SEASONI NG AND THE PROCESS OF PRODUCING I T [ Techni ca
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more specifically to an amino acid composition obtainable by
hydrolyzing proteinaceous koji containing soybean protein as
the main raw material to release 65% or more of amino acids
contained in the protein, as well as a process of producing the
composition.

[Background Art]

Seasoning materials containing amino acids such as
glutamic acid and peptides have been used so far to give umami
and body to processed food products and various seasonings such
as noodle soups, dips and seasoning liguids for pickles. Among
these materials, proteins of vegetables such as soybean and
proteins of animals such as cow, pork and chicken have been used
commonly after they pass throughacidicor enzymatic hydrolysis.
Particularly, hydrolyzed vegetable proteins (HVP) obtainable
by acid hydrolysis of vegetable proteins as well as soy sauce
as one of traditional Japanese fermentation seasonings are

representative.

Because HVP 1is- currently produced by hydrolysis of



proteins therein are hydrolyzed to am no acids. Therefore, the resulting
hydr ol yzed product contains a vast anount of am no acids giving umam such
as glutamc acid. Due to the hydrolysis at the conditions of high
tenperature and acidity, substances giving HVP-specific f lavors and taste
are generated via chem cal reactions fromsugars, am no acids, organic
acids and lipids. It has been known that sotol one as a flavor conponent
and formic acid and levulinic acid as tasteful conponents are generated.
Meanwhi [BF© 542 SRR Frothakd dY2t hearsl Fo%i Ag2MPAGi SPIRER Tprdddss.
First, the raw naterial defatted sozbean is steaned, with which an al nost

equal v H1Figzeeldand Nah tEamearatyrened Imosdd. 1&hbre§ dfhekoj i
nold are then inoculated in the resulting mxture for koji production. The

resul ti mFokeins tdepekadng hidar lagedous agdino aef dfi onTh ot pfepar e henr ef i ned
soy, which is then fernmented and aged for a long period of tine to prepare
soy sauckesThel nhdtwd ol vaesed idrediuat tdwen tad Mo aaciadst aarvdingeptfi dasintcher ei n.
Because only about 50% of the proteins is hydrolyzed, the resulting soy
sauce | sa@tdd gwerngomtant suoh aagilng aadicdsc i par thwalltar tlye glydirartiye iaci d,
conpared with HYP. Thus, the resulting soy sauce has a poor taste titer.
Furt her ,at tthe resdlitingssoy Ishgicet diexse tint Wi 30y asduide f,| awdls theealsse soy
sauce generates various al cohols, esters and organic acids such 2 as acetic
acid, dugitind heraepeonsioff \weants and daald &ragied cdiltid®via chemical

reactions from sugars, amino acids, organic acids and lipids.

It has been known that sotolone as a flavor component and formic

acid and levulinic acid as tasteful components are generated.

Meanwhile, soy sauce 1is produced by the following
traditional process. First, the raw material defatted soybean
is steamed, with which an almost equal volume of frizzled and
splitwheatisthenmixed. Sporesofkojimoldaretheninoculated
in the resulting mixture for koji production. The resulting
koji is mixed with an aqueous salt solution to prepare unrefined
soy, which is then fermented and aged for a long period of time
to prepare soy sauce. The taste is ascribed to the amino acids
and peptides therein. Because only about 50% of the proteins
is hydrolyzed, the resulting soy sauce is at lower contents of
amino acids, particularly glutamic acid, compared with HVP,
Thus, the resulting soy sauce has a poor taste titer. Further,
the resulting soy sauce has unique soy sauce flavor because soy

sauce generates various alcohols, esters and organic acids such
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the aging for a half year or nore. As described above, HVP and soy sauce
have been used donestically and overseas as fundanental seasoning
materials wth a function giving taste such as umam and body as well as
uni que flavor to various processed foodproductsand seasoni ngs. Because HVP
and soy sauce are in liquid forns at a salt content at 10 to 20% however,
salty taste is too strong when a large volune of HVP or soy sauce is used.
Consequent | occurs such as no energence of umam and body at

, . a prO.bJee .

desi r abl &° a%ﬁféﬁsﬁct]i SH]uBetcoaﬁg% agA e St disfed #RAd&ifE L5 dekd €8d iPGods
af fects the physico-chenical properties of the processed food products and
the taste"’ ft e fehet dhbbhtY 3T HP BPr8oy sauce for use therein is
limted- Consequently, disadvantageously, the umam or body at a desirable
intensity cannot be given. For exanple, the formation of set gel of fish
cakes such as boiled fish paste in roll-cake shape (i.e., "kamaboko"' in
Japanese) is Bupbressible fhehounel alHyé amdurtowfszat¢ hsvadtednt heret o.
Therefore, a |l arge anmount of HVP or soy sauce cannot be added.
Accor di nmiyines piraflernalEng o ensredanerst dunseasortialg seatsemiialy attea iladw cont ent
of salt is preferable as such fundamental seasoning material for giving
uman  andi tody fubht tEHYR 9ivény sasice iodh contaianiingnd badge annu aef salt 3
but still having umam and body can be produced, the concentration

unique flavor to various processed food products and seasonings.

Because HVP and soy sauce are in liqguid forms at a salt content

at 10 to 20%, however, salty taste is too strong when a large

volume of HVP or soy sauce is used. Consequently, a problem

occurs such as no emergence of umami and body at desirable

intensities. Because salt contained in some processed foods

affects the physico-chemical properties of the processed food

products and the taste thereof, the amount of HVP or soy sauce

for use therein is limited. Consequently, disadvantageously,

the umami or body at a desirable intensity cannot be given. For

example, the formation of set gel of fish cakes such as boiled

fish paste in roll-cake shape (i.e., "kxamaboko"™ in Japanese)

is suppressed when a large amount of salt is added thereto.

Therefore, a large amount of HVP or soy sauce cannot be added.

Accordingly, preferably, a fundamental seasoning material at

a lowcontent of salt is preferable as such fundamental seasoning

material for giving umami and body.

If HVP or soy sauce not containing a large amount of salt



of salt can be adjusted, appropriately, so that not only the frequency of
t he use of such HVP or soy sauce by food manufacturers can be raised nore
t han ever but al so umam and body can be given to a wide variety of
processed food products and seasoni ngs- Because unnecessary salt is
consequently not added to food products, advantageously, the consuner

i ntake of salt can be reduced. Soy sauce at a |low salt content

(sal t-reduced. sauce) is available, which is produced by desalting the
Soy sauct EEF bEERar By HanEaRtD adenet pe RAsnd The Coman i oty of
soy sauce as well as salt contained in soy sauce is reduced in the

sal t - r edlic ¢ Yoy & Bce 2 WitSddan tBAFEAIRA 42 t s S Sevidid ts B ogidy ddisce

cannot meet the ob%ect descri bed above. Because both HVP and soy sauce have
strong UM TIa06rt b e s 28di 24 OnhlY B orheoprabrermyof o ¢/paand asoy remsce due
to the salt therein as described above, HVP and soy sauce when used at a
| ar ge arfihP e e ¥R ogrdt Bensor gy tdd baewamrdgend dodwamngee gtivenf | avor
bal ance in the resulting processed food products and seasonings. Because
HVP and tsoy ¥ddee vaadie tvhe £f loawoere sgfe dtflverd prodd et enidalss aamad iseasoni ng
materials, in particular, conplex food flavor desired by consuners is
| ost, s@ddpatse henresesd tanyg spi ocessa o qridduci st andld se@asonifmgs
di sadvant ageously have nonotonous flavor, for exanple only the flavor of
soy saugedigiatg, erdhanoede oo} & S0 diss e Gfn tSkeh ogxamliescaNoedl e soup
4

reduced. Soy sauce at a low salt content (salt-reduced soy

sauce) is available, which is produced by desalting the soy sauce

produced by authentic brewery. However, the umami and body of

s0Y sauce as well as salt contained in soy sauce is reduced in

the salt-reduced soy sauce, disadvantageously. Thus, even such

soy sauce cannot meet the object described above.

Because both HVP and soy sauce have strong unigue flavor
in addition to the problem of HVP and soy sauce due to the salt
therein as described above, HVP and soy sauce when used at a
large amount in foods and seasonings disadvantageously damage
the flavor balance in the resulting processed food products and
seasonings. Because HVP and soy sauce mask the flavor of other
food materials and seasoning materials, in particular, complex
food flavor desired by consumers is lost, so that the resulting
processed food products and seasonings disadvantageously have
monotonous flavor, for example only the flavor of soy sauce being

enhanced. Noodle soup is one of such examples. Noodle soup
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is prepared by m xing together the broth prepared mainly from dried bonito
and soy sauce. But aronma conponents of soy sauce, for exanple isobutyl

al cohol (iba), n-butyl alcohol (nba) and isoanyl alcohol (iaa) mask the
flavor of the soup fromdried bonito, so that the overall flavor is
deteriorated, disadvantageously (patent reference 1). Thus, a fundanental
seasoning material with flavor not too strong is desirable as the

fundanment al seasoni mat er i giyvin onprising umam and body. If
Such SeagoRFRESRemnE? BE6THY s iNe Daie B SR ard SHo* SAbEeTEaR bo
partially mxed  and used, when HVP fIavor and soy sauce flavor are needed.
AddltloﬁiPFQ b%ﬂlEBﬁVHbFPHt%ﬂ%ﬁ%untB%ﬁ OHFoF ORBP B ABER| Hy SCKeS 2R Favor of
other food materials and seasoning materials can be given, appropriately.
As soy <$&Gc8xaPPhel £sePRFRY 1O} aribaleodort whetl §6V°§&Gcénbﬂﬁtﬁnﬁess
aroma conponents of soy sauce such as iba, nba and iaa has been devel oped,
whi ch i ¢ sprayar ad ceyopurldirad mRskogas féa§°¢npé sby saueef{paténiedeference
1) or a type of soy sauce has also been devel oped, which is prepared by
hydr ol y®iomd tool i o kojliati n the abyemedlof fdalomt hd ghd¢eepesnsueéd,for a
short period of tinme (patent reference 2). As described above, the
f undanendtialk dyeasemicng siat dpiaglend giedienpr@aste) such as unmam and body is
desirably a fundanenta
Thus, a fundamental seasoning material with flavor not

too strong is desirable as the fundamental seasoning material

giving taste comprising umami and body. 1If such seasoning with

less flavor is obtained, HVP and soy sauce can be partially mixed

and used, when HVP flavor and soy sauce flavor aré needed.

Additionally, an appropriate amount of flavor not masking the

flavor of other food materials and seasoning materials can be

given, appropriately.

As soy sauce with less flavor, so far, deodorized soy sauce
with less aroma components of soy sauce such as iba, nba and
iaa has been developed, which is prepared by purging nitrogen
gas into soy sauce (patent reference 1l)or a type of soy sauce
has also been developed, which is prepared by hydrolyzing solid
kojiin the absence of salt at high temperature for a short period

of time {patent reference 2).

2s described above, the fundamental seasoning material



seasoning material wth no content of salt and wwth no strong flavor
conponent. Fromthe standpoint of taste titer, desirably, amno acids in a
raw. protein material are in the free fornms at a ratio larger than that in
soy sauce, and if possible, at alnost 100% as in HVP. The high HVP
hydrolysis ratio to amno acids is owng to the production process, nanely
acid hydrolysis. However, 3-MPD generated in the course of the acid

hydr ol b te E th
s a prd ”lrﬁﬁaﬁ"%@ﬁégﬁ 4 o PREY S 4 ‘”égvm cof FBAEFEBYET - NCPD

are |ncrea5|n strict.er |rabI not the ydrol ysi s process but
the same® 13 cﬁ%%&nﬂﬂt%ﬂﬂﬁl wﬁ& nBr6§8§§nta% ‘Qéﬂé@'§ﬁoﬁF °B&
sel ected, for rocess of rodu0|n fundanental seasonlng mat eri al s, which

may be &éﬂﬂ%&% mPﬂ“eFﬁtUH§°WﬂB§€ qiPdC hbBGé eclant Yo SBMAAPIEd as
follows. As the fundanental seasonln% material giving umam_ and body, a
f undamert™in % @54 AJ Freft Bt P (G AG teFafl aRd bedyhad Rodeced aby the
traditional solid koji process is desired, which does not contain salt but
is at aacoAtaAtl I emitharddials iperoniseusgenandd fhpghs Ablehatt afnpwR and
does not contain strong flavor conponents. As the nethod for raising the
cont ent df0%amisndnadvds i hhé high phddutdon i sop tsauce byinbkeasdblisd koj i
process, a process

is owing to the production process, nameiy acid hydrolysis.

However, 3-MCPD generated in the course of the acid hydrolysis

has increasingly been regulated. 1In Furope, for example, there

is a provision of the upper limit in the statute. Regulations

over 3-MCPD are increasingly stricter. Desirably, not the acid

hydrolysis process but the same traditional solid koji process

as for soy sauce should be selected for a process of producing

fundamental seasoning materials, which may be developed in

future.

Those described above can be summarized as follows. As
the fundamental seasoning material giving umami and body, a
fundamental seasoning material giving umami and body as produced
by the traditional solid koji process is desired, which does
not contain salt but is at a content of amino acids per nitrogen
as high as that of HVP and does not contain strong flavor

components.

As the method for raising the content of amino acids 1n



of koji hydrolysis wth no use of salt at 2 to 25C is devel oped (patent
reference 3) . By the process, the content of amno acids 1is surely

rai sed. But the process conprises a step of adding salt to fernmented koji
after the hydrolysis to fernent the resulting unrefined soy. Therefore,
the resulting soy sauce contains salt, disadvantageously. Additionally, a
process conprising a step of hydrolyzing a mxture of koji and yeast in

t he absence of .salt to 25C i o discl osed (patent reference 4).
Because §h§f°P§°ﬁ§88 ?%SPHe SHioe é%tﬁ dMEﬁé{gojf TS 1 PnBreB§S Sauce

essentially contains flavor conponents. Further technlcal information is
di scl oséd ¥BBlph%‘a{l%]rh@l%dﬁ}@’aﬂée“%ﬁ@fséééén@hg?s tey2 2% g dekelprsepeci es
w th endopeptidase and exonucl ease activities 2-fold or nore than that of
the wil dPASS&tgt ¢fe5enrg2de sBY dilk Ppatent  téretBHcant 8 andagevei ds
di sadvant ageously, the resulting products contain salt. Meanwhile,
aproces§3|§udﬁ§dl6§édeﬁorp@%baﬁh¢m?#QQQR#HQRquyﬁﬂ&manSkepl0fr®ﬁﬂlﬂ9
protein-containing materials and carbohydrates and hydrol yzing the
f er ment ed 1gr dtei fekogited koiieapéerat ghe dfydr®Qyvisd s600 aheirpéhyd. Bheo 10 for
6 hours to 28 days, where a lactic acid bacteriumof 103 to 107 cfu per
gram ofr efserlrteimtge ch npredtisiend le@jyi. | $hemeculrat edhat restheinyheofesavoted 7
protein koji stage or the hydrolysis stage (patent reference
contains salt, disadvantageously. Additionally, a process
comprising a step of hydrolyzing a mixture of koji and yeast
in the absence of salt at 2 to 25°C is also disclosed (patent
reference 4). Because yeast is used in the process, however,

the resulting soy sauce éssentially contains flavor components.

Further, technical information isdisclosed for producing
soy sauce and seasonings by wusing a koji species with
endopeptidase and exonuclease activities 2-fold or more than
that of the wild Aspergillus oryzae strain (patent reference
5}. However, disadvantageously, theresultingproducts contain

salt.

Meanwhile, a process is disclosed for preparing fermented
protein koji from protein-containing materials and
carbohydrates and hydrolyzing the fermented protein koji at a
temperature of 15°% to 60°% and pH 4.5 to 10 for 6 hours to 28
days, where a lactic acid bacterium of 10° to 107 cfu per gram

of fermented protein koji is inoculated at either the fermented



6) . Because the hydrolysis in the absence of salt at |low tenperature
involves a risk of the growh of undesirable m croorganisns, the culture
of a lactic acid bacteriumis inoculated according to the process, to

t hereby protect koji fromthe growh of the undesirable m croorganisns. At
that anmount of the inocul ated m croorgani sns, however, the gromh of

| actic acid bacteria occurs during koji production and hydrol ysis.
Therefore, ami ng acids released durlngéthe drolysis areﬁgﬁrtlcularly

assi ni | &880 ¥8dvaftageonsl fhe BBIrAAY SEReSFREBVEPSEBR taht ABT&RFES s
reduced. Herein, a process of producing koji by using raw_materials after
lactic &di-d fERGASHetibn PEIRA Mﬁlﬁoﬂnpﬁaﬁhc?%@e¥%?nﬁﬁté@ltSe%%oﬁPHg
(patent reference 7). According to the process, however, koji is mxed
W th aqG@@@§ﬁﬂﬂWr%04%Y¢bﬁ%s[mﬂ¥#ﬁkréﬁeﬂéﬁtegi?WtBaﬁéheB@dPﬁ%éhblNb
2862719 [Patent reference 21 Japanese Patent Application 2002-103013
[ Pat ent migfrerogsce iFmsUSFtie 5281 100e [Ratentagbier egdd Jac SR Bn 888, 561
[ Patent reference 5] 8
inoculated according to the process, to thereby protect koji
from the growth of the undesirable microorganisms. At that
amount of the inoculated microorganisms, however, the growth
of lactic acid bacteria occurs during koji production and
hydrolysis. Therefore, amino acids released during the

hydrolysis are particularly assimilated, disadvantageously,

so that the recovery of amino acids is reduced.

Herein, a process of producing koji by using rawmaterials
after lactic acid fermentation is known for producing fermented
seasoning (patent reference 7). According to the process,
however, koji is mixed with aqueous salt solutions.

[Patent reference 1]

Japanese Patent No. 2862719

{Patent reference 2}

Japanese Patent Application 2002-103013
[Patent reference 3]

USP 5,523,100

[Patent reference 4]

UsSP 5,888,561

fPatent reference 5]



USP 6, 090,607 [Patent reference 6] USP 5,965,178 [Patent reference 7]
Japanese Patent No. 3027352 [Disclosure of the Invention] [Problens that
the Invention is to Solve] It is an object of the invention to provide a
seasoni ng obtai nable by hydrol yzing vegetable protein by the sanme solid
koji process as for soy sauce, which is at the zero content of salt or at
a low content of salt and which is at a high hydrolysis ratio to am no

aci ds aqﬂ”§qgnﬁﬁ|%; ntains strong flavor conponents, as well as a process
of producing the s . [Means for Solving the Problens] So as to overcone

t he probLenE, the jnventors have made investigations. Consequently, the

i nvent or ¥ heRAE f 41t ©lacetic acid in addition to aroma conponents
conprising isobutyl alcohol, n-butyl alcohol and isoanyl alcohol contained
in soy ‘gghé%'%ﬁﬁﬂé93:he taste and flavor of other seasonings and food
materials and that an excellent seasoning can be obtainable by reducing

t he contErtiseatherefgfremfen’] t he i nventors have successfully obtained a
seasoning with reduced anounts of the aroma conponents with no addition of
salt, byYatdmpiiengaremxr No. 3027352

iDisclosure of the Invention]

[Problems that the Invention is to Solve]

It is an object of the invention to provide a seasoning
obtainable by hydrolyzing vegetable protein by the same solid
koji process as for soy sauce, which is at the zero content of
salt or at a low content of salt and which is at a high hydrolysis
ratio to amino acids and scarcely contains strong flavor
components, as well as a process of producing the same.

[Means for Solving the Problems]

So as to overcome the problems, the inventors have made
investigations. Consequently, the inventors have found that
acetic acid in addition to aroma components comprising isobutyl
alcohol, n-butyl alcohol and isoamyl alcohol contained in soy
sauce masks the taste and flavor of other seasonings and food
materials and that an excellent seasoning can be obtainable by
reducing the contents thereof. Then, the inventors have
successfully obtained a seasoning with reduced amounts of the

aroma components with no addition of salt, by allowing an



appropriate anount of a lactic acid bacteriumto exist at both the koji
production step and the koji hydrolysis step (fernentation) in the
production of soy sauce. Specifically, the invention is as follows. (1) A
seasoni ng obt ai nabl e by allowi ng mcroorganisns with a protein hydrolysis
potency to interact with raw materials containing vegetable protein,
characterized in that the hydrolysis ratio to am no acids is 65% or nore;
t he i sobut al cohol concentration is Q. per gram of nitrogen or |ess;

the n- but %Hrc’tf%q 288 &enP a?lltﬁF‘iJsc@leSbFrﬁtﬁéllué‘r'é‘Pnﬁlsrﬁ frogesh or

| ess; the isoanyl al cohol concentration is 0.5 ng per gram of nitrogen or
| ess: ard'® hé®ddet PECSBFA188ncEREPat PBA iSha0dkoiny pEATglamist Ait€Pogen or
| ess. (2)_ A seasoning described in (1), where the raw material containing
veget abl & profEiat i )deifatterl Boybeahl of 39f Asseasonfhg described in (1) or
(2), where the mcroorganisns are filanentous fungi which belong to the
genus Asperglﬂﬂwfl(c@)llmfséds@mwnj@m|b‘eda$ nfE¢BYowshere the
m croorgani sns are Aspergillus oryzae and/or Aspergillus sojae. (5 A
process of producing a seasoning conprising the following steps: (i) a
step of preparing solid koji by inoculating mcroorganisns with protein
hydr ol ysils) pot2esey siom imgworataémiadllss by allowing microorganisms with

a protein hydrolysis potency to interact with raw materials

containing vegetable protein, characterized in that the

hydrolysis ratio to amino acids is 65% or more; the isobutyl

alcohol concentration is 0.1 mg per gram of nitrogen or less;

the n-butyl alcohol concentrationis 0.25 mg pergramof nitrogen

or less; the isoamyl alcohol concentration is 0.5 mg per gram

of nitrogen or less; and the acetic acid concentration is 160

mg per gram of nitrogen or less.

{(2) A seasoning described in (1), where the raw material

containing vegetable protein is defatted soybean.

(3) A seasoning described in (1) or (2), where the

microorganisms are filamentous fungi which belong to the genus

Aspergillus.

(4) A seasoning described in {3), where the microorganisms

are Aspergillus oryzae and/or Aspergillus sojae.

(5) Aprocessof producingaseasoningcomprisingthefollowing
steps:
(i) a step of preparing solid keoji by inoculating

microorganisms with protein hydrolysis potency in rawmaterials

10



10 contai ning vegetable protein; and (ii} a step of hydrolyzing the protein
by adding a solution to the resulting solid koji at an anount
approximating to a salt concentration not inhibiting the hydrolysis of the
protein to formunrefined soy and fernenting the unrefined soy,
characterized in that lactic acid bacteria are added at 108 to 11 10 cells
per gramof raw material to the raw materials at the step (i) and at the
step (ii) , if necessary, lactic acid bacteria are added at 108 to 1011
cel | s pérPTdrediiidfd et afele stie it heandinrefi ned soy and that the
seasoning is at a hydrolysis ratio to amno acids at 65%or nore; an
i sobut yl {igdl}coRols te@nedntwvaitriody zdm 90 themy rpdre ingbanrdfingt pogehubi chess; an
n- butyl al cohol" concentration at 0.25 ng per gram of nitrogen or |ess; an
i soany!| tal tbhote s woncentsodtiidoko at &k Bnrapgert gpamoafi maittinggen :osahess; and
an acetic acid concentration at 100 ng per gramof nitrogen or less. (6)
A procestesgmaiecdn motSinhwheéteényhehsahyd congehs rad it@r pirbtihie werefi ned
soy at the step (ii) is 5%by weight or less. (7) A process described in
(5) or (f@rm usrerfddet® W ATBd effd Blen €Y ai ¢ Ngn VeORi &bl €oprotein is
defatted soybean. (8) A process described in (7), where the defatted
soybean chay dm@idiiAd andcgwel 1 gelci b Lodd wdart d:Q 22 aRiet 9968 $O011Uf8 @B | ndex

10'! cells per gram of raw material to the raw materials at the

step (i) and at the step (ii}, if necessary, lactic acid bacteria

are added at 10° to 10! cells per gram of unrefined soy to the

unrefined soy and

that the seasoning is at a hydrolysis ratio to amino acids at

65% or more; an isobutyl alcohol concentratiom at 0.1 mg per

gram of nitrogen or less; an n-butyl alcohol concentration at

$.25 mg per gram of nitrogen or 1less; an iscamyl alcohol

concentration at 0.5 mg per gram of nitrogen or less; and an

acetic acid concentration at 100 mg per gramof nitrogen or less.

(6) A process described in {5), where the salt concentration

in the unrefined soy at the step (1i) is 5% by weight or less.

{7) A process described in (5) or (6}, where the raw material

containing vegetable protein is defatted soybean.

{8) A process described in {(7), where the defatted soybean

is modified and swelled in extruder to a nitrogen solution index

(NSI) of 8 to 20.

(9) A process described in any one of (5) to {8), where the

step (ii) is carried out at 5 to 45° for 40 to 144 hours.

11
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(NSI') of 8 to 20. (9) A process described in any one of (5) to (8), where
the step (ii) is carried out at 5 to 45C for 40 to 144 hours. 11 (10) A
process described in any one of (5) to (9) , where the wunrefined soy at
the step (ii) is pH4 to 10. (11) Aprocess described in any one of (5) to
(10) , characterized in that the nitrogen of a volunme 2- to 10 fold the
vol unme of the headspace of the fernentation tank is purged to the
headspace above the unrefined soy and then the tank is sealed at the step
(ii). (19300A pF e dedericiddeidn 112y, onlker & {he Yol e efheniet tdgen for

substitution is 5- to 8 fold the volune of the headspace of the tank. (13)

A processiyeEtrebetey manyhonetef (653)tbs(RR)4, tahkébe the nicroorgani sms
with protein hydrolysis potency are filanmentous fungi which belong to the
genus Aspefryi |4 psoc¢tddescpribedsin desameet (50 4(olB8) Q) whkneatherized
m croorganisnms with protein hydrolysis potency are Aspergillus oryzae
and/ or dAspeEral |dhus siojaayen X)) aA varloaes 2 -descrithed lian cary vonamef of5) to
(14) , where the lactic acid bacteriumis Lactococcus |actis. [Advantages
of the ltivehthdBpakle EiCEDE danae italdl drlheah RGN b PHled & oSERS ABLAY paRR be

above the unrefined soy and then the tank is sealed at the step

(ii).

(12) A process described in (11), where the volume of nitrogen

for substitution is 5- to 8 fold the volume of the headspace

of the tank.

(13) A process described in any one of (5) to {(12), where the

microorganisms with protein hydrolysis potency are filamentous

fungi which belong to the genus Aspergillus.

(14) Aprocessdescribed in (13), where themicroorganisms with

protein hydrolysis potency are Aspergillus oryzae and/or

Aspergillus sojae.

{15} A process described in any one of {5) to (14), where the

lactic acid bacterium is Lactococcus lactis.

[Advantages of the Invention]

In accordance with the invention, a seasoning can be
produced, which is at the zero content of salt or at a low content
of salt and which is at a high hydrolysis ratio to amino acids,
and in which isobutyl alcohol, n-butyl alcohol, isoamyl alcohol

and acetic acid are reduced.
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produced, which is at the zero content of salt or at a |l ow content of salt
and which is at a high hydrolysis ratio to amno acids, and in which

i sobutyl al cohol, n-butyl alcohol, isoanyl alcohol and acetic acid are
reduced. 12 [Best Mdde for Carrying out the Invention] The invention is now
described in detail hereinbelow The seasoning of the invention is a
seasoni ng obtainable by allow ng mcroorganisns with protein hydrolysis
potency to interact with raw materials containing vegetabl e protein,

char act dBiesdd Mot et @tr 108 ryyidydolopdi S hreatinyany igfilno acids is 65% or nore;
the isobutyl al cohol concentration is 0.1 ng per gramof nitrogen or |ess;
the n-butyl al cohol concentration is 0.25 ng per gramof nitrogen or |ess;
t he i soanyl al cohol concentration is 0.5 ng per gram of nitrogen or |ess;
and the acet itheading eaarieantisatioon dies ck(® ey iperd ggraaim dfe 18 Xrlogesw or | ess
The hydrolysis ratio to amno acids is preferably 80%or nore, nore

pref er altihe &2%sem imer &f Tthe iisolattyioml Lohol seconcemd rebtommabi preferably
0.08 ng per gramof nitrogen or less, nore preferably 0.06 ng per gram of

ni trogen1Qlowi®es nichivb fydiiitsns @i ERhgk ogeRGEMYAtd1GE iisS psedespabty 0.1 ny
per gramof nitrogen or less, nore preferably O _ 05 ng per gram of

Ni trogen ndle ra®SS witN@akSqRdr &l cPhebneanaenLr atdt disi Pr gkeeabhy 0.4 ny
per gram of nitrogen or |less, nore preferably 0.3 ng per gramof nitrogen
characterized in that the hydrolysis ratio to amino acids is
65% or more; the isobutyl alcohol concentration is 0.1 mg per
gram of nitrogen or less; the n-butyl alcohol concentration is
.25 mg per gram of nitrogen or less; the isoamyl alcohol

concentration is 0.5 mg per gram of nitrogen or less; and the

acetic acid concentration is 100 mg per gram of nitrogen or less.

The hydrolysis ratio to amino acids is preferably 80% or
more, more preferably 85% or more. The isobutyl alcohol
concentration is preferably 0.08 mgpergramof nitrogenor less,
more preferably 0.06 mgpergramofnitrogenor less. Then-butyl
alcohol concentration is preferably 0.1 mg per gram of nitrogen
or less, more preferably 0.05 mg per gram of nitrogen or less.
The isoamyl alcohol concentration is preferably 0.4 mg per gram
of nitrogen or less, more preferably 0.3 mg per gram of nitrogen
or 1ess. The acetic acid concentration is preferably 60 mg per
gramofnitrogenorless, morepreferably30mgpergramofnitrogen

or less.

13



or less. The acetic acid concentration is preferably 60 ng per gram of
nitrogen or |less, nore preferably 30 ng per gramof nitrogen or less. 13
The amount of nitrogen can be anal yzed for exanple by the Kjeldahl nethod.
Additionally, the ampbunt of am no acid, the anmpbunt of acetic acid, and the
anount of aroma conponents can be analyzed by am no acid anal yzers,
organi c acid analyzers and gas chromatography, in this order. In
accordance with the invention, the term"hydrolysis ratio to am no acids"”
means the rati'0*ORTPEEE Afritid TR s G Pe R AL drdunraBPlamnd hdci ds
contai ned, in_the hydrolyzed_ solution. The raw nmaterial s containi ng

veget abl®e pYket meddmst-i seddasyonaklvat 6P adnewnt o1 hiakg negestigbl ¢her ot ei n
appropriate for foods, which can be hydrolyzed efficiently to am no acids
wth niddvobrigad e tiict Acpdot 2hAd hyerotgwi he petremey cofipeneavys ratmeri al s
conprise for exanple cereals and beans. Specifically, the raw materials
conpri sebsepbéan e dply tindaloas Eyddefal t zers soybeanc 4 nidcooridencees wintdh t he
invention, the raw materials are conposed of one kind or a m xture of two
ki nds orgawrahromdteographyratior i ghis sopdeti cul arly preferably defatted
soybean. The defatted soybean may be m xed with an appropriate anount of
wheat flour and the I|ike.

In accordance with the invention, the term "hydrolysis
ratio to amino acids”" means the ratio of free aminoc acids to
the total amount of amino acids contained in the hydrolyzed

solution.

The raw.materials containing vegetable protein comprise
any raw material containing vegetable protein appropriate for
foods, which can bhe hydrolyzed efficiently to amino acids with
microorganisms with protein hydrolyzing potency. The raw
materialscompriseforexamplecerealsandbeans. Specifically,.
the raw materials comprise soybean, particularly defatted
soybean. 1In accordance with the invention, the raw materials
are composed of one kind or a mixture of two kinds or more. The
raw material is particularly preferably defatted soybean. The
defattedsoybeanmay}uemixeéwithanappropriateamountofwheat

flour and the like.

The microorganisms with protein hydrolysis potency are

preferably microorganisms, which can hydrolyze vegetable

14



The m croorganisnms with protein hydrolysis potency are preferably

m cr oor gani sns, whi ch can hydrol yze vegetable 14 protein to a 65% or nore
hydrolysis ratio to am no acids and are appropriate for food production
and which can additionally extracellularly secrete protein hydrolyzing
enzynmes such as protease and peptidase. Such m croorgani sns conprise for

exanpl e m croorgani sns of genera Aspergillus, Rhizopus, Micor andMonascus.

Anong them the genus Aspergillus is preferable. Specifical I_%, for
exanpl e PIR eIy FRe @ A ¥sB8FaBOTA hé%ﬁEWF}SAFatﬁiodt‘jloaﬁgllaﬁda% fi §8A are
preferable. Arong these m croorganisns, A oryzae and A sojae are

parti cul3td JPPpPRF &R 4Bl Eo BdeRiserPREcsdasont g bfch Kan addhtionaady

descri bed above is at a 65%or nore hydrolysis ratio to am no acids, the
seasoni iyt e 1d Wlarger stepstet & inrrt oifn any oo bict tr9t fanYRAat sufhsey sauce.
Additionally, the concentrations of isobutyl alcohol, n-butyl alcohol and
i soany| ralcdchcle asnd heeatdda seonpoherit snof reoygsaicas arendmiwes than t hose
in soy sauce of the related art. Due to the |lower concentration of acetic
acid themsimpleshiklooaddntisasadbf yerndrm eszasoning wf, Rhé ziopuent Manodoes not

mask the taste and flavor of other seasonings and food materials but gives

umam archdBoyascosparathidg thesoyrisadeauafaihergel ated sapte fBdabtbe
deodori zed soy sauce with aronma conponents reduced by
Specifically, for example, A. oryzae, A. sojae, A. awamori, A.
nidulans and A&. niger are preferable. Among these

microorganisms, A. oryzae and A. sojae are particularly

preferable.

Because the seasoning of the invention as described above
isata65% or more hydrolysis ratio to amino acids, the seasoning
has a larger taste titer of amino acids than that of soy sauce.
Additionally, the concentrations of isobutyl alcohol, n-butyl
alcohol and isoamyl alcohol as the aroma components of soy sauce
are lower than those in soy sauce of the related art. Due to
the 1lower concentration of acetic acid therein, still
additionally, the seasoning of the invention does not mask the
taéteandflavorofotherseasoningsandfoodmaterialsbutgives
umami and body, compared with soy sauce of the related art and
the deodorized soy sauce with aroma components reduced by
nitrogen gas purxging (Japanese Patent No. 2862719). Because
the seasoning is at the zero content of galt or at a low content

thereof,additionally,theseasoningisprgferablyusedforfoods
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nitrogen gas purging (Japanese Patent No. 2862714). Because the seasoning
is at the zero content of salt or at a | ow content thereof,additionally,
the seasoning is preferably used for foods 15 in which the anmnount of salt
used should be limted. If necessary, further, an appropriate anmount of
salt is added to the seasoning of the invention or a food using the sane,
to adjust the salt concentration to a desired concentration. The process

of produci hg. seasoni ng,.of _the inventi [ S_now.descri bed bel ow. The
seasoniﬁgl%gl%ﬂghFﬁV%%IVb%fég&tﬂ%segfgaﬂ&ggnb;théeﬁolI RGeSEapI- (i) A
step ofgfre aring koj i %%Jinoculating m croorganisns w.th protein

hydr ol ysid potenly FHP TORT et e Arae tedhtdilti v 2 dfsget adile peacenangKoj i
preparation _step). (ii) A step of hydrolyzing the protein, by adding a

sol uti ot tt& et HBVFE aPei Ag ROF?"%t“%h“%th‘?ltsadm)rdéﬂ REGWSG €deasSaltt
concentration not inhibiting the hydrolysis of the protein, to form

unr ef i NEPESHAP thid et & & iR tHe e efda ke soy to  hydrol yze the
soybean protein (also referred to as fernmentation step). First, the koji
preparation step is now described. The raw materials containing vegetable
protein conprise any raw material containing vegetable protein appropriate
for foods, wiibehrezanebe hfdrodguetinefficisrrmdonimy afi nbeathdsnwibh

is now described below. The seasoning of the invention can be

produced by the following steps.

(i) A step of preparing koji by inoculating microorganisms
with protein hydrolysis potency in raw materials containing
vegetable protein (Koji preparation step).

(ii) A step of hydrolyzing the protein, by adding a solution
to the resulting koji at an amount approximating to a salt
concentration not inhibiting the hydrolysis of the protein, to
form unrefined soy and then fermenting the unrefined soy to
hydrolyze the soybean protein {alsoc referred to as fermentation

step) .

First, the koji preparation step is now described.

The raw materials containing vegetable protein comprise
any raw material containing vegetable protein appropriate for
foods, which can be hydrolyzed efficiently to amino acids with
microorganisms with protein hydrolysis potency. The raw

materialscompriseforexamplecerealsandbeans. Specifically,

16



m croorgani sns with protein hydrolysis potency. The raw materials conprise
for exanple cereals and beans. Specifically, 16 the raw naterial conprises
soybean, particularly defatted soybean. In accordance with the invention,
the raw materials are conposed of one kind or a m xture of two kinds or
nore. The raw material is particularly preferably defatted soybean, but
the defatted soybean may be m xed wth an appropriate anount of wheat
flour. g{ther, t he defatted soybean is _preferably nodifjed_ and swelled

F
under héatS ng?an83it§ *ddns sqUBHt1S° Ur FBYPES Ndr P PUTFEH 2 bbandefAtsGen
manner, the m crogrganisns with protein  hydrol ysis potency can nore
readi | y 55&0fédte Rt SEABIPRER BT EBf t it ioyHeart P anfidMe e he Thad &r
content of the raw materials can nore readily be adjusted to 35 to 45%
whi ch | $¥$uFpPBBPEedidF oifekgPOvth ol tRSPT endf dVorkinReror @drar-geTagount of
the lactic acid bacteriumcan be inoculated. The nodification and
swel | i nga¥naerereati hg »&r by ef b aby \p o ¢1 atll wide ftadg: te distoydgam . Solut i on
i ndex (NSC) of 8 to 20. The m croorgani sns with protein hydrolysis potency
are i ndddl dteda titre ds solybeaw matvebiealrd xag desor rbedpaboyejiate pmepate Kkoj i
. In accordance wth the invention, any of solid koji and |iquid koji may
be appl icgabihea tSAlicdikoji i nduces nore kinds and |arger anounts of protein
hydrol yzi ng enzynes generat ed by

Further, the defatted soybean is preferably modified and

swelled under heating and ié subsequently dried to dry puffed

bean. In such manner, the microorganisms with protein

hydrolysis potency can more readily permeate into the inside

of puffed soybean, while the water content of the raw materials

can more readily be adjusted to 35 to 45%, which is suitable

for the growth of koji mold. Further, a large amount of the

lactic acid bacterium can be inoculated. The modification and

swelling under heating is preferably carried cut to a nitrogen

solution index (NSC) of 8 to 20.

The microorganisms with protein hydreolysis potency are
inoculated in such raw materials as described above, to prepare
koji. 1In accordance with the invention, any of solid koji and
liqgquid koji may be applicable. 8¢l1id koji induces more kinds
and larger amounts of protein hydrolyzing enzymes generated by
the microorganisms such as protease and peptidase, which

indicates that solid koji involves a higher hydrolysis ratio
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the m croorgani snms such as protease and peptidase, which indicates that
solid koji involves a higher hydrolysis ratio 17 of am no acids. Thus,
solid koji is preferable. In accordance with the invention, the lactic acid
bacterium is added at 108 to 1011 cells per gramof raw material to the
raw material, at |least at the koji preparation step of the koji

preparation step and the fernentation step. As described below, in
accordance with the jnvention, the hydrolysis of solid koji 1is done at a

salt amSUnt®Tigit A& it i nge6 - as9d1id dSHcdents REi€S$ T 3P3te i nhi biting t he
hydrolysis with koji nolds, for exanple at a salt concentration of 5% by
wei ght or less. The term"at a salt anount approxinmating to a salt
concentration not inhibiting the hydrolysis" nmeans the amount
cor respondi ng inracerdancepntbrithreai 1 oen supst heilalcity et id hacbering t he
hydrolysis or a saltsconcenhration | ow enough to cause the inhibition of
the hydroladgded wierd 't teveht'ualelly shappensamoodi vewnvadamigé to the
advant ages of the invention. Specifically, the hydrolysis is not inhibited
at a hydraot pseiteriafli,cat demsametathdska@aii @5%para tiomes t pped £rtdld ¥ 08@% or
nore, and nore preferably 85%or nore. 1In the koji for soy sauce in the
r el at ed pardpa #d tCirc@0s gapiaadst heof e 1@ ntt@a t101G gl | Sapate grmibof bkapk,ar e
viable at the stage of dekoji (neaning one of koji preparation steps,
wher e kajrd acic® ridlana@lel ¥i ph efisd €6 Weart icanplt@lel ®dro1 YHes sUGR 1KG koks m xed

is done at a salt amount approximating to a salt concentration

not inhibiting the hydrolysis with koji molds, for example at

a4 salt concentration of 5% by weight or less. The term "at a

salt amount approximating toa saltconcentrationnot inhibiting

the hydrolysis' means the amount corresponding to a salt

concentration substantially not inhibiting the hydrolysis or

a salt concentration low encugh to cause the inhibition of the

hydrolysis when it eventually happens to give no damage to the

advantages of the invention. Specifically, the hydrolysis is

not inhibited at a hydrolysis ratio to amino acids at 65% or

more, preferably 80% or more, and more preferably 85% or more.

In the koji for soy sauce in the related art, microcrganisms

of 10° to 10! cells per gram of koji are viable at the stage

of dekoji (meaning one of koji preparation steps, where koji

is finally prepared for completion). When such koji is mixed

withasclutionatalowsaltconcentration, theresultingmixture

decays in several hours, Particularly when only defatted

soybean is used as the raw material, the water content after
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with a solution at a low salt concentration, the resulting m xture decays
in several hours. Particularly when only defatted soybean is used as the
raw material, the water content after 18 steam ng increases as high as 50
to 60%. In that case, therefore, contam nations with m croorgani sns such
as Bacillus natto occur nore readily than in soy sauce koji prepared by

m xi ng an equal anount of dry wheat f lour. In accordance with the
invention, thus, the lactic acid bacteriumis inoculated in the raw

mat eri al® b AT Ao} RS T8 ° SUASIEAN A& Ogh DA A - of TRSHESI G2 o B ER BBF Bani sms
and prevent koji from abnormal fernentation and decay due to the growth of
undesi ré’d%‘btatﬁld]racﬁ%i'bﬁ% mllcﬁoé’écﬂ@rfﬂeﬁﬁftﬁeswbr?%%écii;%ﬁtniadﬁ'—o eheukoj i
preparation can be done in the sane manner as for koji preparation in the
gener al MRIRIEERASAYOEh BB nsantesaexedpt] ¥ or epha eidnbe Ul iatiiton asf eathd | actic
acid bacterium Specifically, a raw protein material is mxed with water,

t he | actampwdi @ fthdevevheat ahbloseed Wojaic.co r\datmare ws tpr éher aby ynhdded to 35
to 45% by weight, preferably 37 to 42% by wei ght of the total weight of

t he m xtwnes, The lalcadki ac atbdchactiam UsminscunaceldatredhtcralOhateorifll
cells/g per gramof raw material s, preferably 109 to 1010 cells per gram
of raw raidkibdlhis. t By upraslsathBgg téwet h act wadaciidabactef ttowrakfi hifst he
range at an early stage of the koji preparation, in particular, the

col oni esrcAD s et diojad rder BBAbIYalN fek@ek@iition and decay due to

the growth of undesirable microorganisms.

In accordance with the invention, the koji preparation
can be done in the same manner as for koji preparation in the
general production of soy sauce, except for the inoculatiocn of
the lactic acid bacterium. Specifically, arawproteinmaterial
is mixed with water, the lactic acid bacterium and seed koji.
Water is preferably added to 35 to 45% by weight, preferably
37 to 42% by weight of the total weight of the mixture. The
lactic acid bacterium is inoculated to 10 to 10" cells/g per
gram of raw material s, preferably 10° to 10'° cells per gram
of raw materials. By inoculating the lactic acid bacterium
within the range at an early stage of the koji preparation, in
particular, the colonies can be retained dominantly in the koji,
toeliminate the possibility of the growth of other undesirable

microorganisms.

Any lactic acid bacterium substantially not inhibiting
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to elimnate the possibility of the growth of other undesirable

m croorgani sns. Any lactic acid bacterium substantially not inhibiting 19
the activity of a microorganisns with protein hydrolysis potency, to
suppress the growt h of undesirable contam nating m croorganisns, is
satisfactory with no specific imtation. Such lactic acid bacterium
conprises for exanple bacteria of genera Lactobacillus and Lactococcus.
Anong the two,, the nus, Lactococcus |s preferable, Mre specifically, L.
lactis itg’e FGStelk Y e A AP R Y St Y £t RET A tBAB T T YT BRI XEd wit h
the raw material in the formof a liquid culture of the lactic acid
bacteri % SpERRFETHI | fRea I19GAN T cuPf ur nGRsiZeRlE actePtdhEReEilf i s
sprinkled for exanple on the nodified and swelled raw material under

heat i ng M@ dniggwiig meul tigr € 26f sfRE Lot Wéthaep dshaet &k F ubipked bk abl y
contains 108 to 1011 bacterial cells/nm or if possible, 109 to 101

bact eri &lucdelllesiivc. aThd hanberiof coherbaesefpal exahpteobatherfactfc acid
bacterium can be counted w th a mcroscope. G herw se, colony formng
units omeareraghactebidtul busediduhnstbtabbest orandres ghewt wio atd ecoemted, to
assay the nunber. Additionally, spores of koji nold are added to a spore
nunber afa ct@f ote@ uk0 4 sS poreefe 1l gy aMcoafe rspm didtierd lalys, Thelspoie is

listed.

Water and the lactic acid bacterium can be mixed with the
raw material in the form of a2 liquid culture of the lactic acid
bacterium. Specifically, a liquid culture of lactic acid
bacterium is sprinkled for example on the modified and swelled
raw material under heating. The liguid culture of the lactic
acid bacteriumpreferably contains 10% to 10 bacterial cells/mL
or if possible, 10 to 10!® bacterial cells/mL. The number of
the bacterial celis of the lactic acid bacterium can be counted
with a microscope. Otherwise, colony forming units on an agar
culture medium suitable for the growth are counted, to assay

the number.

Additionally, spores of koji mold are added to a spore
number of 10° to 1075pores per gram of raw materials. The spore
number of seed koji can be counted in the same manner as for
the bacterial cell number of the lactic acid bacterium.

Thekoji preparationstep isdoneby incubating themixture
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nunber of seed koji can be counted in the sane manner as for the bacteri al
cell nunber of the lactic acid bacterium The koji preparation step is done
by incubating the m xture 20 of raw materials and koji nold, generally at
22 to 40C, preferably 28 to 35C for 24 to 72 hours, preferably 38 to 60
hours. 18 to 28 hours after the start of the koji preparation, nmanual
mxing ("te-ire" in Japanese) may satisfactorily be done. The fernentation
step is now described. The resulting koji is added to the koji prepared as
descri bedf 3BBVE Led ipdsm tthked it ed dooyen ot Ehy iag 2 40EE nbaede ratod v
hydrol yze soybean protein. In accordance with the invention, generally, no
salt is dHdeld ¥0Ct Rersdf utPohz oroehe. unref ¢nedllysdy. tahed sedurcondedntrati on
is preferably 5% by weight or less, nore preferably 2% by wei ght or |ess
of the tbt 4B higirgnt f o2 the s urrlepifridd koyl pRemaTErt i athemamy @1 mied ngoy may
contain a small amount of salt derived fromthe liquid culture of the
| actic &bied ibadt éni JapaAesehenber sentiatficon ostiay, Wehdoaddi tion of the
| actic acid bacteriumto the unrefined soy is not essential, but is
preferable. Wen the lactic acid bacteriumis added to the unrefined soy,
the lactic acid bacteriumis inoculated to 108 to 1011 cells per gram of
unref i ned soy Tre frefearedd Yol Ot dw ADIMoweléscpebeg@tam of unrefined soy.
The increase of the nunber of the lactic acid :

The resulting koji is added to the koji prepared as

described above to form unrefined soy, which is then fermented
tohydrolyze soybean protein. Inaccordancewiththe invention,
generally, no salt 1s added to the solution or the unrefined
soy. The salt concentration is preferably 5% by weight or less,
more preferably 2% by weight or less of the total weight of the
unrefined soy. Further, the unrefined soy may contain a small
amount of salt derived from the liquid culture of the lactic

acid bacterium.

At the fermentation step, the addition of the lactic acid
bacteriumto theunrefinedsoyisnotessential, but ispreferable.
When the lactic acid bacterium is added to the unrefined soy,
the lactic acid bacterium is inoculated to 10° to 10! cells per
gram of unrefined soy or, preferably 10% to 10" cells per gram
of unrefined soy. The increase of the number of the lactic acid
bacterium further grows the lactic acid bacterium from an early
stage of the fermentation step, to thereby suppress the

assimilation of the amino acids generated by the hydrolysis.
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bacterium further grows the lactic acid bacteriumfroman early stage of
the fernmentation step, to thereby suppress the assimlation of the am no
aci ds generated by the hydrolysis. 21 The solution is preferably added,
generally at a1 . 5- to 5-f ol d, preferably 2 - to 4-fold the

wei ght of koji. The solution and the lactic acid bacteriumcan be m xed in
the formof a liquid culture of the lactic acid bacteriumwi th the raw
material- In such case, the liquid culture of the lactic acid bacterium
preferably contains the bacterial cells of log to 1010 cells/nL. The
fermentation step.is carried out at a tenperature where the lactic acid
bact eri um canTglj'reoﬁPlﬁiéEPf’r%éﬂleyfe?atlblﬂ@édleﬁl generatlyptkferdadyt80 to 37C
for 40 to 144 hours, preferably for 48 to 96 hours. Additionally, the pH
of the Grifeflitnelir 85§7abLy adj kst efiold Wreeveiabkykebi 10 Thpelptaparably 5
to 7. At the fernentation step, additionally, nitrogen is preferably purged
to the Weddspedacdbovecihdagiregtiuredasdye nixpérisbyhetfivepeéld Lénatidon of
undesi rabl e aerobic m croorgani sns can be suppressed. As to the degree of
ni trogerrulgpiyst pfuth o acttdre exadplast e tvogert higabe ofavamagleuie 12- o 10
fold, preferably 5- to 8 fold the headspace volune of a tank wth the
unrefi nesthcdoydase uselde Thewjdt heltamk iof Sdud edhetlive deidehbatieodustep i S
carried out as described above, to thereby prevent the growh or
prolifempatdferadfll yndeseiabltthe bacterial cells of 10° to 10'% cells/mL.

The fermentation stepiscarriedoutat a temperature where
the lactic acid bacterium can grow, specifically 5 to 45°9% in
general, preferably 30 to 37° for 40 to 144 hours, preferably
for 48 to 96 hours. Additionally, the pH of the unrefined soy

is adjusted to preferably 4 to 10, more preferably % to 7.

At the fermentation step, additionally, nitrogen 1is
preferably purged to the headspace above the unrefined soy.
Thereby, the proliferation of undesirable aercbic
microorganisms can be suppressed. As to the degree of nitrogen
substitution, for example, nitrogen gas of a volume 2- to 10
fold, preferably 5- to 8 fold the headspace volume of a tank

with the unrefined soy is used. Then, the tank is sealed.

The fermentation step is carried out as described above,
to thereby prevent the growth or proliferation of undesirable

microorganisms. Becauseyeast involvedinthegeneral soy sauce
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m croor gani sns. Because yeast involved in the general soy sauce 22
production hardly grows, additionally, the soy sauce flavor is possibly
reduced. After the conpletion of the fernentation step, the sane general
procedures as for soy sauce can be done. For exanple,. the unrefined soy
is filtered to discard solids therein, and then sterilized at 60 to 120C
O herwi se, the unrefined soy may be sterilized and then filtered,

tisf i . T | ti fLned i d terial f
other (o Neh TR lIIaE B oFEFL RERE 3EY o hOBR TP SHEEI o TEbcint es)

The invention js now described nore specifically in the follow ng
exanples?oi%a% fe¥%%5€xanples do not limit the invention. In the
foll owi ng exanpl es, herein, "TN' means nitrogen and "gTN' neans gram of
nitrogen. <kExanple 1) Aliquid culture of a lactic acid bacterium (L.
lactis NBRC 12007) contained the bacterial cells at 109 to 1010 cells/nL
and was preli iy 1Y eadengtedicd ph 6hs. fanppntaBDowIStHfp t Hdie se®@l ti ng
liquid culture was m xed with 360 g of the swelled defatted soybean

( manuf act & &R by TGSt 2€of pHraQY crrucePrecgmeba dofe NSIForSexampdlel. owed by

further m xing the spores of
the unrefined soy is filtered to discard solids therein, and

then sterilized at 60 to 120°. Otherwise, the unrefined soy
may be sterilized and then filtered, satisfactorily. The
resulting unrefined soy is used as a raw material for other
fermentation seasonings or fermentation food products.

[Examples]

The invention is now described more specifically in the
following examples. However, the examples do not limit the

invention.

In the following examples, herein, "TN" means nitrogen and *gTN"

means gram of nitrogen.

(Example 1>

A liguid culture of a lactic acid bacterium {L. lactis
NBRC 12007) contained the bacterial cells at 10° to 10'% cells/mL
and was preliminarily adjusted to pH 6.3. Then, 180 mnL of the
resulting liguid culture was mixed with 360 g of the swelled
defatted soybean (manufactured by Ajinomoto Corporation;

Protein TY, NSI 15), followed by further mixing the spores of
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23 koji nolds (A oryzae JCM 2231) with the raw material to 2 X 106 cells
per gramof raw material. Then, the resulting mxture was prepared as koji
at 30 to 32C for 48 hours according to the general nethod. 18 and 25 hours
| ater just when the tenperature of koji exceeded 32C, the koji was m xed
together. The water content in the m xture was 37% Herein, the strain
NBRC 12007 was deposited as | FO 12007 at IFO (the Institute for

Fer ment at i .on, ka,. Japan) . The IFQO S duty to store m ¢roorgani snms has
been haﬁ‘d’eJd1 gdast ﬂl@ NEFYER& JCIMn§t2i3tldté’lc§$‘ ¥88hﬁ&l"’o@§‘t§ﬁdaﬁvél"u§t’i on,
Bi ol ogi éﬂﬂ" Reg urce Center éNBRC (2-5-8, . Kazusa- Kamat ari, Kisarazu-shi,
Chi ba- ken, ©292% E8§189{3T 5 'cbhE)M2 e e tHEDst YRS i &S¢ LidWIsPbXEHT&s strain
NBRC 12007. In other words, the strain NBRC 12007 is the sane strain as
the strdiad IFGPRIFOY 2 saddidtl Grfaldly ta RE°St farnd3Awupg3dcigrdingedoat
Ri ken, Japan Col |l ection of Mcroorganisns (JCM (2-1, Hirosawa, Wiko-shi,
Sai t ama-WEn, 995991 08ekEPE -coded) ) and Ady drouttfe LR Farndusdn Weesupbki ed by
NBRC or JCM 500 g of the resulting koji was added to 2 L of a liquid
cul t ur e tofmpee Hagotr e odck e bactcerddend R-C| dadtei 5o NBRG<LROQ24( L& tAR007 under
old nane)) , which contained the bacterial cells at 109 to 1010 cells/nL
and was TreelvWatiararddnteqdj ust gdvet onipH B 8. wasTHg Yesul ting m xture was then
put in a pressure- resistant bottle, of which the inside could be sealed
t hrough a pi ndteredeok thenstrain NBRC 12007 was deposited as IFO 12007
at IFO (the Institute for Fermentation, Osaka, Japan). The IFOQ’s
duty to store microorganisms has been handed over the National
Institute of Technology and Evaluation, Biological Resource
Center (NBRC) (2-5-8, Kazusa-Kamatari, Kisarazu-shi, Chiba-ken,
292-0818 {(zip code)), where the strain is now stored as strain
NBRC 12007. 1In other words, the strain NBRC 12007 is the same
strain as the strain IF0 12007. Additionally, the strain JCM
2231 isstoredat Riken, JapanCollectionof Microorganisms {(JCM)

{2-1, Hirosawa, Wako-shi, Saitama-ken, 351-0198 (zip code)}.

Any of the straims can be supplied by NBRC or JCM.

500 g of the resulting koji was added to 2 L of a ligquid
culture of a lactic acid bacterium (L. lactis NBRC-12007 (IFO
12607 under old name)), which contained the bacterial cells at
10 to 10 cells/mL and was preliminarily adjusted to pH 6.3.
The resultingmixturewas then put inapressure-resistant bottle,
of which the inside could be sealed through a pinch cock from

atmosphere. After nitrogen gas of a volume 5-fold the volume
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at nosphere. After nitrogen gas of a volume 5-fold the volune 24 of the
headspace in the container was purged into the headspace under atnospheric
pressure, the pinch cock was closed to seal the container. The contai ner
was left to stand in an incubator at 35C for 24 hours, 48 hours, 96 hours,
144 hours and 240 hours, for hydrolyzing the defatted soybean protein with
koji. By discarding solids of unrefined soy, a hydrolyzed solution was

pr epar ed treated at .80C for 30 mnutes, for .sterilizatiopn. The
rortl 1 &g IR tRChb ot WA h IR B2 A ShEw REeBF s were
filtered off and discarded. To the resujting clear liquid_ of 2 L was added
20 g of “F&eTvB ERIPEGALC E‘}&EPFﬁéec:hég”éo%%“%A:C%Wa?cf&f’éadb{jo seal

Aj i nomot 0- Fi ne -Techno, Co., 1Inc.) for incubation at 50C for 30 m nutes
under coi$t GRRE2AREEat i T <OF tH&e Tt Ka skl tion§t A & tiuy @ PwhisC Wedt®Fi zed and
decolored. Finally, the resulting solution was filtered to renove the
active ehattafortdd hevoverd hppggi d & aasani nht hdouriseaid 3410 peodsct . For
the |iquid seasoning obtainable by such procedures, the follow ng tests
wer e dode@r mividreder? {TBN)t henalofsitet 4y s eak) gl hetrd 1 metidd kadie- anal ysi s of
am no acids (total amno acids) by an amno acid analyzer (H tach
L-8000), the analysis of wvarious organic acid concentrations by an organic
acid analyzer (Htachi L-7000), the analysis of various sugar
concentration®y discarding solids of unrefined soy, a hydrolyzed
solution was prepared and treated at 80° for 30 minutes, for
sterilization. Thesterilizedsolutionwas incubatedovernight
at 4°c, from which soclids were filtered off and discarded. To
the resulting clear liquid of 2 L was added 20 g of active charcoal
{Active Charcoal BA: manufacturedbyAjinomoto-Fine-Techno, Co.,
Inc.) for incubation at 50°C for 30 minutes under constant
agitation, so that the resulting mixture was deodorized and
decolored. Finally, the resulting solution was filtered to

remove the active charcoal, to recover a liquid seasoning as

the final product.

For the 1liquid seasoning obtainable by such procedures,
the following tests were done: nitrogen (TN} analysis by the
Kjeldahl method, the analysis of amino acids {(total amino acids)
by an amino acid analyzer (Hitachi L-8000), the analysis of
various organic acid concentrations by an organic acid analyzer
(Hitachi L-7000), the analysis of various sugar concentrations

by a sugar analyzer {(Hitachi L-6000), the analysis of the aroma
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by a sugar anal yzer (Hitachi L-6000) , the analysis of the aroma 25
conponents by gas chronmat ography, pH neasurenent and an organol eptic test
i n a honbgeneous system by ten sensory evaluation panelists. A sensory
eval uation in a honogeneous system was conducted by a method conpri sing
.diluting each sarrple to a nitrogen concentration (T-N) of 0.1%and a salt
concent ration of 1.0% and suppl enenting the resul ting diluted sanples with

| t ti t eof ent tenperature. The
fgsulsts of tﬂgh?%rnpoﬁva%a%gnacﬁlyr}sl S ofgsf %ﬁﬁ'l ‘e Br od“bc? “?rﬂg)?'he 3%i ¢Rdual

hydrol y Relods an e .Senso eval uati on resul n a honobgeneous

system acgrlzg coor%peg)dtl tﬁé1 raesh?gf"gg%]eogsco%‘i%'i‘ ah’y tfi FaBFRTener al
Soy sauce (k0| k.UChI so1 sauce). The results are shown in Table 1. (Table
1) Tabl €2 2¢ d%4Sour s48 hour s96 hour s144 hour s240 hour sGener al

ti meso sauce Hydr oI ysi s618183848452 ratio to amno acids iba mf
TNO. 050. 060. 040. 33

A sensory evaluation in a homogeneous systemwas conducted
by a method comprising diluting each sample to a nitrogen
concentration (T-N) of 0.1% and a salt concentration of 1.0%
and supplementing the resulting diluted samples with salts, for

sensory evaluation at a state of ambient temperature.

The results of the component analysis of sample products
in the individual hydrolysis periods and the sensory evaluation
results in a homogeneous system are compared with the results
of a commercially available general soy sauce (koikuchi soy

sauce). The results are shown in Table 1.

{Table 1]}

Table 1

26



nba mf TNO.020.010.010.66 iaa mJ TNO.280.320. 451. 28 Acetic
aci d2020708073143 (nmg/ gTN) Sensor yweakumam , umam ,taste with

goodr ef reshi ngumam and eval uati onumam , strong firststrong firstumam,
strongtaste withunique soy small tastetaste,taste,first taste andl esssauce
titerthickness,thicknessgreatthickness,flavor final

sust ai nabl enore or

t ast et hi ckness,
| essumam poorer taste conpared with the taste in case

but weak

of 96-hour hydrolysis Consequently, the hydrolysis ratio of am no aci ds
r eachefiHyd&isOr  TORLhodrEIT OUGhotrB €] TBEHRIY T S T4 RoufS 1T34E Pols TWhidmerai t] VaS
found [fme the resulting |[soy sauce al nost |scarcely contained | &QRBce
conpongHydsolysisi que t o680y [sau@e, such aas | sobuf[ ¥4 al cphol's4 (1Ha), sA- bul yl
al coho| rafimboaninoi goany| al icohol (ipa) and dcetic acid. The tgste of the
season| #fsd¥ ai nable in accordanck with tihe invention charadteristically
conpri 588 (RIFTMg [umani 3 %P7 onp i BOBj all tas®e4d as|well as it hickhess.
Thus L ohe (mg/gii) 0.02 0.01 0.01 0.66
' iaa (mg/gTN) 0.28 0.32 0.45 1.28
Acetic acid 20 20 70 80 73 143
(mg/gTN)
Sensory weak umami, umami, taste with good | refreshing | umami and
evaluation umami, strong first | strong first | umami, strong | taste with | unique soy
small taste | taste, taste, fiest taste and | less sauce
titer thickness, | thickness great thickness, | tlavor
final taste thickness, but | weak
sustainable more or less umami
poorer taste
compared with
the taste in
case of
96-hour
hydrolysis

Consequently, the hydrolysis ratio of amino acids reached

80% or more, through the hydrolysis for 48 hours or more. It
was found that the resulting soy sauce almost scarcely contained
aroma components unique to soy sauce, such as isobutyl alcohol
{(iba), n-butyl alcohol (nba), isvcamyl alcohol (iaa) and acetic
acid. The taste of the seasoning obtainable in accordance with
the invention characteristically comprises strong umami and
strong initial taste, as well as thickness. Thus, the taste
thereof was far closer to the characteristics of acid-hydrolyzed
amino acid solution, rather than those of the taste of SOy sauce.
Among them, in particular, it was felt that the seasonings of

a hydrolysis time of 48 hours to 144 hours had strong umami,

27



t hereof was far closer to the characteristics of acidhydrolyzed am no acid
solution, rather than those of the taste of soy sauce. Anong them in
particular, it was felt that the seasonings of a hydrolysis tinme of 48
hours to 144 hours had strong umami, 27 initial taste and thickness.
Because a small amount of peptides renains in the seasoning in case of the
48- hour hydrolysis the seasoning had "after taste sustainable" As to the

order, further unlqu aci_d- aci ds or soy
sauce was no %eﬁf h? eFear or® 5H38d3V¥€b§ ¥8Pt §f%
di fference due to these hydrol Si s tlnes s observed. In the follomnng
Exanpl e € P} dfob e Star"i’e‘:‘Wd]rgoﬁﬁs?%s‘florFet L ESHOUF Mg Rdurst S0 tR84 hour s.
<Exanple 2> In the hydrolysis of solid koji, the relation between the
hydr ol y<i& §¥hifd attan/e i % He HroRet Forakkdility or the taste of the
resulting liquid seasoning or the |ike was exam ned. The hydrolysis was
done at tenperatures of 30, 35 and 37C. The hydrolysis tinme was 96 hours.
500 g of the solid koji obtainable by the process described in Exanple 1
was added to 29 &P d&hd gardecul tivetéra Isdewing &Erdobactweirduam te. |actis
NBRC- 12007 (1 FO 12007 under old nane)) which contained the bacterial cells
at 109 tee irhydtdiyand aandowasipsed ¥ mavasrhbyeadi sisted fted tpHE6 53 1 gThe
resulting m xture
cereal or bean odor was felt. Almost no difference due to these
hydrolysis times was observed. 1In the following Examples,

therefore, the hydrolysis time was set at 48 hours to 144 hours.

(Example 2>

In the hydrolysis of solid koji, the relation between the
hydrolysis temperature and the production stabilityor the taste
of the resulting liquid seasoning or the l1ike was examined. The

hydrolysis was done at temperatures of 30, 35 and 37?C. The

hydrolysis time was 96 hours.

500 gof thesolid koji obtainableby the process described
in Example 1 was added to 2 L of a liguid culture of a lactic
acid bacterium {L. lactis NBRC-12007 {IFO 12007 under old
name)),whichcontained thebacterialcellsat10’to10'cells/mL
and was preliminarily adjusted topH6.3. The resultingmixture
was put in apressure-resistant bottle, of which the inside could
be sealed through a pinch cock from atmosphere. After nitrogen

gasofavolumeb5-fold thevolumeof the headspace inthecontainer
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was put in a pressure-resistant bottle, of which the inside could be

seal ed through a pinch cock from at nosphere. After nitrogen gas of a
volunme 5 - fold the volunme of the headspace in the container 28 was purged
into the headspace, the pinch cock was closed to seal the container. The
container was left to stand in an incubator for the hydrolysis at the
above tenperatures for 96 hours. Subsequently, the hydrol yzed products
were treated b he proces escrib i n.Ex le 1, to obtain liquid
seasont s pdep da Bh8rPea et o PamaRRr € s PASTaT e =50 atict s

wi th assi,gned E drol ysis tenperatures, the_sensory %valuatlon results ma
homogenddiis C8)5ELRFEnd THE SRS “Affat 551 < RAEART Lo LEPBR2EP Tt ho
hydrol ysis are conpared with each other and are shown_ in Table 2. [Table
21 Tabl &°F 30&GFRO W4 DI §8i $headibs it HRHF HH 1S (99 B1888ROLBES -m J

TNO. 06 nba mJ TN-0.02- iaa mJ TN-0.39- Acetic acid m TN-74- Bacteria *)
cel I's) .Suhfedrieidd Yooy xhpdeodgzedp rvashistt cBere ¥ reartefivethapypeess< 20< 20

described in Example 1, to obtain liguid seasonings.

Theresultsof thecomponentanalysisofthesampleproducts
with assigned hydrolysis temperatures, the sensory evaluation
results in a homogeneous system and the microbial analysis after

completion of the hydrolysis are compared with each other and

are shown in Table 2.

[Table 2}
Table 2

30°C 35°C 37°C
Hydrolysis ratio to amino acids (%) 81 83 84
iba (mg/gTN) 0.06
nba (mg/gTN) - 0.02 -
iaa (mg/gTN) - 0.39 -
Acetic acid (mg/gTN) - 74 -
Bacteria *) (cells/g « unrefined soy) <20 <20 <20
Yeast {celis/g « unrefined soy) <20 <20 <20

*) Bacteria except for the inoculated lactic acid bacterium.
The symbol "-" expresses no assay done.

Consequently, the hydrolysis ratio to amino acids did not

so much differ between the hydrolysis temperatures of 30 to 37°C.
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*) Bacteria except for the inoculated lactic acid bacterium The synbol "

- expresses no assay done Consequently, the hydrolysis ratio to am no
acids did not so nmuch differ between the hydrolysis tenperatures of 30 to
37C. 29 Thus, the hydrolysis tenperature was set at 30 to 37C in the
foll owi ng Exanples, in view of both the hydrolysis ratio to am no acids
and bacteriostasis. <Exanple 3) In the present Exanple, the need of

bact eri ost asi Srhai{:{],i g%eogﬁ@%g@?sqlsygﬁznsp ate@emw%esdge%ia:te 3i0n ttoh% 7_E,§anpl es 1

and 2, the gro aero conpri sing Bacillus 'subtilis was

suppr essgd hy éymH%ﬂgﬁ@fiﬁeﬁfgﬂsww 2 both FRE PRGN (LR 01 sLhe tank

with nitrogen gas durl ysis, to pu Shlysdrol flgi S
system at_ an anaerobj c state. A Iiéqsuti-d culture of a lactic acid bacterium
(L. lactis -ffo‘dif @0 007 LhdetS b d nane)) contained the bacterial
cells at 109 to 1010 cells/nL and was prelimnarily adjusted to pH 6. 3.
Then, 180 m of the resulting liquid culture was mxed wth 360 g of the
swel | ed defatted soybean (manufactured by Ajinonoto Corporation; Protein
TY, NSI 82" |3jwed by further mixing the spores of koji nolds (A.
oryzae JCM 2231) to 2 )C 106 cells per gramof raw material. Then, the
resul ting mi xtir BPe\REE SFIEIERBPPRS) i Live @F&dal f iR ¢ ey 130 ta i32&uF R 948 hour s
accordin
éLe hydrclysis was examined, while in the Examples 1 and 2, the

growth of obligate aerobes comprising Bacillus subtilis was
suppressed by substituting the headspace air in the upper top
of the tank with nitrogen gas during the hydrolysis, to put the

whole hydrolysis system at an anaerobic state.

A liquid culture of a lactic acid bacterium (L. lactis
NBRC-12007 (IF0 12007 under old name}) contained the bacterial
cells at 10% to 10" cells/mL and was preliminarily adjusted to
pH 6.3. Then, 180 ml of the resulting liquid culture was mixed
with 360 g of the swelled defatted soybean (manufactured by
Ajinomoto Corporation; Protein TY, NSI 15), followed by further
mixing the spores of koji molds (A. oryzae JCM 2231) to 2 X 10°¢
cells per gram of raw material. Then, the resulting mixture
was used for koji preparation, at 30 to 32°C for 48 hours according
to the general method. The water content in the mixture was
37%. Then, the koji was mixed 18 and 25 hours later in the same
manner as in the productionmethod of soy sauce kojiintherelated

art.
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to the general nethod- The water content in the mxture was 37% . Then,
the koji was m xed 18 and 25 hours later in the sane manner as in the
production nmethod of soy sauce koj i in the related art. 30 500 g of the
resulting koji was added to 2 L of a liquid culture of a lactic acid
bacterium (L. lactis NBRC- 12007 (I FO 12007 under old nane)), which
contained the bacterial cells at 109 cells/nL and was prelimnarily
adjusted to pH 6.3. The resulting mxture was put in a pressure-resistant
bottle, of which the inside could be seal ed through a pinch cock from

at nosphere. L&l he nunber. of t lacteri usted by

di | uting theH$|§u ???”%F%HlﬁﬂgJﬁﬁgflgagcﬁ g %?é?wﬁﬁFCSniéFHF g the
cells of_ the Iactlc Cld bacte iumat . 1010 cells/m _with sterile water

Ni t r ogerf 'gdd Wiag pﬁrgﬁﬁt?ﬁ a?*\ Yoot i ﬁﬁétéénpﬁﬁﬁeﬂzopa éﬁBQtltute

t he headspace ai.,r wth nitrogen gas of a volunme 5-fold the volunme of the
headspacé Y “Pﬁ@rc‘bh‘?aﬁarﬁaer) ) 'Tl’fér’rCht RBDHRABAICHRK RALd et iddededd Ssa&l t he
contalner The hydrol ysis was done in an incubator at 35C for 48 hours. As
a contrdi®’] Sﬁllf‘h@Lh?d‘IdoIW P RRst TiceE Gk ) b hikebat or PHt 638 f BRe96
hours, wi thout the nitrogen gas substitution. Subsequently, the hydrolyzed
product§GWQﬂé1nﬂr@aﬁéGIEyWPWePpﬁoéésQ deseehbedrepiExanpl bottlee ot ain

liquid seasonings.
which the inside could be sealed through a pinch cock from

atmosphere. Herein, the number of the bacterial cells was
adjusted by diluting the ligquid culture of the lactic acid
bacterium containing the cells of the lactic acid bacterium at
10! cells/mL with sterile water. Nitrogen gas was purged in
the headspace in the conhainer. to substitute the headspace air
with nitrogen gas of a volume 5-fold the volume of the headspace
in the container. Then, the pinch cock was closed to seal the
container. The hydrolysis was done in an incubator at 35°C for
48 hours. As a control lot, the hydrolysis was done in an
incubator at 35°C for 96 hours, without the nitrogen gas
substitution. Subsequently, the hydrolyzed products were
treated by the process described in Example 1, to obtain liguid

seasonings.

Under the above conditions, it was found that keji covered
the surface of unrefinmed soy unless the headspace air was
substituted with nitrogen, so that undesirable microorganisms

for example cocciandbacteriaof thegenus Bacillusgrew thereon.
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Under the above conditions, it was found that koji covered the surface of
unrefined soy unl ess the headspace air was substituted with nitrogen, so

t hat undesirabl e m croorgani snms for exanple cocci and bacteria of the
genus Bacillus grew thereon. 31 Thus, it was found that the headspace air
in the tank was pref erably substituted with nitrogen. <Exanple 4> Then, a
different lactic acid bacterial species was used, to prepare a seasoning.
L. lactis FERM BP-08552 was cultured in a culture medium of 0.54% of yeast
extract Th88o aft wiutosed fhdtG3%ofdNadrepA T ia {log té vk varstore B¢ rebhHi ti ons
of no purging and an agitation nunber at 100 rpm for about 18 hours while
retaini sgbpHibutrbdwwihh NaOkpgto.a bacterial cell concentration of 109 to
10' 0 cells/nm- The strain was internationally deposited on 19 Novenber 2003
at the National Institute of Advanced Industrial Science and Technol ogy,

I nternational Patent Organi sm Depositary, Central 6, 1-1-1, Hi gashi,
Tsukuba¢ekbapaki 4>Japan (zip code: 305-8566), under the Budapest Treaty.
The strain was given Access No. FERM BP-08552. The liquid culture of the

lactic acid bagbglidgifkerbactisec FERMBPLO8D62] a A Ned whiey bagt eri al
cells at 109 to 1010 cells/nL and was prelimnarily adjusted to pH 6. 3-

Then, 189 erﬂgrkhg seasoning.

.. lactis FERM BP-08552 was cultured in a culture medium
of 0.54% of yeast extract, 3% of glucose and 0.5% of NacCl in
a jar fermenter at conditions of no purging and an agitation
number at 100 rpm for about 18 hours while retaining pH 5.5 with

NaOH, to a bacterial cell concentration of 10% to 10%°

cells/mL.
The strain was internationally deposited on 19 November 2003 at the National
Institute of Advanced Industrial Science and Technology,
International Patent Organism Depositary, Central 6, 1-1-1,
Higashi, Tsukuba, Ibaraki, Japan {(zip code: 305-8566), under
the Budapest Treaty. The strain was given Access No. FERM
BP-08552

The l1igquid culture of the lactic acid bacterium (L. lactis

FERM BP-08552) contained the bacterial cells at 10° to 10* cells/mL

and was preliminarily adjusted to pH 6.3. Then, 180 ml of the
ligqguidculturewasmixedwith3é0goftheswelleddefatted soybean
{(manufactured by Ajinomoto Corporation; Protein TY, NSI 15),
followed by further mixing the spores of koji molds (A. oryzae

JCM 2231) to 2 %X 10° cells per gram of raw material. Then, the

resulting mixture was prepared as koji at-30 to 32° for 48 hours
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liquid culture was m xed with 360 g of the swelled defatted soybean

(manuf actured by Ajinonoto Corporation; Protein TY, NSI 15), followed by
further m xing the spores of koji nolds (A oryzae JCM 2231) to 2 X 106
cells per gramof raw material. Then, the resulting m xture was prepared
as koji at-30 to 32'C for 48 hours 32 according to the general nethod. The
water content in the mxture was 37% . Then, the koji was m xed toget her
18 and 25 hours later, in the same manner as for the production process of
soy sauBECOkBiPIiLP thhedrBRARAFeHMCd 506D Wt Y heor kel tpdd «Bi K t®ES added
to 2 L of aliquid culture of a lactic acid bacterium (the liquid culture
of L. Faétd’s FERMEBP-OBEE2) 1 K BAXEEnted Hidie X A8 ik ? eMicair scbhkerat 109
cells/m. and was prelimnarily adjusted to pH 6.3. The resulting mxture
was t heanptlesame pravser ey deirsttdret pyotdnled, ionof rwitiesls tliesprmssdeceoul d be
seal ed through a pinch cock from atnosphere. Herein, the nunber of the
bacteri dbidelihsthas reddjtest edtby diluting the liquid culture of the lactic
acid bacteriumcontaining the cells of the lactic acid bacteriumat 1010
cells/m. with sterile water. Nitrogen gas of a volume 5 -fold the volune
of the headspace in the container was purged in the headspace in the

contai ner, tossobgtdt wie trhe vieadspaes Wwhalk aBitaogen gass Thepguthe pinch
cock was closed to seal the container. The hydrolysis was done in an

incubat @a184Lr856ff Qr1actic acid bacterium {the ligquid culture of L.
lactis FERM BP-08552),which contained the bacterial cells at
10° cells/mL and was preliminarily adjusted to pH 6.3. The
resulting mixture was then put in a pressure-resistant bottle,
of whieh the inside could be sealed through a pinch cock from
atmosphere. Herein, the number of the bacterial cells was
adjusted by diluting the liguid culture of the lactic acid
bacterium containing the cells of the lactic acid bacterium at
10'%cells/mLwithsterilewater. Nitrogengasofavolume5-fold
the volume of the headspace’in the container was purged in the
headspace in the container, to substitute the headspace with
nitrogen gas. Then, the pinch cock was closed to seal the
container. The hydrolysis was done in an incubator at 35° for
96 hours. Subsequently, the hydrolyzed products were treated
by the process described inm Example 1, to obtain a ligquid

seasoning.

The results of the component amalysis of the ligquid

seasoning, thesensoryevaluationresults inahomogeneous system
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96 hours. Subsequently, the hydrolyzed products were treated by the
process described in Exanple 1, to obtain a liquid seasoning. The results
of the component analysis of the liquid seasoning, the sensory eval uation
results in a honogeneous system 33 and the m crobial analysis are shown in
Table 3. [Table 3) Table 3 Hydrolysis ratio to am no acids %82 i ba m TNO. 04
nba m/ TNO.02 iaa m TNO. 34 Acetic acid m/ TN45 Bacteria *) cells/ '
unrefined soy)<,20 Yeast cells/. wunrefined soy)<.20 Sensory

eval ua?PBnEPrﬁni“lC%PPéﬁé PRALY SEEsPE S tsmod’liheléé b%é‘a(?{'eri a except for the

i nocul ated lactic acid bacterium Consequently, the bacteriostasis of the
hydrol yzed solution could be retained, even in the case that L. lactis
FERM BP- 08552 was used as the lactic acid bacterium Additionally, the
resul t §Teblehédisensory eval uation and the analytical values were al nost
the sanme as in the results in Exanple 1. As described above, the seasoning
obt ai nabl e in accordance with th&amhention

Hydrolysis ratio to amino acids (%) 82

iba (ma/gTN) 0.04

nba (mg/gTN) 0.02

iaa {mg/gTN) 0.34

Acetic acid (mg/gTN) 45

Bacteria *) (cells/g - unrefined soy) <20

Yeast (cells/g - unrefined soy) <20

Sensory evaluation umami, strong first taste, thickness

*} Bacteria except for the inoculated lactic acid bacterium.

Consegquently, the bacteriostasisr of the hydrolyzed
solution could be retained, even in the case that L. lactis FERM
BP-08552 was used as the lactic acid bacterium. Additionally, the
results of the sensory evaluation and the analytical values were
almost the same as in the results in Example 1. As described
above, the seasoning obtainable in accordance with the invention
could be produced, even when the different lactic acid bacterium

was used.

{Example 5>

It was considered that because the liguid seasoning of
the invention contained only smaller amounts of iscbutyl alcohol
{iba), n-butyl alcohol {nba) and iscamyl alcohol (iaa}, the

liquid seasoning even when mixed with a broth from dried bonito
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coul d be produced, even when the different |actic acid bacterium was used
<Exanple 5> It was considered that because the liquid seasoning of the

i nvention contained only smal |l er amounts of isobutyl alcohol (iba),

n- butyl al cohol (nba) and isoamnyl alcohol (iaa), the 1iquid seasoning even
when m xed with a broth fromdried bonito 34 would not mask the flavor of
the broth but could produce a very tasteful noodle soup. In the resulting

noodl e L gui ' t ' tion.had _been substituted
f or thegggglggﬁﬁéhhgga€¥?éﬁﬁﬁgﬂ%%gegggﬁgggvgﬁﬁgiF%Hlphgfgg?cﬁd%vﬁﬁﬁé. In a
conposi t} i Nl ntai ni ng soy.sauce,. dried bonito ara haon bushi, kare
bushi ), %%g%??dgﬂéggqfai%u?h1rﬁ%%?esﬁf??ltkﬁﬁdgﬁj SE18r ut Bt @ Ydifd | acti c
acid for_noodl e so pwlthe soy sarce fraction was substituted with the

fol | owi ny SEAEHH ﬂgs“: SINFABLE PR RBEE SHPTS IOt E hABF & highs Q¥ S8iE&nce wit h
the invention (the Iiguid seasoning of Exanple 1 prepared at 35C for 96
hours: thHe®S&E™ i s THeuE SRS oW At 2 ddfirA et af3s 2921 abl e general soy

sauce (koi kuchi soy sauce) 3. Deodorized soy sauce( the one prepared
according to the nmethod described in Japanese Patent No. 2872619.) 4. A

| i qui d seasoni ng prepared by adding acetic acid at an anpunt
Inacompositionmainly containing sey sauce, driedbonito

(ara hon bushi, kare bushi), sugar, sweet sake (mirin), salt,
Monosodium L-glutamate and lactic acid for noodle soup, the soy

sauce fraction was substituted with the following seasonings.

1. The ligquid seasoning obtainable in accordance with the
invention (the liquid seasoning of Example 1 prepared at 35°C
for 96 hours; the same is true hereinbelow.)

2. Commercially available general soy sauce (koikuchi soy
sauce)

3. Deodorizedsoysauce {theonepreparedaccordingtothemethod
described in Japanese Patent No. 2872619.)

4. Aliquidseasoningpreparedbyaddingaceticacidatanamount
equal to the amount contained in commercially available general
soy sauce (koikuchi soy sauce) to the liquid seasoning of the

invention.

Using the individual seasonings, noodle soups were
prepared by mixing the individual seasonings at the following

ratios. Their sensory evaluation was done.
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equal to the anount contained in commercially avail able general soy sauce
(koi kuchi soy sauce) to the liquid seasoning of the invention. Using the

i ndi vi dual seasoni ngs, noodl e soups were prepared by m xi ng the individual
seasonings at the followwng ratios. Their sensory eval uation was done. 35
The concentrations of iba, nba, iaa and acetic acid contained in the

i ndi vi dual noodl e soups are shown in Table 4. The four types of the noodle
soups were eval uated by sensory panelists (n = 4) . Then, the taste and
flavor and snoke flavor of the noodl e soups were ranked in the decreasing

order. Then, the noodle soups were generally ranked hy the rank nethod. In
other words, fRE fGIKteidle WS aSsigied rkl"’a;:rm ht & apfe as&dorfd 2§t dde, 3
points; the third grade, 2 points; and the fourth grade | point. The

total ofcomieigsidnis ¥} o b tchiey ¥doal G&W@Ih%%“\ﬂ/ﬁsarﬂe‘ﬂ%1&5“‘@8?‘1&&# score.
The results are shown in Table 4. [Table 4] Table 4 iba (ppm)nba (ppmiaa
(ppm) Ac dthiec faaird t¢yppR) Génehal ngedie $¢uDS. PEre480abupbe it Y 29eB906%. 15905
poi nts 31.12.24. 356011 points 41.02. 04. 05908 points

panelists (n = 4). Then, the taste and flavor and smoke flavor
of the noodle soups were ranked in the decreasing order. Then,
the noodle soups were generally ranked by the rank method. 1In
other words, the first grade was assigned 4 points; the second
grade, 3 points; the third grade, 2 points; and the fourth grade,
1 point. The total of the points from the four panelists was

defined as general score. The results are shown in Table 4.

[Table 4}
Table 4
iba {ppm) nba (ppm) iaa (ppm) Acetic acid (ppm)} | General score
1 1.0 2.0 4.0 480 16 points
2 1.3 2.6 5.1 590 5 points
3 1.1 2.2 4.3 560 11 points
4 1.0 2.0 4.0 590 8 points

Consequently, the taste and smoke flavor of the ncodle
soup using the liquid seasoning of the invention instead of soy
sauce were most strongly felt. As the component masking the
taste and smoke flavor of noodle soup, additionally, it was found
that the influence of acetic acid was larger than those of the

iaa, iba and nba disclosed in the Japanese Patent No. 2862719.
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Consequently, the taste and snoke flavor of the noodle soup using the

| i qui d seasoning of the invention instead of soy sauce were nost strongly
felt. As the conponent masking the taste and snoke flavor of noodl e soup,
additionally, it was found that the influence of acetic acid was |arger
than those of the iaa, iba and nba disclosed in the Japanese Patent No.
2862719. 36 Thus, it is possibly indicated that the |iquid seasoning of the
| nvent i g, f1as ;an; eff et o, RERTLL (e active Ytilizatd on of, §he cflavor of
raw mat erl'al’s ‘becadse the I|qU|5 seasoni hg doés “not contai i aceti€ aci d.
37 daing aimill A's oni ng obt ai | e _by.al |l ow m cr oor isms wWith
o otern TG BEE R ARF Rt A Bt L= SRk bl T2 S LA Reng

veget abl e protein, characterized in that the hydrolysis ratio to am no

aci ds i SE5R0PINGRE, "EHET L RLSHRE GRS cOlDI L LHhCE SO Y §9651 PR per
gramof nitrogen or less;_ the n-butyl alcohol concentration is 0.25 ng per
gram of W% dyefdiriq %9t he i soanyl al cohol concentration is 0.5 ng per
gram of nitrogen or less; and the acetic acid concentration is 100 ng per
gramof nitrogen or less. [Claim2] A seasoning according to claim1l, where
the raw material containing vegetable protein is defatted soybean.
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[Claim3] A seasoning according to claim1l or 2, where the m croorgani sns
are filanmentous fungi which belong to the genus Aspergillus. [Claim4l A
seasoni ng according to claim3, where the mcroorganisns are Aspergillus
oryzae and/or Aspergillus sojae. [Claimb5] A process of producing a
seasoning conprising the follow ng steps: (1) a step of preparing solid
koji by inoculating mcroorganisns with protein hydrolysis potency in raw
materials containing vegetable pretgisps and (ii) a step of hydrolyzing the
protein by adding a solution to the resulting solid koji at an anmpunt

approxi mat i ng 193,53t goncegtighiia nobyihhbbing bhe hydrglygis of the

protein to 38 orn1unref|ned soy and t en Ternmenting the unre [ soy,

char act griasd gl 1RG4/ BRSL oL s added 3t 108 « 49,011

cell s per 'gram’of raw nma iral e ra teri al e step I') and at
the step ces act i acter|Hn1|s added .at 108 to

1011 calr¥ feFegradtor it inta-tis) B3 R haooRrer 88 BRacenie e
_seasonl n ﬁ % g}é r ol SIS I’%tl({): tomamono 1% % 5 65% or m)reh
|sobutyl Lo oGl B 8eﬁf &t F8h 18t 6. 2™gOpéf éréﬁl PEnPEr BYER of Fess an
n- butyl_alcohol concentration at Q.25 ng per gr am of nltrogen or less ; an
Isoany|1§p@&ﬁ§p alcohol concentration is 0.1 md per gram of flitrogen
or less; the n-butyl alcohol concentration is 0.25 mg per gram
of nitrogen or less; the isocamyl alcohol concentration is 0.5
mg per gramof nitrogen or less; and the aceticacid concentration
is 100 mg per gram of nitrogen or less.
[Claim 2] A seasoning according to claim 1}, where the
raw material containing vegetable protein is defatted soybean.
[Claim 3] A seasoning according £to claim 1 or 2, where
the microorganisms are filamentous fungi which belong to the
genus Aspergillus.
(Claim 4] A seasoning according to claim 3, where the
microorganisms are Aspergillus oryzae and/or Aspergillus sojae.
[Claim 5] Aprocess of producing a seasoning comprising
the following steps:
(i) a step of ©preparing scolid koii by inoculating
microorganisms with protein hydrolysis potency in rawmaterials
containing vegetable protein; and
(1i) a step of hydrolyzing the protein by adding a solution
to the resulting solid koji at an amount approximating to a salt

concentration not inhibiting the hydreclysis of the protein to
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concentration at 0.5 ng per gramof nitrogen or less; and an acetic acid
concentration at 10 O ng per gramof nitrogen or les s . [Caim6l A
process according to claim5, where the salt concentration in the
unrefined soy at the step (ii) is 5% by weight or less. [Caim71 A
process according to claim5 or 6, where the raw nmaterial containing
vegetable protein is defatted soybean. [Caim8l A process according to

claim7, M@&r@ ? lnggfggi %&@oyygsnggfogggaglegh%nggiwgkhgg in extruder to

a nltrogen on |nde procésy raccor di ng
t t wher e .t.he LS _carri ut at o to
4g'g?¥o?nﬁﬁra? eﬁhﬁe dﬂ%&' di afécha5ﬁ§c8%§t§5&8Fdﬁﬁg ?g gn?to%% of

| ai 5 ere the unreflned soy.at the ste ii) is pH 4 to 10.
(o e m 2 3 prelE B g taaang}azaﬁélafl EPaiRe Bt g - hehin dt or | zed
in that the nltrog n of a volune 2 - to 10 fold the volunme of the

headspacE? s tHe Far ABAL &t i e 5hP i(d 1) pul deBeEBS EREY heidsiFdde &5dve t he

unrefined soy and then the tank is seaed at the step (ii). [Caim121 A
process 2REbPEHI MY 1D eddsdats,l Ghépelfhe caldl urke ofd I odgam ries imed o 8

fold the volume of the headspace
soy to the unrefined soy and

that the seasoning is at a hydrolysis ratio to amino acids at
65% or more; an isobutyl alcohol concentration at 0.1 mg per
gram of nitrogen or less; an n-butyl alcohol concentration at
0.25 mg per gram of nitrogen or 1less; an isocamyl alcochol
concentration at 0.5 mg per gram of nitrogen or less; and an
acetic acid concentration at 100 mg per gram of nitrogen or less.

[Claim 6] A process according toclaim5, where the salt
concentration in the unrefined soy at the step (ii) is 5% by
weight or less.

{Claim 7] A process according to claim 5 or 6, where
the raw material containing vegetable protein is defatted
soybean.

[Claim 8] A process acéording to claim 7, where the
defatted soybeanismodified and swelled inextrudertoanitrogen
solution index (NSI) of 8 to 20.

[Claim 9] 34 process according to any one of claims 5
to 8, where the step (ii) is carried out at 5 to 45°% for 40
to 144 hours.

[Claim 10] A process according to any one of claims 5
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of the tank. [Claim 13] A process according to any one of claims 5 to 12,
where the mcroorganisns with protein hydrolysis potency are filanentous
fungi which belong to the genus Aspergillus. (Caim14) A process according
to claim13, where the mcroorganisns wth protein hydrolysis potency are
Aspergillus oryzae and/or Aspergillus sojae. [Claim 151 A process
according to any one of clains 5 to 14, where the lactic acid bacteriumis
Lact ocoadls,| @Glir® th4Ounrefined soy at the step (ii) is pH 4 to 10.
[Claim 11] A process according to any one of claims 5
to 10, characterized in that the nitrogen of a volume 2- to 10
fold the volume ¢of the headspace of the fermentation tank is
purged to the headspace above the unrefined soy and then the
tank is sealed at the step (ii).
fClaim 12] A process according to claim 11, where the
volume of nitrogen is 5- to 8 fold the volume of the headspace
of the tank.
fClaim 13] A process according to any one of claims 5
to 12, where the microorganisms with protein hydrolysis potency
are filamentous fungi which belong to the genus Aspergillus.
[{Claim 14] A process according to claim 13, where the
microorganisms with protein hydrolysis potency are Aspergillus
oryzae and/or Aspergillus sojae.

[Claim 15} A process according to any one of claims 5§

to 14, where the lactic acid bacterium is Lactococcus lactis.
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