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Zynol ysis of protein needs to be perfornmed at a conmon salt concentration
of 0-5 % (ww, and a high rate of dissolved nitrogen use cannot be
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Further, the present inventors found that when a moromi mash having an initial



filtering according to a typical nmethod of soy sauce production. It is
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admixing soy sauce koji obtained by koji-
making according to ordinary methods, with 70-80°C hot water to prepare a moromi mash
having an initial temperature of 50-57°C; and performing zymolysis for 15 to 30 hours in the
presence of a common salt concentration of 0-5% (w/v), while stirring intermittently
or continuously and maintaining the initial temperature.

Further, the present invention is (4) a method of producing a seasoning liquid,

which comprises admixing soy sauce koji and 70-80°C hot water by means of a rotary
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obtained, it is preferable to adopt a formu]a for starting materials (formula for raw materials

prior to watering or heat processing) where the protein material/starch material ratio (V/V) is
from 80/20 to 20/80.

Using a soy sauce koji obtained by admixing heat-denatured wheat bran
with steam-denatured protein material, inoculating this with seed koji mold, and thereafter

performing koji making according to ordinary methods (hereinafter, referred
to as a soy sauce koji using wheat bran) is preferable to soy sauce which uses typical
roasted and milled wheat because it has a high enzyme titer and a high quality soy sauce
koji can be obtained.



13 Conparative25Cinitial tenperature : 25C nitial tenperature : 55poorexam
| envcrobe count : 2x10' m crobe count : 3x10' Note 1: (Organoleptic test )
good: no unpl easant taste or odor; poor: unpleasant taste/odor. It can be
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At this time, addition as appropriate raw koji protein material to the koji as
required is preferable because a stronger flavored seasoning liquid can be obtained.

The amount of a raw koji protein material, relative to the total weight
of a soy sauce koji (in terms of untreated materials) and a raw koji material (in terms of
untreated material), is preferably from 25 to 50%, more preferably from 25 to 40% and most
preferably from 30 to 35%.
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Three thousand five hundred kil ogranms of the soy sauce koji having an
initial tenperature of 28 C that was obtained in Exanple 3 was adm xed,
using a rotary displacenent-type uniaxial eccentric screw punp (NE type
eccentric screw punp, manufactured bygHeishin Ltd.), with 700 kg of steaned
defatted soybeans prepared in accordance with a typical nethod of producing
soy sauce, 7000L of 78qC hot water and 200 k? of common salt to prepare a
98-be ugetk indcoATCsHisinvoRiion,
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havi ng aeuibrfgfyeamhs epeernely diffichly.dr ol ysis with enzynes.) A seasoning liquid
was obt ai ned by amBdntask 1ol v FRrdrheniaBh e 10k 4 tk%p%mm X 80BheE 1

excent MRk ¢ i oo TR e e s iy
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of tine, andrfi&Pwithd tBfmANjaekd3RQ @BE th€ idiB8L ieAperabitdidesd @l falfabl e 5 Start 5
12 16 18 It is necessary to perform hydrolysis for 15 to 30 hours. If the period is too short,
the rate of nitrogen use becomes poor, and a exceeding 30 hours is not preferable because,
warm-brewing odor affixes strongly, or a burnt odor affixes, due to the high temperature.

Further, examples of rotary displacement-type pump include a
pump comprising a cylinder having a material input opening at one end and a material
discharge opening at the other end, a rotating screw within the cylinder, a driving means for
the screw, and an opening for a hot water supply nozzle at the material input opening or
within the cylinder or mid-way thereof (screw conveyor, screw feeder, uniaxial extruder,
biaxial extruder) and a uniaxial eccentric screw pump (mono-pump) (Japanese Laid-open
Patent Publication No. 60-142078, Japanese Laid-open Patent Publication No. 62-29781,
Japanese Laid-open Utility Model Publication No. 2-54391). Of these, a uniaxial
eccentric screw pump is preferable.

Moromi mash that has completed hydrolysis may be press-filtered while
hot and converted into a product. Howeuver, it is preferable to produce a moromi mash liquid
by adding common salt to a concentration of 17-20% (w/v) and after mixing
uniformly, adding lactic acid bacteria (Pediococcus halophilus) to give a 10° -10° /g moromi
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wth very good flavor which has no odor particular to soy sauce, and which
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very short tinme of 30 hours to 20 days. r 18 What is clained is: 1. A
nmet hod of producing a seasoning |liquid, which conprises: a (a) adm xing a
soy sauce koji and 70-80C hot water to prepare a norom nash having an
initial tenperature of 50-57~; and (b)qiperform ng zynolysis for 15 to 30
hours in the presence of a common salt concentration of 0-5 % (wv), while
stirring internvttently or continuously and maintaining the initial

. tenperature. 2. AArmatbaniltafe psinglacsupar-addedasmmillovg medom dvasvgerfohmed pulises:

(2) ,29m 4§00 RO RULA bl A KGblicPEGhELR material ., and 70-50C hot

water to om mas \ an i terrperature of 50-57C, and
«(b) perform ng zynolysis for 15 to 30 hours in the presence of a comon
salt conqukr_ption of 0-5 %(W/v) whi | e stirringinterrn'ttently or

conti nuously and iptaining th iti erature. 3. The, net hod of
producing a seasoﬁaﬁgm’?rﬁlh‘?g" tﬁ’éﬁbo cl B3 wherein kve to
total mat @rdctibs, 25- SGfb (W W) ArfaaNIBmOUrsprohﬁrdgemterlaI is used. 4. A
met hod of Q@ u0| ng qzbls(pasonl ng *?H'Od whi ch 8%orrpr| ?gllﬁeasgﬁt%taﬁg/@ Xxl ng a

heat - denat ur gd whea n wth g 'stegm denatured prot erl a (b)
i nocul ati ng8 \ﬁ th sed& 1&)1 i nold; 3>((1,§’ adni xi ng 8 soy Sauce koj i obt ai ned by

koj i - maki ngo@ﬁordl 5& 109 orfll ni'imﬁ me@"hogs Wi t]tssgg gggohﬁﬁlgxszags)%sm%m@&are
a nor omni avil n 5I nitl a ature o an perrorm ng
"BE 15t 033010, 16 gy

zynol ysi s ours in esence a conmon salt concentration
of 0-5 % (WY, whi b M'irring deldttent! y5t6r cont'i nuously and

mai nt ai ni ngsthe ini §igdg*t enperatgirqol 5. The ngyhod of producing a seasoning
liquid according to claim4, wherein relative to protein material, 20-50%
(ww wheat bran is used. 6. A nethod of producing a seasoning I|qU| d,

whi ch conprises: Krejn #Arresulig in Bable slglicds kagdr shad ind (r&fiofs whersvahe rinipiyl

f
reans of (@t ol HASATEN R TRy! Sy eRAL SR 0K Ay BRARARY B9 o
fitted wmppebla@%ﬁ Fgicrgbse kfe@ndw Isey #anqet kojhidugng h@mw&w &F mesppd rmaashr and and
(b) perf eiewandresyndropt imtash@uudfied.0 30 hours in the presence of a conmon

salt concentrati gy, gk Qs g%léaWt%}t a t%lsr% % ok %b@ dr%&"érﬂ hoEREeYat? because

conti nuously and malnt’al nin
the rate of nitrogen use fal dramancally In contrast to thlS m fractions where the initial

temperature of the moromi mash was 50°C-57°C, even though they were totally salt-free,
decomposition did not occur and moreover, an enzyme hydrolyzed fluid having an extremely
high rate of dissolved nitrogen use was obtained.

Example 2

(A salt-free protein zymolysis method of producing a seasoning liquid using a soy sauce koji
using wheat bran: all koji fermentation)

Four parts by weight of steamed defatted soybeans prepared according to a
typical method of producing soy sauce koji was admixed with 1 part by weight
of separately steamed wheat bran and soy sauce koji mold was uniformly inoculated thereto.

Next, this was aerated with 25-30°C warm air for 45 hours and koji-making
performed to prepare a soy sauce koji using wheat bran.

Four thousand kilograms of the obtained soy sauce koji using wheat bran
having an initial temperature of 28°C was admixed with 7000L of 75°C hot water by means
of a rotary displacement-type uniaxial eccentric screw pump (NE type eccentric screw pump,
manufactured by Heishin Ltd.), to prepare a moromi mash having an initial temperature of
55°C. While maintaining the initial temperature, moromi mash was introduced into a
fermentation tank fitted with a thermal jacket by means of the pump over a period of 1.5
hours, and while maintaining the initial temperature, zymolysis was performed stirring
by aerating intermittently at a rate of once every hours under salt-free conditions to obtain a
zymolyzed moromi mash.



19 7. A method of producing a seasoning liquid, which conprises: (a)

adm xi ng a soy sauce koji and 70-80C hot water to prepare a norom mnash
having an initial tenperature of 50-57C, (b) perform ng zynolysis for 15 to
30 hours in the presence of a conmmon §alt concentration of 0-5% (wv),
while stirring intermttently or continuously, and maintaining the initial
tenperature; (c) adding common salt and soy sauce |actic acid bacteria to

. the zynolysis nor st rhishmoser (ra3shpeydsopraserdilterse ite il Repdfeatprowint
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met hod of produci ARRIEISE stBFlic}?Qch’ingﬁtisdoa oF S NE J1id; Jhiarned,dn thg 2RbPYE ¢ ¢
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a] ca] ca] cBaped) c ajwajcra] cal] ca] ca] ca\yaa M 6RfrBbes/g moromi mash % (w/v)
I {/ IMzupkf ayW ca] cp}gal ca%%a] cahgal ca]ga] ca] cal caj cﬂogga] ca] ca] ca] C@] chalc
a] ca] ca] c*aJ ca] c”a]'ca] cMa] cal ca?ca] ]calca(-1In
FLOV T #1098vWE () - #! " | #1090V’ () - #| #10%v&' () - #! #1090MV&' () - 3
|~ 10%VE' Notd: Bl pn &alt, “TAYG: fothl ditr¥gen, B EAOK A1k - ethanol) L (asfi&adid- . !
) 10%(F(& ()-.110% & ()- 10M 10M 10M #&<10%WK' () -xz[PE:! 10( 20(
10(s) 7#10% & ()-NS10% & ()-!X )1098(8(& ()-.!S )109(3(& ()-.!S
) 1093( 3( &ompargtiveExa@ple 1y -) 1094008 ()-. !t "-)10%4 O 0& ()-.!y " -)10%00% ()
- | - ) 10008 ()-Fdrfh(?),lﬁfym&'lﬂ ost0YO% ompatithn,’ in' the salt-free protein zymolysis
(rPly bR p%&'uoci/xf;é& se(agc;n]ﬁ:ml'go l{gﬁgl‘d(&f_the above Example 2, “7000L of 20°C tap water”
was used in place of “7000L of 75°C hot water” and otherwise a similar process was
followed, and the mash introduced into the fermentatjon tank over a period of 1.5 hours, and
thereafter the thermal jacket was heated to raise the initial temperature of the moromi mash
to reach 55°C. This took approximately 5 hours.

Thereafter, while maintaining the initial temperature of 55°C, zymolysis was
performed while stirring by aerating intermittently at a rate of once every hours under salt-
free conditions. Thereafter, the mash was press-filtered to obtain a salt-free protein
zymolyzed seasoning liquid.

Above, in the present invention and the comparative example, total
microbe count was taken from moromi mash (start) collected from the discharge opening of
the rotary displacement-type uniaxial eccentric screw pump (NE-type eccentric screw pump,
manufactured by Heishin Ltd.). Further, an organoleptic test was conducted on the seasoning

liquid. These results are shown in Table 3.

Table 3
Initial Initial temperature of Total microbe count Organoleptic
temperature of | moromi mash at the time of (microbes/g) test
moromi mash at zymolysis (start) (After 6.5 hours)
preparation (‘C)
Present invention 55C Initial temperature: 55C initial temperature : 55 good
microbe count : 1x10’ microbe count : 3x10°
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disadvantage that during this time microbes present in the soy sauce koji propagated
voraciously and the moromi mash putrefied.

This may appear to uncomplicated in a small-scale experiment in a laboratory,
but in contrast to laboratory work, where this is actually performed in a factory with a large
filled fermentation tank, it is extremely difficult to rapidly raise the temperature of a
large amount of moromi mash from around room temperature to a uniform 50-57°C and
during this period decomposition of the moromi mash inevitably occurs and it is clear
that such an approach is certain to fail.

Example 3

(A salt-free protein zymolysis method of producing a seasoning liquid which
uses a soy sauce koji using wheat bran: reduced koji fermentation)

Two parts by weight of steamed defatted soybeans prepared according to a
typical method of producing soy sauce koji was admixed with 1 part by weight
of separately steamed wheat bran and soy sauce koji mold was uniformly inoculated thereto.

Next, this was aerated with 25-30°C warm air for 45 hours and koji-making
performed to prepare a soy sauce koji.

This koji in comparison to the koji of Example 2, had a relatively large ratio
of steamed wheat bran to steam defatted soybeans. The wheat bran covered the surface of the
defatted soybeans so that the defatted soybean surface moisture was reduced thereby
inhibiting the propagation of miscellaneous microbes. As a result, the total microbe count
was extremely small, being approximately one hundredth or less that in Example 2,
thereby allowed a sanitary soy sauce koji to be obtained.

Three thousand five hundred kilograms of the obtained soy sauce koji having an
initial temperature of 28°C was admixed, using a rotary displacement-type uniaxial
eccentric screw pump (NE type eccentric screw pump, manufactured by Heishin Ltd.), with
700 kg of steamed defatted soybeans prepared in accordance with a typical method of
producing soy sauce, 7000L of 78°C hot water and 200 kg of common salt to prepare a
moromi mash having an initial temperature of 55°C. The moromi mash was introduced into a
fermentation tank fitted with a thermal jacket by means of the pump over a period of 1.5
hours while maintaining the initial temperature. Zymolysis was performed in the presence
of approximately 3% (w/w) common salt while stirring by aerating intermittently at a rate of
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once every hours and maintaining the initial temperature to obtain a zymolyzed moromi

mash.

Next, 2500kg of common salt was introduced into the above described
zymolyzed moromi mash, and while homogenized by air-stirring, the mash was allowed
to stand for 2 days (48hours).

After allowing to stand, the mash was cooled to around 30°C, lactic acid bacteria
(Pediococcus halophilus) was added to give a 10%microbes/ g moromi mash, which
was allow to ferment at 28°C for 10 days. A lysed moromi mash having a target pH of 5.3 or
Jower was obtained. This was subjected to press-filtration according to typical soy sauce
production methods to provide a moromi mash liquid.

After pasteurizing this moromi mash liquid according to ordinary methods, it
was allowed to stand in a static tank, whereupon the pasteurized lees rapidly precipitated and
the mash separated into clear seasoning liquid and a lees fraction allowing a clear seasoning
liquid to be easily obtained. Further, the obtained seasoning liquid had almost no odor
particular to soy sauce, was completely free of alcohol, and had an extremely good, rich
flavor. Further, the seasoning liquid could be obtained in the very short period
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Example 5

(protein hydrolysis method of producing a seasoning liquid having a different period of
hydrolysis with enzymes.)

A seasoning liquid was obtained by a method identical to the method of
the above Example 1, except that the period of lysis was as described in Table 5 below.

In this Example, results of the relationship between rate of nitrogen use and
nitrogen concentration of the lysis liquid at the start and over the course of time, and results
of an organoleptic test are indicated.

Table 5
Start 5 12 16 18 22 30 35

Rate of nitrogen use - 43 60 80.5 853 86.6 86.7 87.4

Nitrogen concentration - 1.11 1.58 169 180 1.83 1.83 1.85

Organoleptic - Flavor Flavor Flavor Flavor Flavor Flavor Flavor

evaluation good good good good good somewhat poor
good (Note

1)

Note 1: warm brewing odor and burnt odor present.

It is clear from the results in Table 5 that when the period of lysis was less than
15 hours, i.e. at 12 hours, rate of dissolved nitrogen use was extremely poor at 60%. On the
other hand, it is clear that a period of lysis exceeding 30 hours was not preferable because a
warm-brew odor strongly affixed and a burnt odor affixed and there was deterioration of
flavor. In contrast, it is clear that when the period of lysis was from 15 hours to 30 hours,
values for the rate of nitrogen use of 80% or more were obtained and moreover there was no
danger of deterioration of flavor.

Effect of the Invention
According to the present invention it is possible to instantly prepare a moromi
mash with an initial temperature of 50-57°C by admixing soy sauce koji with 70-80°C hot



sI 9$10% *-& ()- sl 9%$10% *-& ()- sl 9$10% *-& ()- sl9$10% *-& ()-
kl hH(+sl 9$10% *- & ()- sl 9$10% *-& ()- sl 9$10% *-& ()- sl 9%$10% *-& ()-
s 9%$10% *-& ()- ;cHI]K! 7$cG +sl 9$10% *-& ()- sl 9%$10% *-& ()-
; cHd] K! 7$sl 9$10% *- & ()- s19%10% *- & é) sI 9$10% *- & () -
_?+s1 9$10% *-s1 9%$10% *- & ()- sl 9%10% *-& ()- sl9%10% *-& ()-
sl 9$10% *- & ()- sl 9%$10% *-& ()- sl 9$10%* & ()- hH(+sl 9%10% *- & () -
water. Further it was possible to prevent contamination of the moromi mash by putrefactive

bacteria during preparation and because the prepared moromi mash was introduced into a
fermentation tank fitted with a thermal jacket through which warm water flowed, the initial
temperature could easily be maintained at a constant. Thus a seasoning liquid having a rate
of nitrogen use of 80% or more could be obtained in the very short time of 15 to 30 hours.

Further, conventionally, when producing seasoning liquid that is rich in flavor
by preparing a soy sauce moromi mash by admixing typical soy sauce koji with water or
brine, admixing a raw koji protein material and allowing to ferment and mature, if
the added amount of the material is 25% (w/w) or more, the viscosity of the moromi mash
increases and its ability to be press-filtered is degraded. However, the present invention in
the above described method of producing the seasoning liquid that is rich in flavor
uses soy sauce koji using wheat bran as a soy sauce koji. This allows the increase in viscosity
of the moromi mash to be controlled to a relatively low level. Thus there is provided a effect
of improving the press-filterability of the moromi mash.

Further, because the present invention uses a soy sauce koji using wheat
bran as a SOy sauce koji, even if the ratio of a raw koji material to total material is 50%, there
is provxded the effect that this material is rapidly hydrolyzed to obtain a seasoning liquid
with high nitrogen concentration, that has almost no odor particular to soy sauce, and is salt-
free or essentially almost totally free of salt.

Further, because a moromi mash having an initial temperature of 50-57°C is
prepared by admixing soy sauce koji with 70-80°C hot water by means of a rotary
displacement-type pump, and the moromi mash is introduced into a fermentation tank fitted
with a thermal jacket by means of the pump while maintaining the initial temperature,
there are provided the effects that it is possible to mechanically and easily obtain a moromi
mash having a desired initial temperature, and to maintain the initial temperature of the
moromi mash at a constant within the fermentation tank. Thus, there is provided the effect
that instant regulation of a large amount of moromi mash to 50-57°C, and moreover,
uniform and continuous maintenance of the moromi mash at a desired temperature such that
there is no putrefaction of moromi mash is certainly possible on an industrial scale.

Further, in the present invention, after zymolysis of the moromi mash, the lysed
moromi mash is admixed with common salt and cooled to room temperature, soy sauce
lactic acid bacteria are added, and lactic acid fermentation is
performed at a common salt concentration of 17-20% (w/v) and an initial temperature of 20-
35C to provide a moromi mash liquid having a pH of 5.3 or lower. Whereby there is
provided the effect that, after pasteurization of this moromi mash liquid, it is allowed
to stand in a static tank, whereupon the pasteurized lees rapidly precipitate and the
mash separates into clear seasoning liquid and a lees fraction allowing a clear seasoning
liquid to be easily obtained.

Further, in the present invention, lactic acid bacteria are added to hydrolyzed
moromi mash but yeast is not added, so a seasoning liquid having 0% alcohol can be
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- very short time of 30 hours to 20 days.
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(a) admixing a soy sauce koji and 70-80°C hot water to prepare a moromi mash
having an initial temperature of 50-57°C; and

(b) performing  zymolysis for 15 to 30  hours in the presence
of a common salt concentration of 0-5% (w/v), while stirring intermittently

or continuously and maintaining the initial temperature.

2. A method of producing a seasoning liquid, which comprises:
(a) admixing a soy sauce koji, a raw koji protein material, and 70-80°C hot water to
prepare a moromi mash having an initial temperature of 50-57°C; and
(b) performing zymolysis for 15 to 30 hours 1in the presence
of a common salt concentration of 0-5% (w/v), while stirring intermittently
or continuously and maintaining the initial temperature.

3. The method of producing a seasoning liquid accordiﬂg to claim 2, wherein relative to
total materials, 25-50% (w/w) raw koji protein material is used.

4. A method of producing a seasoning liquid, which comprises:

(a) admixing a heat-denatured wheat bran with a steam-denatured protein material;

(b) inoculating with seed koji mold;

(¢) admixing a soy sauce koji obtained by koji-making according to ordinary methods
with 70-80°C hot water to prepare a moromi mash having an initial temperature of
50-57°C; and

(d) performing zymolysis for 15 to 30  hours in the presence
of a common salt concentration of 0-5% (w/v), while 'stirring intermittently
or continuously and maintaining the initial temperature.

5. The method of producing a seasoning liquid according to claim 4, wherein relative to
protein material, 20-50% (w/w) wheat bran is used.

6. A method of producing a seasoning liquid, which comprises:

(a) Admixing a soy sauce koji and 70-80°C hot water by means of a rotary
displacement-type pump to prepare a moromi mash having an initial temperature of
50-57°C, and introducing into a fermentation tank fitted with a thermal jacket while
maintaining the initial temperature; and

(b) performing  zymolysis for 15 to 30  hours in the presence
of a common salt concentration of 0-5% (w/v), while stirring intermittently
or continuously and maintaining the initia} temperature.
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(c) adding common salt and soy sauce lactic acid bacteria to the zymolysis moromi
mash; and
(d) performing lactic acid fermentation at an initial temperature of 20-35 C
with a common salt concentration of 17-20 % (w/v) to obtain a moromi mash liquid
having a pH of 5.3 or lower.

8. The method of producing a seasoning liquid according to claim 7, wherein lactic acid
fermentation is performed for 10 to 14 days.



