SEASONI NG AND THE PROCESS OF PRODUCING I T [Technical Field] The present
invention relates to an amno acid conposition, nore specifically to an
am no acid conposition obtainable by hydrolyzing protei naceous koji
contai ni ng soybean protein as the main raw material to rel ease 65% or nore
of am no acids contained in the protein, as well as a process O producing
the conposition. [Background Art] Seasoning materials containing am no
acids such as glutamc acid and peptides have been used so far to give

umani  and body tmomﬁésmbfmdp&beﬁggtég%nﬁa@@llﬁSeasoni ngs such as
noodl e soups, dips and seasoning |liquids for pickles. Anong these
materials, proteins of vegetables such as soybean and proteins of animals
such as GeW.nRQkk 12Rq Ghijcken have been used commonly after they pass

t hrough acidic or enzymatic hydrolysis. Particularly, hydrolyzed vegetable
proteins (HVP) obtainable by acid hydrolysis of vegetable proteins as well
as soy sauce as one of traditional Japanese fernentation seasoni ngs are

representative,,, Because HVP is.. currentl roduced by  hydrolysjs, of 1.
pr ot ei n- abundant S&rears ?ﬁFTﬁ%ﬁ%ng?Eggﬁ%ﬁQﬁ@b9%€§ﬁ QWngﬁ&H%%hloric

acid at high tenBeratu5§, al nost 100% of , t he Lo )
: 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
ot

contained in the protein, as well as a process of producing the

composition.

[Background Art}

Seasoning materials containing amino acids such as

. 9lutamic acid and peptides have been used so far to give umami
and bbdy to processed foéélproduéts and various seasonings such
as noodle soups, dips and seasoning liquids for pickles. Among
these materials, proteins of vegetébles such as soybean and
proteins of animals such as cow, pork and chickén.have been used
commonlyaftertheypassthroughacidicorenzymatichydrolyéis.
Partiéularly, hydrolyzed vegetable proteins (HVP) obtainable
by acid hydrolysis of vegefable pfoteins as well as soy sauce
as one of traditional Japanese fermentation seasonings are

representative.

Because HVF 1is currently produced by hydrolysis of
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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 flavors and taste
are generated via chemcal reactions fromsugars, am no acids, organic
acids and lipids. It has been known that sotol one as a flavor conponent
and fornpeotadind adRddhayukeRie@18Cia@ dap claast afddl SQMANEN S, A6 dened at ed.
Meanwhi | e, soy sauce is produced by the following traditional process.

First, thearawnmeteti alcidefat t RdgBOXREPR ralth St eaEfh s W §{ Po¥hicgh @ al nost
equal volunme of frizzled and ?It wheat is thenm xed. Spores of koj i

mol d ar epEB@@thOLC}iﬂlaéﬁfjarb rh);ti%lr)ezséﬁ tely n&n{ﬂ&“a‘érl%sf OrTKQQCEfQEQd%é on. The

resulting koji is mxed with an aqueous salt solution to pr epaf e unrefined

SOy, Wi ¢BshS hRENnYREIPPS £8. PlafOB. {REA Pn k0D, £OET Ofh A tlﬁgaest,?%g;gpgre

soy sauce. I'S ascri am no acl ds |
Because t rot.eins .is h dro ze res soy
sauce |59§1%l gc{/)\lg}ﬁncgog (')ﬂeﬁ%ssgjloks1 B b S @8 1 8ar t %E rFf} g’l

d th HVP... Th h h; a poor taste tlter
Fur Cher 2Lt he AR TR 65 Eé&ﬁetﬁ’aéggﬁ Bhe Ah0 AGhEH| A0S BAGHse soy

sauce gener9£§§ vari ous .al cohols, esters and organi ¢ acjds such 2 as

acetic atth Br§PERA LAEH IO o 2P8aAs thaT PAAT & HA DY Huchsgical

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 is produced by the following
traditional process. First, the raw material defatted soybean
is steamed, with which an almost egual volume of frizzled and
spiitwheatisthenmixed. Sporesofkojimoldaretheninoculated
in the resulting mixture for koji production. The resulting
koji is mixed with an aqueous salt solution to prepare unrefined

'sdy. 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 resultinghsoy sauce has unigue 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 food products and 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 |arge volune of HVP or soy sauce

i s used. afensequendiy., daept®Rhen c Ol 6 fSULt B§na LNEIJLPEE @fr iwgan and
body at desirable intensities. Because salt contained in sone processed

f oods atﬁgc§§iﬁ@ef@hy§i@QIgh?gggabrpﬁgpg(ties of the processed food
products and the taste thereof, the anount of HVP or soy 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 cakesashioh poabghbed, Givsh ast e nlokl-5abe shaRe (Cloge:

"kamaboko"' i n Japanese IS suppresse ar ge anoun salt is

added th A efore rge arpount  of P or.  soy. sauce cannot be
Seg. ' "GBELLes eI A By B d AIG ATRYNarln (17 sFashW T HETLEANY O | o

tent of It i f bl h f.und t al [ terial f
givi ng uthEE afdTBEAYR TV ERB b7 S6yPUelad Har hoabd P RY 3 Mge dmount of

salt 3 but still having upam and bod an_be produced, the concentration
un{quefhavorto arpghsprocessééézodpro%uctsandseason?ngs.

Because HVP and soy sauce are in liquid 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 problen
qccurs 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., "kamaboko™ in Japanese)
is suppressed when a large amount of salt is added thereto.
Therefore, a large amount of HVP or s¢oy sauce cannot be added.
lAccordingly. 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
the use of such HVP or soy sauce by food nmanufacturers 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-retducediSdyhashugepans aanb b aplan v £6d i Se Pr 0HYGeG dBh desEldd ng t he
soy sauce produced by authentic brewery. However, the umami and body of
soy saucefasalel ta@sbéaddi €ONd @) NESlp + Hp BOYE SBHCEs b StHAAULRd ddn v the

sal t-reduced soy sauce, disadvantageously. Thus, even such soy sauce

cannot neebqhbgcphiredie 488G HEdh aRPVE: sBEGAURE HPE Do bR rand SQY Sadice have
strong unique flavor in addition to the problem’of HVP and soy sauce due

to the saht nhd PE5BER AS: JRFGHI @@9:%ocvsast'\{ﬁnmdaﬁ%é@y%%nmswge d at a

| arge amount in foods and seasoni ngs di sadvant ageously ‘danage | avor

bal ance (g éh@iéx?%f.%gf%ersosceeds%é)é;t 020:‘9%%00'[ ceyldan%e%se% ion s. Because

HVP and soy sauce nas I"avor o food material’s an §5§%oning
mat eri al in_particular, conmplex . food flavor desired onsuners, is

| ost, soﬁ?%éé'fsgh{é“rlggﬁfﬁlﬁ sSrlgcelssse%m}so%%epq’%]d{Jc?%t aﬁgxggast:(?ni@??é)

di sadvant ageously have _nonot opous, fl avor, for exanple only the flavor of
soy saucper'%g‘il%és’ SHHEHESE S NbO & SRS 5 UheF o’fnt'ﬁg‘gen I &Mie£2MESdl e soup
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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
soy sauce as well as salt contained in soy sauce is reduced in
tﬁesalt—reducedsoysauce,disadvantageously. Thus, even such

soy sauce cannot meet the object described above.

Because both HVP aand scoy sauce have strong unique 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 éroducts 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



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) nask 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

f undament alp rsgesond 1y wEkehigatog gt ¥eRgt hash Lo CRIIYd S G waBRNL yandoRody. |f
such seasoning with Iless flavor is obtained, HVP and soy sauce can be

parti al | yrié xedniandanaeshy waareHVPsf Laawmm@m%%esagc:@f fbgvosuakre needed.
Addi tionally, an appropriate amount of flavor not nmasking the flavor of

ot her fongh @G @l Ss%'ﬁ‘i![t%qa§@l?bﬂgl mRigL) al . E@Pyp%lcgih\ﬁqn’(nﬁgﬁ’rgmﬁ' ately.
As soy sauce with less flavor, so far, deodorized soy sauce W't ess

ar oma. Coymanant sapéomy SAUGE ,SUSH (3% 'fqaavqubaofaryﬂe s@ﬁ @fpﬁee&{l dgvel oped,

which is prepared by purging nitrogen gas Into soy gaut atent reference

o of e &, SO0 Sy hgﬁea' 2OaRSdY (WG PRE 1L SPek 2LpLeRRc P

hydrol yzing solid I'n absencé “of enperature’for a

short pe 'Oddv of, 1] rre pat ene%ergﬁe ce 2%%5 descrl bed above, the

anta eou . .
f undanen seaso such as unmam and body is

deS|rany 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. If 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
jaa has been developed, which is prepared by purging nitrogen
gas into soy sauce (patent reference l}or a type of soy sauce
has also been developed, which is prepared by hydrolyzing solid
koji in the absence of salt at high temperature for a short period

~of time {patent reference 2).

As 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 forms 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-MCPD generated in the course of the acid

hydr ol ysi;évihastaisrm sashngs yumeeh areyblodyedls dexs ibtrlope,a fondexanphke, there
is a provision of the upper limt in the statute. Regulations over 3-MCPD
are increassogiygsigtietiorl vdedi nabkynteat bhesari dindywdrial ys stpeagess but
the sane traditional solid koji process as for soy sauce should be

sel ectedf f@voa cphpeass tof PFrofluaend addywianest ala sseasond AgqeBLehbals, which
may be developed in future. Those descri bed above can be summari zed as

fol | ows. afno tdte ddindagendalp SRASONING JTBLAT hak Fh Vi UEITraRd Redy, a
fundanent al seasoni ng naterlal gi ving umam and body as produced by the

traditi ogl 36! 1444 lkhAROGRSS inSs (P, wha G OE8ipiel LoRYAbRsal L but

is at a content of amino acids per nitrogen as high as that o and

does noty #601A 1254480 £ 24PHen SVPYNANIAY AS LIS TEHIdutap 1iaLng the

content of am no aC|ds in ctlo of SOy "sauce id koji
process,lgiggfggﬂg% the production process, namely acid hydrolysis.

However, 3-MCPD generated in the course of the acid hydrolysis
has increasingly been regulated. In Europe, 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 in



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 m xture of koji and yeast in
t he absenke pofodaltticat o2 4oy 2oCcesbplthe doscl asgd ppatept, 4 efecenge 4).
Because yeast is used in the process, however, the resulting soy sauce

essenti abt %k CiONh@idRs 1 kA¥0s; ERMRPNGRL §¢ Furd Bera deshnd gal abpbabpryi on is
di scl osed for producing soy sauce and seasoni ngs by using a koji species

Wi th endopepi t dage randeeXONUghease paclleist 8% 2od 0L dt QF Wi f LRags that of
the wild Aspergillus oryzae strain Fpatent reference 5). However,

di sadvani agaousl Y. rdie & eSHliti PR PEPGHELS £ A ks %\alstt'e-p!vg%?%/gi%liﬁg

aprocess is disclosed for preparing fernente protein koji

pr ot ei n-cont ag pi @QEHEE‘EE{iakﬁj?g‘r%gt%afr W%{ﬁ%@ﬁ%%ﬂ%%wg E8%0 10 1or

fermented protein kojI at a erature _ and
aram of TermenfCii SR Ba ) AR TRt cate, EPERB P PBOYof RBRTed 7
'prOtei“éﬁﬁéaf§§9§a9£,t9§s9¥958kX§2%u%H%9e &%%E%Q%nQ%H%EeQSGprocess
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.

Fufther,technicalinformationisdisclosedforproducing
soy' sauce and seasonings by using 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, theresultingproductscontain

salt.

Meanwvhile, a process isdisclosedforpreparingfermented
protein koji from protein-containing mate}ials and
carbohydrates and hydrolyzing the fermented protein koji at a
temperature of 15° to 60° and pH 4.5 to 10 for & 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 hydrolysis.

Ther ef orproaginokagi dst 4 ¢d ansath dWidd Ityid s Rdrgd Y$la edrte rRdfetrieqdlear | y
assim | ated, disadvantageously, so that the recovery of amno acids is

reduced. ¢ Her ebBcadspr Q@S iy r AVAUCT 1Y kBRI aBY e®leN® & ay6 1AL gET aloy after
lactic acid fernentation is known for producing fernented seasoning

(patent gehpELRERrd) inkeaQedi N FQskN& T PRESYr o WIWCYET unliQlsli rlaD 1@ xed
Wi th aqueous salt solutions. [Patent reference 1] Japanese Patent No.

e T S S R i SRS S e G A S K
[ Pat ent {fagﬁfggghEyté%rding 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 agueous 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]

USP 5,888,561

[Patent reference 5]



USP 6, 090, 607 [Patent reference 6] USP 5, 965, 178 [Patent reference
7] Japanese Patent No. 3 027352 [Disclosure of the Invention] [Problens
that the Invention is to Solve] Disclosed is a seasoning obtai nabl e by
hydrol yzi ng vegetable protein by the sanme solid koj i process as for soy
sauce, which is at.the zero content of salt or at a | ow content of salt
and whi cHSPstal?8.k%yh hydrolysis ratio to am no acids and scarcely
contains strong flavor conponents, as well as a process of producing the
same. [ NBamsntoreSereinng tthe Probl ens] So as to overcone the problens, the
i nventors have nmade investigations . Consequently, the inventors have
found th&@sP &cébbcldgid in addition to aroma conponents conprising isobutyl
al cohol, n-butyl al cohol and isoamnyl alcohol contained in soy sauce nasks
the tast¢ramentl| agyderehcot Rgr seasonings and food materials and that an
excel | ent seasoni ng can be obtainable by reducing the contents thereof.
Then, thegapaveptopstéavyenosugoassisyl |y obtained a seasoning with reduced
anounts of the aroma conponents with no addition of salt, by allow ng an

-9 [D{ipsclosure of the Invention]

[Problems that the Invention is to Solwve]

Disclosed is a seasoning

obtainable by hydrolyz ing vegetable protein by the same solid

koji process as for soy sauce, wvhich is at.the zero content of

saltor at a low content of salt and whichisat ahigh hydrolysis
ratio to amino acids and scarcely contains strong flavor
components, as well as a process of producing the same.

A[Mean,s for Solwving the Problens]

So as to overcome the problems, the inventors have made
investigations. Consequently, the inventors have found that
~acetic acid ir_l addition to aromacomponents comp"rising isobutyl
alcohol, n—bn.tyl alcohol an:d isoamyl alcohol contained in soy
sauce masks the taste and flavor of other seasoqings and food
materials and that an excellent seasoning can be‘obtainable by
reducing th:e contents thereof. Then, the inventors have
: successful}y obfained a seasoning with reduced amounts of the

aroma components with no addition of salt, by allowing an

9



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. 1In one
aspect, there is provided A seasoning (1) obtainable by allowing y ow ng

m croorgani sns with a protein hydrolysis potency to interact with raw
materials containing vegetable protein, characterized in that the
hydrol ysi sppavpgiabearmonon aoifds 1acG5% ot igs£cr ¢ henh 3PUKYlsr akcoboh
concentration is 0.1 ng per gramof nitrogen or less; the n-butyl alcohol
concentrathen kejD. Zraupdieiongr amedd nidd 038R Rb6;iesSpyatdeysseanyt.gl cohol
concentration is 0.5 ng per gram of nitrogen or fess; and the acetic acid
concentraliepnestdO0onTUiPethdr pRbAlcibhoden 8% ls§%%e .EXanpl e embodi ment s
provi de (2) A seasoning described in (1), where the raw materi al

containi ng veges pbd erivotey n i ke dehakhedosoybean. L3} ohsseasoning descr i bed
in (1) or (2), where the mcroorganisns are filanmentous fungi which bel ong
to the genus Aspergillus. (4) A seasoning described in (3) , where the

- m croorgani sns LTAredAgsaregit /| Usheorey Zae mnuivistedspergi | | as soj ae. (5)

Apr ocessofy ypr ogUGIeng: ;3 i%"ga%%’ﬂia'l% AP rﬂf iariq otwqef; gf %li lcg\é)\liorzlc anisms with
a protein hydrolysis potency to interact with raw materials
containing vegetable protein, characterized in that the
hydrolysiEM;AEio to amino acids is 65% or more; the isobutyl
alcohol chcentration is 0.1 mg per gram of nitrogen or less;
then—butylalcoholconCentrationis0-25mgpergram<)fnitrogen
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 nitrogenm or less.
- Example embodiments provide

{2) A seasoning described in (1), where the raw material
containing vegetable protein is defatted soybean.

(3) A seasﬁning described in (1) or {2}, where the
microoggqusms are filamentous fungi which belong to the genus
Aspergillus. -

{4) A seasoning described in (5), where the microorganisms

.are.Aspergillus oryzae and/or Aspergillus sojae.

(5) Aprocgssofprqducingaseasoningcomprisingthefollowing
steps:
{i) a step of preparing solid koji by inoculating

microorganisms with protein hydrolysis potency in ravw materials

10




.steps : (i) a step of preparing solid koji by inoculating mcroorgani sns
with protein hydrolysis potency in raw materials 10 {!3 containing
vegetabl e protein; and (ii) a step of hydrolyzing the protein by adding a
solution to the resulting solid koji at an anpunt approximating to a salt
concentration not inhibiting the hydrolysis of the protein to form
unrefined soy and fernenting the unrefined soy, characterized in that

| actic acbdtbasieyi acgreadddegrateld tad 1011 cells per gramof raw
material to the raw materials at the step (i) and at the step (ii), if

necessaryiilacidistegiéf Dagd£6i vz i af e 1pddedh @linl 8 takdhlacebhs Rgh, 9ram of
unrefined soy to the wunrefined soy and that the seasoning is at a

hydrol yst6 vnat kesh@c 2o BLd 4% 5ata t G2% Abu P & p Ak iUyt o2l cahql
concentration at 0.1 ng per gramof nitrogen or |less; an™n-butyl al cohol

concentr@gh &8 fat oA o0 Y i&qitﬁrlﬁq{'fgmth%i h 898@;{9?3' gfsbglneggarirﬁn%%a:‘;qultoal cohol

concentration at 0.5 ng per gram of nitrogen o SS; acetic acid

Concentrﬁ%fﬁwhég?égﬁe@gsgﬁéag&a 9$ep££§§g€9eoﬁn%§§?%%dﬁ%%%A Process

described in ( ere salt concéntrati on _ fined soy at the
\?\}]Sr’)e(”}éeh%’%{lvg%% %?%I\g:i%htth%rt Ilgggic a(gidpl\)apcrtoecrefasar%sgrd!iggdail:nlo(';s)toor (6) ’
10" cells per gram of raw material to the rav 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; amn isobutyl alcohol concentration at 0.1 mng per
gram of nitrogen or less; én n-butyl alcohol concentration at
0.25 mg per gram of nitrogen or less; an ispamyl alcohol
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.
{6) A process described in {5), where the salt concentration
in the unrefined soy at the step (ii) 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
ismodified and swelled in extruder toanitrogen 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.
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cont ai ning vegetable protein is defatted soybean. (8) A process descri bed
in (7), where the defatted soybean is nodified 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 45C for 40
to 144 hours. 11 (10) A process described in any one of (5) to (9) , where
t he unrefiped so%/ at the step (ii) is pH4 to 10. (11) A process descri bed
in anyone o 1@5) P ADYss detsaradedr izesnyidnd hat (Ghe, pi {gpgewrh of vol une
2- to 10 fold the volunme of the headspace of the fernentation ?%en%hies

purged to tRBTAbhdePasey aboue térepunriahi nad 50y ggdlbhen the tank is
sealed at the step (ii). (12) A process described in (11) , where the

vol une of nfitbgenpréoessdbstribédan 45 55 f e yol unme of the
headspace of the tank. (13) A pr ocessn%deg%%?b({e%d él)én?%c 8%8%“(’5)”@6_ (12)

, Where thein tilgrtodmganiis¥sqwht §z pg oL &j ydrol ysi s pQtency are fil amentous
fungi which belong to the genus Aspergi‘F‘T%s?i ?ﬁ%)sloAfB(rigcé& Jedd@miebed in

(13), wher & Hehiee ad €5 00¢ GRS Be M ot ei.n, hydrol ysis potency are
Aspergillus oryzae and/or Asper g‘% %Q{%%Fﬁg?‘ 1By reehiaddses hgaderabed in
any one of abbyet ohé Mhve ML EPCng then the tank is sealed at the step
(ii).
{12) A process described in (11), where the volume of nitrogen

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

of the tank.

{13) & Process described in any one of (5) to (12), where the
microorganisms with protein hydrolysis bPotency are filamentous
fungi which belong te the genus Aspergillus.

{14) Aprocessdescribedin{13),wherethemicroorganismswith

prote?n hydrolysis botency 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.

In another aspect of the present inQentioﬁ, ther.ej is pnzovided a procéss of
~ producing a seasoning comprising the following steps: (i) a step of preparing solid
_ koji by inoculating microorgaﬁisms with protein hydrolysis potency in raw materiais -
-containing defatted soybean: and (i) a step of hydrolyzing the protein by adding a
~ solution to the resulting solid koji at an amount approximating to a sait concentration
. of 5% by weight or less to form unrefined soy and thén fermenting the unrefined soy
having a pH of 4 to 10 at 5 to 45°C for 40 to 144 hours, characterized in that a lactic

-acid bacterium is added at 10° to 10" cells per gram of raw material fo the raw

12



| actic acid bacteriumis Lactococcus lactis. In another aspect of the
present invention, there is provided a process of producing a seasoning
conprising the followng steps: (i) a step of preparing solid Kkoji by

i nocul ating m cr.oorgani snms with protein hydrolysis potency in raw nmaterials
contai ning defatted soybean; and (ii) a step of hydrolyzing the protein by
adding a solution to the resulting solid koji at. an anmount approxi mating
to a salt cowteials at thenstepf(i) 396 lay theestght(ii)oif feesssatyp af lactiv anid bacterddn s0y and
then fernenting the unrefined soy having a pHof 4 to 10 at 5 to 45C for
40 to 144 hedded atHrtadOE celieperignan ohunrafihetsdydo tacintefrmdtsey antthat taelded at
108 to 101 cells per gramof raw material to the raw 12 materials at the
step (i) andeagonirgeis st aghydialysis rafio teearaine sacids ah 66%ceri rooracarisbladylealcanl i s
added at 108 to 10" cells per gramof unrefined soy to the unrefined soy
and that theoncsaligten al.i1 sxgner grany df nitrggersonless; en ndutyrblsohal cottenibtiGb % or
nore; an isobutyl alcohol concentration at 0.1 ng per gram of nitrogen or
| ess; an n- bU@yP rag pehglancoimitegenatriless; aofisd@ndbaleghg eonapnaticof atrf.6 mugen or
| ess; an isoanyl al cohol concentration at 0.5 ng per gram of nitrogen or

| ess; and aherag@ran @f nilcogencsirsshandaan asetiatacitd@neentpation gt 400 of pengtanogen or

| ess. [Advantages of the Invention] In accordance with the invention, a
seasoni ng chitfogen oplestiuced, which is at the zero content of salt or at a
Iom1content-(£f salt and which is at a high hydrolysis ratio to amno -
acids, and AR 3MHTEFeT sHbUtRA ZavesHdionn-butyl al cohol, isoanyl al cohol

and acetic acid are reduced. 12a

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, iscamyl alcohol

and acetic acid are reduced.

12a



[ Best Mbde for Carrying out the Invention] The invention is now descri bed
in detail hereinbelow The seasoning of the invention is a seasoning
obt ai nable by allow ng mcroorganisns with protein hydrolysis potency to
interact with raw materials containing vegetable protein, characterized in
that the hydrolysis ratio to amno acids is 65%or nore; the isobutyl

al cohol concentration is 0.1 ng per gramof nitrogen or |ess; the n-butyl
al cohol cpagenkié@d i Par | Gar Py 20q "Bu PEEL O BN Of £ DbA T Ogen or Iess t he i soanyl
al cohol concentration is 0.5 ng per gramof nitrogen or less; and the
acetic acid concentration is 100 ng per gram of nitrogen or Iess. The
hydrolysis ratio to amno acids is preferably 80%or nore, nore preferably

B5% or more. Thfe AUV o S0Pk PONCENIIALI P L. BT oL £ BDLY. 508 Ty per

gramof nitrogen or less, nore pre era g per gram of nitfiogen or
less. Thap: bydylo, 8l polpl. ngggg%;etérgglssapgg&sgg%gfob% g, et gam of

n|trogen ess re pre gy per gram rogen ofY| ess.

The |soa concentration pref er.a ram

it r oger oo TS RheFeoEres Lk §16ﬁ3pr¥§tﬁérn ﬁyaqﬁ S B Phess. The
acetic apld concentratlon is preferably gramof nitro en or

| ess, norE Gratleribiy 30V % rtﬁ%ﬁ1SPnﬁFﬁPbﬁénv%ﬂeq%£$F B3°§RcPanpunt of

nltrogen can be anauyzed for exangle b{ t he ] . ) .
characterized in that the hydrolysis ratio to amino acids is

£5% or more; the isobutyl alcochol concentration is 0.1 mg per
gram of nitrogen or less; the n-butyl alcohel concentration is
0.25 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 gramof nitrogen or less.

The hydrolysis ratio to amino acids is preferably 80% or
more, more preferably 85% or more. The isocobutyl alcohol
concentration is preferably 0.08 mg per gramof nitrogen or less,
more preferably .06 mgpergramof nitrogenor 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 isocamyl alcohol concentration is preferably 0.4 mg per gram
of nitrogen or less, more preferably 0.3 mng per gram of nitrogen
or l_ess. The acetic acid concentration is preferably 60 mg per
gramofnitrogenorless, morepreferably 30 mgper gram of nitrogen

‘or less.

13




Kj el dahl nethod. Additionally, the amount of am no acid, the anount of
acetic acid, and the anount of aroma conponents can be anal yzed by am no
acid anal yzers, organic acid analyzers and gas chromatography, in this
order. In accordance with the invention, the term"hydrolysis ratio to
am no acids" neans the ratio of free amno acids to the total anmount of
am no acids contained in the hydrolyzed solution. The raw materials

cont ai ni ng vegehahlm yIrtobei mi COEPEh SEan dRYa KAV N8 Edrak xe@PLai By Nthe

veget abl e protein appropriate for foods, which can be hydrol yzed

ef fi ci enklg18ahanh&onArl d9 de it o 4 CTPONGRNERHEaW &b Hf P &4t Sy drgleyzi ng
potency. The raw materials conprise for exanple cereals and beans.

Speci fi cahb¥nt §h&dAW dMRLAd,2la% & QRN hRGuSLYPEH Y o PR ddnp Al s dfhat ted
soybean. I n accordance with the invention, the raw materials are conposed
of one kj i I i re. The. .t I i

parti cul g??ayl%lr%fe;ﬂr g%)ﬁ;ﬁ cilg g%ﬁ@dgggggé%? F%ﬁgangg:f af ? g\éyidg%fy}gée‘%aﬁé ria’él?
m xed w a ' a n t flour and the like. The
n1croorg%nfsﬁ%?§ﬁ§%%ﬁ%ﬁ%ghnﬁgd%%?%s$28§5tency are preferably

m croor gani sns, which can hydrol yze vegetable 14 protein to a 65% or nore
hydrolysis ratio to amno acids and are appropriate for food production

and which can additionally | . . .
In accordance with the invention, the term Yhydrolysis

be

ratio to amino acids”" means the ratio of free amino 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 be hydrolyzed efficiently to amino acids with
microorganisms with protein hydrolyzing potency. The raw
materialscomprise forexamplecerealsandbeans. 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
defattedsoybeanmayben&xeéwithanappropriateamountofwheat

flour and the like.

The microorganisms with protein hydrolysis potency are

preferably microorganisms, which can hydrolyze vegetable

14




extracellularly secrete protein hydrolyzing enzynes such as protease and
pepti dase. Such m croorgani sns conprise for exanple m croorganisns of
genera Aspergillus, Rhizopus, Micor andMonascus. Anmong them the genus
Aspergillus is preferable. Specifically, for exanple, A oryzae, A soOjae,
A. awanori, A nidulans and A. niger are preferable. Anong these

m croorgani sns, A. oryzae and A sojae are particularly preferable.

Because phetseasonide Pf dhend iy eitd N yasi desaridad aRAwe akcs dat aadb5% or
nore hydrolysis ratio to amno acids, the seasoning has a larger taste

titer ofaagidip @ @B r idda Y ok S 8na MHIERIANALLY i tiBRa11y
concentrations of isobutyl alcohol, n-butyl alcohol and isoanyl alcohol as

the ar ongy coRpONER or £f S0Yx SAUCEro B en! PYRLLD2TAEN0RE kRS SBY cRAUGE Of the

related art. Due to ower concentration of acétic acid therein, stil

additio e a i f_ thes] nyent.i .NQt te and
flavor gﬁ{%gﬁ%%gsgggoﬁgﬁgg%g%f'foo%bﬁgtgffgﬁfq %%1§%§eggaﬁﬁ%£§eak§§body,
conpar ed mﬁthls%y sauce of. the %elated rt_and. %he % adori zed, soy sauce
with ar o™ Conpdnént’s "PERICES By 7 EF Bt Bt bt b l(zfgblasneggcé§tent No.
2862719). % cause the seasoning is at the zero content of salt or at a | ow
cont ent SRREPEAFCHAGI  MERAS NP em n e R AGPPERI L1 4F et YESLAFBPESods 15

i n which the,gnnunt of salt used should be limted. If necessary,
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 hydrolysisratio to amino acids, the seasoning
has a larger taste titer of amino acides 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 lower concentration of acetic acid therein, still
additionally, the seasoning of the invention does not mask the
tas‘te and flavor of other seasonings and foodmaterials but gives
umami and body, compared with soy sauce of the related art and
the deodorized soy sauce with aroma components reduced by
nitrogen gas purging (Japanese Patent No. 2862719). Because
the seasoning is at the zero content of salt or at a low content

thereof, additionally, theseasoningispreferablyused for foods

15



further, an appropriate amount 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 producing the seasoning of the
invention is now described bel ow. The seasoning of the invention can be
produced by the following steps. (i) A step of preparing koji by

i noculating mcroorganisns Wwth protein hydrolysis potency in raw

mat er i al $n edritcai i gnovegetiadd Br psetainb Db b 1pHaRAKAt | PAnSteRkarl,i) A
step of hydrolyzing the protein, by adding a solution to the resulting

koj i at faren®HNtanaPPsOXbARELBG i 8§8lda1 CORCEIM LALLMk aisBRiiRIgt i ng the
hydrol ysis of the protein, to formunrefined soy and then fernenting the

unr ef i neglf Sowe tithveitdical %ze at #8080¥DERY POt €ife (3 50 458f8M teQ £Q13S
fermentation step). First, the koji preparation step I's now descri bed.

The 1w 4 &6k 6l £t £t &) Nl Nge Y2084 AbL P PR PLEL RogOTPr I se any raw mater al

cont ai ni ng vegetabl e protein appropriate oods, which can be
hydrol yzed efficiently to amno acids with mnmicroorganisms with protein
hydrol ysis potency. The raw materials conprise for exanple cereals and

beans. Specifigally, the raw.material conprises saybean, particularly
def att ed soyggghP¥Pﬁ%§gc8rd%ﬁ%guﬁf?ﬁ ?%% i ?ﬂ*?ﬁn°f¥ﬁ§eréﬂpﬁﬁféPPals
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 {also 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
microﬁrganisms with protein hydrolysis potency. The raw

materialscompriseforexamplecerealsandbeans. Specifically,

16




are conposed of one kind or a mxture of two kinds or nore. The raw
material is particularly preferably defatted soybean, but the defatted
soybean may be mi xed with an appropriate anmount of wheat flour. Further,
the defatted soybean is preferably nodified and swelled under heating and
is subsequently dried to dry puffed bean. In such manner, the

m croorganisns with protein hydrolysis potency can nore readily perneate
into thethasirde mftquiffiedcsaybeans Wi die yatefcepat ept d@ft atthear aw
materials can nore readily be adjusted to 35 to 45% which is suitable
for the gopwéin of HDjaic ciRladn cRUKLRAr tha |@¥ &f APUNML Ofr @ atle@gbing aci d
bacterium can be inocul ated. The nodification and swelling under heating

i s prefesablobrfdddd s Uie %A n@ BEtL QISR urS0h Bld N kk RE8X0 £ NRPe OF 18t 0 20.
The microorganisns with protein hydrolysis potency are 1noculated in such

raw et e alxt % 95611 Bedc 2baYEr 10, PLEDALELy Kl ¢ dd as%%r%]q]ncsgwth the

i nvention, any of solid koji iquird e appllca ol id koji
i nduces edégaﬂq_s r f tepn h | g n

generate % nlcrﬁgigg%ﬁg suclaﬁg‘gﬁoﬁeaéeagﬁg ng% asg €¥

i ndi cat es, sodiq”501| i nvol ves a higher hydrolysis ratio 17 of anlno
aci ds. sol i 0j1 is preferable. In accordance with the invention,

the lactic acid bacterium

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 out to a nitrogen

solution index (NSC} of 8 to 20.

The microorganisms with protein hydrolysis potency are
inoculated in such raw materials as described above, to prepare
koji. 1In accordance with the invention, any of solid koji and
liquid ko0ji may be applicable. So0lid 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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is added at 108 to 10" cells per gramof raw material to the raw material,

at least at the koji preparation step of the koji preparation step and the
fermentation step. As described below, in accordance with the invention,
the hydrolysis of solid koji is done at a salt anmount approximating to a

salt concentration not inhibiting the hydrolysis with koji nolds, for
exanple at a salt concentration of 5% by weight or less. The term"at a
salt anpobt aapps oxe hdd | NIHWG ,a Sl 1d COOTEN & addefei1d Nhibiting the
hydrol ysi s* neans the anobunt corresponding to a salt concentration
substantially not inhibiting the hydrolysis or a salt concentration | ow
enough to cause the inhibition of the hydrolysis when it eventually

happens to 9'V?nﬂ@c@@ﬁ@ﬂ@e%@t%hﬁua@QV@HE@gﬁstﬂE1%@%1kﬁ¥@fabggter1um
Specifically, the hydrolysis is not i nhi bited at a hydrolysis ratio to

am no aCiQSa@&e@%/eOf TBr g1 Preherabl v 80%01, o reFat eg@g r72he (Br gher ably

85% or nore. In the kO]I or soy sauce i'nt art, m croorgani sns

of 106 Load A Saldie RET Aramaal kel o 51 G308 3% LBe, o405, 0 sdekol

(neanlng Ohe ‘of ko i" preparation ste prépared for
conpl eti.on When su h ko i m xed solu at al t
coggentnﬁg%fra¥¥955 SHI|Qﬁf%f§fﬁfgta&é8&ﬁ;ﬁ&|séﬁee ﬁéhﬁ§%%ggyticularly
when onI defatted a |s used as the raw materjal,_th cont ent
after §f§£ﬁ|ﬁ@an8¥E§ ALV oy %g't%y%ﬁ@ Y?+Fﬂﬂ%ﬁ°§é§ai°¥herefore

is done at a salt amount approximating to a salt concentration
not inhibiting the hydrolysis with koji molds, for example at
a salt concentration of 5% by weight or less. The term "at a
salt amount approximating toa salt concentrationnot inhibiting
the hydrolysis' means the amount corresponding to a salt
concentration substantially not inhibiting the hydrolysis or
'a salt concentration low enough 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, microorganisms
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
withasolutionatalowsalt concentration, theresultingmixture
decays 1in several hours. Particularly when only defatted

soybean is used as the raw material, the water content after

i8



contam nations with m croorgani sns such as Bacillus natto occur nore
readily than in soy sauce koji prepared by m xing an equal anount of dry
wheat flour. In accordance with the invention, thus, the lactic acid
bacteriumis inoculated in the raw material and koji, to suppress the
growt h of undesirable m croorgani sns and prevent koji from abnor nal
fermentation and decay due to the growth of undesirable mcroorganisns. In

accor dangeewihg tihe renveRtd HRighhRe kOkb quepanatimt «£88, beedensrien the
same manner as for koji preparation in the general production of soy

sauce, ex6£PiniRLtibRs WIQGULREIOOr Pinilhe ARG LS sRGd 1RGP cur _
Specifically, a raw protein material is mxed with water, the lactic acid

bact eri ugy fE0 SEEX K@hkn 1 YAt LgcRred et aa]ggjfﬁ tps 459 wei ght,
preferably 37 to Aé% B{} %i goﬁ{Sof ct he tota aypwm g gyoﬁl%ﬁe& %nxtéé%gx The

acti ¢ aghfRAGLIdr M3 ALNPEYL 2! ecrd O JOB: 4.0y JOUL Gl 9nbER ¢ 1dhAM gfy raw

material s, preferably . ~cells per gram” o maért a

of 't he- ko pEBePEH £ 261 PR e Yrat it SRR E A o B ERAp fed
ndes, 1 oB1S iter B GIAATRS ORR, S FARE b Bama ascrlie i SEBSTARLI ARy not
Lg?;ﬁg;tanxgd plrge\;ehnet %(Cc}ji iViftx)()mOfab%orlr"im%rlo%req'%re]ainstgst ivr\JIint gn%r %giag ngr gloySi S

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 inoculation of
the lacticacidbacterium. Specifically,arawproteinﬁaterial
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,

"to eliminate the possibility of the growth of other undesirable

microorganisms.

Any lactic acid bacterium substantially not inhibiting
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to suppress the growth of undesirable contam nating m croorganisns, is
satisfactory with no specific limtation. Such lactic acid bacterium
conprises for exanple bacteria of genera Lactobacillus and Lactococcus.
Anmong the two, the genus Lactococcus is preferable. Mre specifically, L.
lactis is listed. Water and the lactic acid bacteriumcan be mxed with
the raw material in the formof a liquid culture of the lactic acid

bacteri uphe Speciit galflaymi @rbdb gl #li €wé L4ER pQfo tledGlH a ALl ¥k i RSt eALYM i S
sprinkled for exanple on the nodified and swelled raw material under

heating.tdheshpapbdsculthsr e pfodie | 3¢ti unacdid-hadd ertym preheeaply
contains 108 to 1011 bacterial cells/n or if possible, 108 to 1010

bact er [ ahs b4 S dH et JWIHARL 0f e o5 RARHCRRALEEH EScOf 1 beakpghic aci d

bacterlun1can be count'ed with a mcroscope erw se, colony formng

uni ts Oﬁq@& 31%3&1&;53%%a@%@'rmswo&ng%% G0k oLE, BROYEN, 3k e Eouny ed, o

assay en |t|onaIIy spor kO]I are a 0 a spore

nunber of 07.s ram of raw terl lLs. The ROL & nunber of
seed kojqe c‘ﬁ‘arna Bgc%o%ﬁ g a[) ‘%Lga?rgc?rﬁﬁﬁér 2@“‘?%&? Eil'htehe %‘ac?‘er?aﬁlucel I
nunmber the | actic aC| acterium_, The o

t t d b
hcubat {1 VRS TR 1 P50 G o o D i 4] - ot S GRS 1y at 52
to 40 CllpsrteJde‘r ably

Water and the lactic acid bacterium can be mixed with the
raw material in the form of a liquid culture of the lactic acid
bacterium. Specifically, a liquid eulture of lactic acid
bacterium is sprinkled for example on the modified and swelled
raw material under heating. The liquid culture of the lactic
acid bacteriumpreferably contains 10% to 10! bacterial cells/nL
or if possible, 10% to 10! bacterial cells/mL. The number of
the bacterial cells 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_lOsto 107spores 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.

The kojipreparationstepis doneby incubating themixture

20




28 to 35" C for 24 to 72 hours, preferably 38 to 60 hours. 18 to 28 hours
after the start of the koj i preparation, manual mxing ("te-ire" in
Japanese) nmy satisfactorily be done. The fernmentation step i s now
described. The resulting koji is added to the koji prepared as described
above to formunrefined soy, which is then fermented to hydrolyze soybean
protein. In accordance with the invention, generally, no salt is added to

t he soIub&qgw&agéy;&yygﬁ&ggﬁérab %’g€§5§ghiygqqﬁpggE%RE9§EE§EQ%%HSQ?bIy 5%

by weight or less, nore pre y wel ght or less the to

wei ght of gt pg 3 4y gfined §8y?2FHBBP§r’p%Q?eP£‘£i§%:f?dtéso o B LN ﬁ'@” i d

smal |  amount of salt derived fromthe Trqurid ure® of” the 1%t
bacteriu t t : ition.of the lactic_acid
bact er i u?n?:'tzl(l)é }%%Jeﬁu%?g??%% é’stg%?g%ﬁco%é Eg g%&iegla%abtdtmﬁ'sm“i‘orr“é?{erméﬁcll@g When
t he Iact'ctéggflubﬁct riumis added to,the unrefined soy, the lactic acid
bacteriumis i'moctifal 8B2EE5Fdg A8 FELicdRIcsopdrty SFaHP6F°unrefined soy or,
preferably 109 to 1010 cells per gram ‘of unrefined soy. The increase of
the nunber of the lactic acid bacteriumfurther grows the lactic acid

bacteriun1fr0@zm1égul staqs of the fernentation step, to thereby
suppress the ‘a&sifiy theeBnt HP At i s GerRedt ed by the hydrol ysis.

21 The solutioq]is preferably added, generally at a 1.5- to
The resulting %koji is added to the koji prepared as

described above to form unrefined soy, which is then fermented
tohydrolyze soybean protein. Inaccordance with the invention,
generally, no salt is added to the solutionm 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
bacteriumtotheunrefinedsoyisnotessential,butispreferable.
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
_bacteriumfurther 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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5-fold, preferably 2- to 4-fold the weight of koji. The solution and the
| actic acid bacteriumcan be mxed in the formof a liquid culture of the
| actic acid bacteriumwith the raw naterial. In such case, the liquid
culture of the lactic acid bacterium preferably contains the bacterial
cells of 109 to 1010 cells/nL. The fernentation step is carried out at a
tenperature where the lactic acid bacteriumcan grow, specifically 5 to
45C in general, preferably 30 to 37C for 40 to 144 hours, preferably for
48 to 96 hours. Additionally, the pH of the unrefined soy is adjusted to

preferably 4 tpnd Qo i®PLel gr@blyabilOadaed! Jdh@H@NYERALAL 110, Step,
additionally, nitrogen is preferably purged to the headspace above the

unrefinegd. pova, pFRekeRy yiNe Proldhiey ahk 3,% ei%]él tUnARgE f abl &, 26,9kiG o

m croorgani sns can be suppressed. As to egree of nitrogen

substi t u%{l/&)&hef P£%€¥€I li%’bap- EJ 1 c435h fmi% eVdOJ!rlf”E?g‘ﬁtLo Itmooy)a lfigluq’d

preferab to the headspace vol uné of a wth the unrefined

soy is u ,.1he tank is.gseal ed. The fer tation step i.s carried out
asydescrlg‘gg%lu a%;%\r/}efﬁe?loaﬁlecr 35)1/§p 2Veht* ﬂemgtrmﬁ btY B Ieilﬁé'rlati f of
undesi r abl m croorgani sns. .Because yeastinvol vedj nt hegener al soysauce 22
producti%%g%afﬁfﬁ'gggﬁs}lgaaFtFB éﬁFf,cﬁiet%%ylﬁﬁﬁb% ?ngogafgerﬁ8§sibly

reduced. After the conpletion of the fernmentation ste e sane
pregerably conrlr:gins the bacterial cells of 10§ topiﬁlJ-lcellS/mL-

The fermentationstep is carriedoutat a temperature wvhere
the lactic acid bacterium can grow, specifically 5 to 45° 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 5 to 7.

At the fermentation step, additionrally, nitrogen is
preferably purged to the headspace above the unrefined soy.
Thereby, the proliferation of undesirable aerobic
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 involved inthegeneral soy sauce
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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 nay be sterilized and then
filtered, satisfactorily. The resulting unrefined soy is used as a raw
material for other fernentation seasonings or fernmentation food products.
[ Exanpl es] The invention is now described nore specifically in the

fol | ow ngredanplies.hdHowey @rowshea@danploas1d9, noke ldoy batibe fidwantison. I n
the foll owi ng exanples, herein, "TN' neans nitrogen and gTN' neans gram of
ni trogenposkExBipl eedwcAdliquid culture of a lactic acid bacterium (L.

| actis NBRC 12007) contained the bacterial cells at 109 to 1010 cells/nL
and was prelimnarily adjusted to pH 6.3. Then, 180 nmiL of the resulting
liquid culture was m xed with 360 g of the smelled def atted soybean

(manuf act ured Dy & | (UL GURYALIO o E@?ﬁh@ You L (5};)2%1% ghlowed by

further m xing the spores of 23 koji nolds oryzae mnth t he

L] | .. Th
raw mategial 1P 2 3% e £8ls ol 5o Erﬂ‘ﬁco{ Cﬁ%‘W g ‘S‘E:é?o Fofgend Ps accor di ng

resul ting nlxture was prepare

to the gﬁge‘[lﬂle{fe&é’l&) soyla_tsar}ql%erheo rtsc: 1tsecra USt 1\M& ttherein, 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, "IN" means nitrogen and "gTN"

means gram of nitrogen.

{Example 1>

A liquid culture of a lactic acid bacterium {L. lactis
NBRC 12007) contained the bacterial cellis 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

23




tenperature of koji exceeded 32C, the koji was m xed together. The water
content in the mxture was 37% Herein, the strain NBRC 12007 was deposited
as | FO 12007 at IFO (the Institute for Fernentation, Gsaka, Japan) Thel F\W
duty to store microorgani sms has been handed over the National Institute
of Technol ogy and Eval uation, Biological Resource Center (NBRC) (2-5-8,
Kazusa- Kamat ari, Ki sarazu-shi, Chi ba-ken, 292-0818 (zip code)), where the

strain i NOWstod eth 8% i eNBRG 142084 R OLhGr nWRLId o1t RG Sty ai n NBRC
12007 is the sane strain as the strain I FO 12007. Additionally, the strain

JCM  223ilp4 gest onRdal R KeT rdanaie & d eCt nRn0f ¢ 1M ¢QnaanisSasx (JdEM  (2-1,
H rosawa, Wako-shi, Saitama-ken, 351-0198 (zip code)), Any of the strains

cn 5 Sl TE 008 L8 AL TR [ g

L of a liqui ure o actic aci rium 2007

IFO 1 | Ty tajned t erial_cells at 109
to 101 el s/alaan neonsnh i AULFRRy Mo, PEe S ss e il 8n8l i g

m xture was then put .in a pressure- resistant bpttle, , of. which the inside
Coul d be TR TAF 1R B6ghe B Brrar AL R2F ot Saf Piob e B1XRA BRIRFEFbgen gas

of a volqﬁ{rée 5-tfeol dcot e vtoliurTIE:F 24 of the heacg pace in the container was

pur ged into the heddsiidce de BHOEheta% Yitessure, the pinch cock was

closed to seal. the cogt ai ner, The container was left to stand in an

. Herein, the strain NBRC 12007 was deposited as IFO 12007

i ncubat or
at IFO {the Institute for Fermentation, Osaka, Japan}). The IF0’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. In other words, the strain NBRC 12007 is the same
strain as the strain IF0 12007. Additionally, the strain JCM
2231 is storedat Riken, Japan Collectionof Microorganisms (JCM)

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

Any of the strains can be supplied by NBRC or JCHM.

500 g of the resulting koji was added to 2 L of a liquid
"culture of a lactic acid bacterium (L. lactis NBRC-12007 {IFO
12007 under old name)), which contained the bacterial cells at
16°% to 10'° cells/mL‘and was preliminarily adjusted to pH 6.3.
The resultingmixture was thenputinapressure-resistantbottle,
cf which the inside could be sealed through a pinch cock from

atmosphere. After mitrogen gas of a volume 5-fo0ld the volune
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at 35C for 24 hours, 48 hours, 96 hours, 144 hours and 240 hours, for
hydrol yzi ng the defatted soybean protein with koji. By discarding solids of
unrefined soy, a hydrolyzed solution was prepared and treated at 80C for
30 minutes, for sterilization. The sterilized solution was incubated
overnight at 4C, fromwhich solids were filtered off and di scarded. To
the resulting clear liquid of 2 L was added 20 g of active charcoa

(Acti ve hameoRka Bépa dBNUS @6k U &t DYn A 1WAQNPE Pg El Nign ol @GRMKe {@spacénc.) for
i ncubation at 50C for 30 m nutes under constant agitation, so that the

resul ting, §d Xt #8% 14e0dRkis2ed eANd e dFERL PT&SL k RiaRAlh¥selineor g1 i Ng
solution was filtered to renpve the active charcoal, to recover a |iquid

seasoni %é‘%on‘t*&%nf' “a| Oﬁ QYL 5 S wfa*éeléfgtt'ods ELRgaN 09 %?%\ﬁi‘;é‘@? e by

such procedures, OW ng tests were done: nitrogen anal ysi s by

LﬂengLoa Lded 4R €§§‘P“%Eﬁet‘§§%i° ir's&%éﬁ%g SRR LTS ;)(rj;%m &
(;Hi ./000) ,
anal sl S0 R IR Rey b € iy &F  SnEen) S ot e (1 tachi

L- 6000) , the analy5|s of the aroma 25 conponents by gas chronatography,
pH nmeasurenent and an organoleptic test in a honbgeneous system by ten

sensory

By discarding solids of unrefinmed soy, a hydrolyzed

solution was prepared and treated at 80° for 30 minutes, for

sterilization. Thesterilizedsolutionwas incubatedovernight
-at 4°C, from which solids were filtered off and discarded. To
the resultingclear liguid of 2 Lwas added 20 g of active charcoal
{Active Charcoal BA: manufacturedby Ajinomoto-Fine-Techno, Co.,
Inc.) for incubation at 50° 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 liguid seasoning as

the final product.

For the liguid seasoning obtainable by such procedures,
the following tests were domne: nitrogen (TN) analysis by the
Kjeldahl method, the analysis of amino acids (total amino acids)
by an amino acid analyzer (Hitachi L-8000), the énalysis 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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eval uation panelists. A sensory evaluation in a honbgeneous system was
conducted by a nethod conprising diluting each sanple to a nitrogen
concentration (T-N) of 0.1% and a salt concentration of 1.0% and

suppl ementing the resulting diluted sanples with salts, for sensory

eval uation at a state of anbient tenperature. The results of the conponent
anal ysis of sanple products in the individual hydrolysis periods and the

Sensory eympsidéi O byesghé S diut ok NYPIYIBOUS pIY ShEM &F En £ONPARYA Wt h the
results of a commercially avail abl e general soy sauce (koi kuchi soy

sauce). Jhgafesdldsc akesshawn i Nplakly@nkoulsTab) g ddt -E?bltee_nl séRsblgrol ysis

24 hours 48 hours 96 hours 144 hours 240 hours Genera time so sauce

Hydr ol ysé&aﬁ&a@ﬂorﬁ%r%ﬁ%é?. ratio to amino acids iba m/ TN 0.05 0.06
0.04 0.33 nba m/ TN 0.02 0.01 0.01 0.66 iaa m/ TN 0.28 0.32 0.45 1.28

Acetic acid 20 20 70 80 73 143 (ng/gTN)

A sensory evaluationina homogeneous systemwas conducted
by a method comprising diluting each sample to a nitrogen
concentration (T-N)} of 0.1% and a salt conceﬁtration 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
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Sensory weak umam ,
strong first strong first umam,
first taste and
taste thickness,

unmam ,

taste taste,

t ast

great thickness,

or

| ess umam

e,
flavor

hydr ol ysi s Consequently,

umam

final

poorer taste conpared with

the taste

taste with good refreshing umam and
strong taste with uni que soy
| ess sauce titer thickness, thickness
but weak sustai nable nore

96- hour

in

case of

eval uati on

snmal |

the hydrolysis ratio of am no acids reached 80%

or nore_through the hydrolysis for 48 hours or nore. It was found that
the re$HYPYE soy S4fedsa uigc ar¥diopre gnt dfhbairs af GiB hewaorfeamessl uhi que
to soy lh—as_isoputyl al £ohaol (iba) —n-hutyl al cohqgl Sqyr¥adde
i soanyl| % e | (i aaf'and| ac@lic |aci® THe tafe of |t heBseadoni g
obtain m“ dﬂFQQ gordance th the |nvent|on characteristical{ly conpr|ses
StI‘OI’lg hl)dlﬁ,H -m’ Dtl Uty Illbngr aob\a vvcldl)o—‘s thl L,Ir\llcoo HAHS t ne
taste [} !ﬁf%%; pies—far—ctpseppd o "UO rargcet ci’b: HesTof—aci-ahy :6é yz d
am no i ﬁh%@&rl\‘” ffon;Tather é.b&i” ”UB'QZU' the—ggste of—soy—s UCe 557 ARDNQ
them {Rcdaghdid CUTAr, 2ptU Was 1ggl t [ at7g e [Seas@gl s [Of 7z hydrojasi—s{ ti ne
of 48 hawgigrMo 144 hours had stropg unmam ,
Sensory weak umami, umarmi, taste with good | refreshing | umami and
evaluation umarm, strong first | strong first | umami, strong | taste with | unique soy
small taste | taste, taste, firsttaste and | less sauce
titer thickness, | thickness | great thickness, | fiavor
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), iscamyl 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,
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27 initial taste and thickness. Because a small anount of peptides remains
in the seasoning in case of the 48-hour hydrolysis, the seasoning had
"after taste sustainable". As to the order, further, strong flavor unique
to acid-hydrolyzed am no acids or soy sauce was not felt. Slight cereal
or bean odor was felt. Alnost no difference due to these hydrolysis tines
was observed. In the foll ow ng Exanples, therefore, the hydrolysis tinme

was set phi#8aQuistetandlddi BRHESs . (EX04Pé€aZnd 1 bheuhydsObysiksdet solid
koji, the relation between the hydrolysis tenperature and the production

stabilityeREif 08 A 8REGedfordiNy 1GSHALENE khaUi 6. 5ERS VNG 19 s itNechike was
exam ned. The hydronS|s was done at tenperatures of 30, 35 and 37C. The

hydrol ysis,t} *“?6é92ﬁ%f t§§pegsg%%%g§%§f%bd koji obtainable by the

process descri e 1 was o2 L of aliquid culture of a
| actic acid bacterlun1(L | actis NBRC-12007 (I FO 12007 under old nane)),
whi ch cont ai ned the bacteri al ceIIs at 109 to 1010 ceIIs /ML and was

prelimnarily sted t opH sultln rnxt
pressure-resi sts E bdgvieg gFrMhl %r 25 ndit ngou avBe seaq%detﬁrough a
pi nch cock roq%gtnnsggggﬁnpﬁégggﬁPé%%%gpgzgggswgé ggeuyéiqe 551199Ld t he

vol ume ¢t

cereal or bean odor was felt. Almostno difference due to these
hydrolysis times was observed. In 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 stability or the taste
of the resulting liquid seasoning or the 1ike was examined. The
hydrolysis was done at temperatures of 30, 35 and_37°C. The

hydrolysis time was 96 hours.

500 g of the solid koji obtainable by the process described
in Example 1 was added to 2 L of a liquid culture of a lactic
acid bacterium (L. lactis NBRC-lZGO’I (IFO0 12007 under old
name)),whichcontained the bacterialcellsat 10°to 10" cells/mL
and was preliminarily adjusted topH6.3. The resulting mixture
was put in a pressure-resistant bottle, of which the inside could
be sealed through a pinch cock from atmosphere. After nitrogen

gas of avolume 5-fold the volume of the headspace in the container
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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

hydrol ysis at the above tenperatures for 96 hours. Subsequently, the
hydrol yzed products were treated by the process described in Exanple 1, to
obtain liquid seasonings. The results of the conponent analysis of the
sanpl e products wth assigned hydrol ysis tenperatures, the sensory

eval uat i wds pregeldt Snt& thehnepgepeods slyspemcandot heara €robédlt casakysi s
after conpletion of the hydrolysis are conpared with each other and are
shown i ntH@klog td.1nfetabl engle ot #h e 3QE 36€L IALCs thivdr DA sl SnEé@bh@otk0 am no
acids %81 83 84 iba m/ TN 0.06 nba m/ TN - 0.02 - iaa m/ TN - 0.39 -

Acetic aghd hé HMNiroY¥sisBact @hied'arkRld Sl!engfﬁ'leéfﬂdleéjs Sy 56 2Rowrd0 < 20

Yeast (cells/g unrefined soy) < 20 < 20 < *) Bacteria except for the

| nocul atgg, | apfd £ BF) Eihpﬂ%%r e a &% SYHOk e r e ¥R ‘é%ﬁ%sf i fS5a¥sdone.

Consequent |y, the HydrolySis ratio to am no aci ds did so nuch differ

bet ween éJ@CM£|1yn§'E%c PETALWES, Pl 2 B0 104 87§ seasonings.

Theresultsof thecomponentanalysisof thesampleproducts
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
-1 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 (cells/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

somuch differ between the hydrolysis temperatures of 30 to 37°C.
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29 Thus, the hydrolysis tenperature was set at 30 to 37C in the follow ng
Exanples, in view of both the hydrolysis ratio to am no acids and
bacteriostasis. <Exanple 3> In the present Exanple, the need of
bacteriostasis during the hydrolysis was exam ned, while in the Exanples 1
and 2, the growth of obligate aerobes conprising Bacillus subtilis was
suppressed by substituting the headspace air in the upper top of the tank
Wi th nitrogen gassduthaghyfieohydiel yshserbouput whbhesewhat e3 hydr o y&i s
system at an anaerobic state. Aliquid culture of a lactic acid bacterium
(L. lactisz tINBRG1I200Ag( EF@NA2667 iunddrwod fl marte)xhl kydital ek rhe ibact eri al
cells at 109 to 1010 cells/nlL and was prelimnarily adjusted to pH 6.3..
Then, 18@onknofiot heidesuhti bgckiegibdtauwliture was mxed wth 360 g of the
swel | ed defatted soybean (manufactured by Ajinonoto Corporation; Protein
TY, NSI 15), followed by further mxing the spores of koji nolds (A
oryzae JCM 2231) to 2 x 106 cells per gramof raw material. Then, the
resul ti ngeRk¥pueesrywas used for koji preparation, at 30 to 32C for 48 hours
according to the general method. The water content in the mxture was

37% Then, ther Qe ¥88shXadk b ANALRE N 81! PLELe I o4 A SRR - ggINer as

in the production ne soy sauce koji 1n the re art
the hydrolysis 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 liguid culture of a lactic acid bacterium {L. lactis
NBRC-12007 (IFO0 12007 under old name)) contained the bacterial
cells at 187 to 1¢'° éells/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 16°
cells per gram of raw material. Then, the resulting mixture
was used for kojipreparation, 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 intheproductionmethod of soy sauce kojiintherelated

art.
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30 500 g of the resulting koji was added to 2 L of a liquid culture of a
| actic acid bacterium (L. lactis NBRC 12007 (I FO 12007 under old nane)) ,
whi ch 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 sealed through a pinch cock from

at nosphere. Herein, the nunber of the bacterial cells was adjusted by
diluting the liquid culture of the lactic acid bacterium containing the
cells of the lactic acid bacteriumat 101 cells/m with sterile water.

Ni trogen gas v&so pubgedhienrethet heqadspprerd aldaedcept aimers, at 0igubgtitute
the headspace air wth nitrogen gas of a volunme 5-fold the volune of the

headspaceui tiird e GONkaiARr acTheRact b£i PhNEh QQGHK (wagp&k039d o0 (308l the
contai ner. The hydrolysis was done in an incubator at 35C for 48 hours. As

a control2d®f unldee bydroiysi s, chp@%ntgl‘ﬁ@d EREYRAL QY a1 3G /0696

hours, w thout the nitrogen gas substitution. Subsequently t he hydrolyzed

pr oduct s; ger 1 1t/Gat & die)ywé ﬁa‘?ﬁ?aldffﬂ i@s&%‘d ”Pﬁes 3. LOoogptain

liquid seasonings. rt ove condi ound that 0j i

cove ?Sutéeﬂﬁwmﬁﬁtzfreeﬁ%%f I R PR 5 TR 5

cocci aQﬂuﬂﬁFt%P‘%égl e cggPHSbga%%Lh%% Q%%Wuthe%e%ﬁnch cock from
atmosphefe. Herein, the number of the bacterial cells was
adjusted by diluting the liquid 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 conﬁainer, 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 ciosed 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 liquid

‘seasonings.

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

for example cocci and bacteriaof thegenusBacillusgrew thereon,
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31 Thus, it was found that the headspace air in the tank was preferably
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 nedium of 0.54% of yeast extract, 3% of
gl ucose and 0.5%of NaCl in a jar fernenter at conditions of no purging
and an agitation nunber at 100 rpm for about 18 hours while retaining pH

5 5 withy NaGH L0 £3,08Ge! tﬁly fighhs6RUGANT ALLRR (A0S L0 1018061 | /L.

The strain was Internati oneﬁ €pos enber
National__ .l nstitute aqf .Advanced |Industrial Science and Technol ogy,:
Internatsiu(?r?altlgatteéintm&hgélﬁi%srr%glﬁélpositary, Central 6, 1-1-1, Higashi,
Tsukuba, |baraki, Japan (zip code: 305-8566), under the Budapest Treaty.
The strain was given Access No. FERM BP-08552. The liquid culture of the
| actic acid bacterium (L. lactis FERM BP-08552) contained the bacterial
cel I's at E¥9P& £310 cells/mL and was prelimnarily adjusted to pH 6. 3.
Then, 180 m of the liquid cul ture was mxed with 360 g of the swelled
def att ed soyb&&82.(ddidigeenrtete pyind nichbes tesipbrend ores Past BEAATY, NS
15), followed by further m xing the spores of koji nmolds (A oryzae JCM
2231) t&o2pxep@recal lssageniggam of raw material. Then, the

L. lactis FERM BP-08552 was cultured in a culture medium

of 0.54% of yeast extract, 3% of glucose and 0.5% of NaCl in
a jar fermenter at conditions of no purging and an agitation
pumber 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 BAdvanced Industrial Science and Technology,
Interpnational 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 liquid culture of the lactic acid bacterium (L. lactis

FERM BP-08552) contained the bacterial cells at 10° to 109 cells/mL

and was preliminarily adjusted to pH 6.3. Then, 180 ml of the
liquidculturewasmixedwith3GOgoftheswelleddefattedsoybeaﬂ
(manufactured by Ajinomoto Corporation; Protein TY, NSI 15),
followed by further mixing the spores of koji molds (A. oryzae
JgCM 2231} to 2.X106 cells per gram of raw material. Then, the

resulting mixture was prepared as koji at30 to 32°C for 48 hours
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resulting mxture was prepared as koji at_30 to 32tC for 48 hours 32
------------- ---- ----- according to the general nethod. The water
content in the m xture was 37% Then, the koj i was mni xed together 18 and
25 hours later, in the same manner as for the production process of soy
sauce koji in the related art. 500 g of the resulting koji was added to 2
L of aliquid culture of a lactic acid bacterium (the liquid culture of L.

lactis RERMBR-MBE6Z) Wity Lont ah Hed tqhee b@e&%b@lte&@ iRt n3QRugel s/

and was prelimnarily adjusted to pH 6.3. The resulting m xture was then
put in g4y ¢36Ur eri &S] 8heMlo POLLL Gix i t¥OLERENG LRSH &Px;’é g seal ed
t hrough a pi nch cock fronltgﬁhnsp é?% tw?e?ne t he nungg} he 6acter|a

cells e, Al yshedn DY 0L ULY £g: LI |k E1UY 4G O d NG 1AGL LG, 361 d

bacteri um contal ning the ce s o G Acitd erium
1010cel l,s{ L mnt sp;gfg e3W“ Hltrogengasofavolune5 fold the volunme of

t he head“%hce |n *he Cont Al et Mas 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 hydrol ysis was done in an

i ncubat or at 35C for_ 96 hours. Subsequently, the hydrolyzed products were
treated by tR& p?o%%s%h%é%%%Q%ﬁ&Pﬂr*qa%aﬁﬁﬁeafdeﬁotﬁb%dfﬁfaalEaHPéd

seasoni ng.
culture of & lactic acid bacterium {the liguid 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
vyesulting mixture was then put in a pressure-resistant bottle,
of which 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%celis/mLwithsterilewater. Nitrogengasof a volume 6-fold
the voiume of the headsgace.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 hydrolysig was done in an incubator at 35° for
96 hours. Subsequently, the hydrolyzed products were treated
by - the process described in Example 1, to obtain a liguid

seasoning.

The results of the component analysis of the liguid

seasoning, thesensoryevaluationresults inahomogeneous system
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The results of the conponent analysis of the liquid seasoning, the sensory
evaluation 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 iba m/ TN) 0.04 nbanmi TN 0.02 iaa (rng/gTN) 0.34 Acetic acid m/ TN
45 Bacteria *) (cells/g ., unrefined soy) < 20 Yeast (cells/g unrefined
soy) < 20 Sensory evaluation umam , strop first taste, thickness *)

Bact er iaa @exteptn faroding iameausiedatacthewacia 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 results of the sensory evaluation and the anal yti cal

val ues g ¢ &jnost the sane as in the results in Exanple 1. As descri bed
above, the seasoning obtainable in accordance with the invention could be
produced, even when the differentplgetig acid bacterium was used. <Exanple
5> '

Hydrolysis ratio 1o amino acids (%) 82

iba (mg/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 umamni, strong first taste, thickness

*} Bacteria except for the inoculated lactic acid bacterium.

Consequently, the bacteriostasis 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 anounts of isobutyl alcohol
{iba), n-butyl alcohol {(nba) and isocamyl alcohol {iaa)}, the

liguid seasoning even when mixed with a broth from dried bonito
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It was considered that because the |liquid seasoning of the invention
contained only smaller anmounts of isobutyl alcohol (iba), n-butyl alcohol
(nba) and i.soanyl alcohol (iaa), the 1iquid seasoning even when n 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 noodle
soup, the liquid seasoning of the invention had been substituted for the
soy saucéouldaepfiormskhdeséhsupry efdlheabironht ber eofu Wap rddnee dveary
conposition nmainly containing soy sauce, dried bonito (ara hon bushi, kare
bushi) , tesdgatfulsmeedlsaloap.m Innhe reaktltinkbnesale Wody, gk bk anede @and

| actic acid for noodl e soup, the soy sauce fraction was substituted with
the fol | ewesgniegsohithgsinveht ithenk i geied SERSONE NPe @Foai NADLBYigH AGCOr dance
with the invention (the liquid seasoning of Exanple 1 prepared at 35C for
96 hoursfrbkbeisame fe tsas ey ebPHLLOW dn 2t h CPRBRS Ghal hY¥yavai l 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 anount equal to the

amount - cont al nel o G GOSTEEEL A p 3L £ SENEED! s 200, BPYER HUSQIUONT S0

sauce) to the liquid seasoning o nvent
(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 liquid 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. Aliquidseasoningpreparedbyadding aceticacidatanamount
gqual 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 folliowing

ratios. Their sensory evaluation was done.
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Usi ng the individual seasonings, noodle soups were prepared by m xing the
i ndi vi dual seasonings at the followng ratios. Their sensory eval uation
was done. 35 The concentrations of iba, nba, iaa and acetic acid contained
in the individual noodle soups are shown in Table 4. The four types of the
noodl e 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 by the rank
method. In other words, the first grade was assigned 4 points; the second
grade, 3 pointMie thent&htdagiafe, o2 poB! Sapandihhe ahQurdde i @dgcigl point.
The total of the points fromthe four panelists was defined as general

score. Thent£sikd SnakReSTOMW i fudabiSodie s[oTﬁ)t%l gré]SJMQI‘ATIEIBQE(@pr n) nba
miaa (ppn) Acetic acid (ppm-FGeneral score .0 480 16 p0| nts 2

1.3 2.6 fnd A0 IRYsNLE thelnbottnz %o%;;@@el% Q%?Lﬁeeé ﬂ:yosgn 590 8

points Consequently, the taste and snoke flavor noodl e sou% usi ng

the "q%% '(99 af) th?heﬂve{?'ﬁ!eoé‘aéP%ta%%dfi)ivé?yands%ﬂ%%e"‘ﬁEVE'PSt

strongly the conponent nask

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 ¢
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 noodle

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

itaa, iba and nba disclosed in the Japanese Patent No. 2862719.
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taste and snoke flavor of noodle soup, additionally, it was found that the
i nfl uence of acetic acid was |larger than those of the iaa, iba and nba

di scl osed in the Japanese Patent No. 2862719. 36 Thus, it is possibly

i ndicated that the |iquid seasoning of the invention has an effect to
permt the active utilization of the flavor of raw materials because the

| i qui d seasoning does not contain acetic acid. 37 Clains 1. A seasoning
obt ai nabrkuby ial hievw ngs Mtk Ly darddari tends twatht e dtiejud dhydaobysng pbtt@rcy to
interact with raw materials containing vegetable protein, characterized in
that theihyeiiolysils g ahi©f foc AMNPedRiUSthS aRAYVRr u DI €2a t Den i SORUY!

al cohol concentration is 0.1 ng per gramof nitrogen or |ess; the n-butyl

al cohol £oaeentd AtraNna%e@id sMPelQhser 80 Dfqiid rQGAHMIM] @%s hhe | soanyl
al cohol concentration is 0.5 ng per gramof nitrogen or |ess; and the :
acetic aghflratonsedt{@ati@ngi s 100 ng per gramof nitrogen or less. 2. A
seasoni ng according to claim1l1l, where the raw nmaterial containing vegetable
protein is defatted soybean. 3. A seasoning according to claim1 or 2,
where the mcroorgani sns are filanentous fungi which belong to the genus
Aspergillus. 4. A seasoning according to claim3, where the m croorgani sns
are Aspergillus oryzae and/or Aspergillus soi ae. 5. A process of
produci ng a seasoning conprising the following steps: (i) a step of
preparing solid koji by inoculating mcroorganisns with protein hydrolysis
potency in raw materials containing defatted soybean; and (ii) a step of
hydrol yzing the protein by adding a solution to the resulting solid koji at
an anmount approximating to a salt concentration of 5% by weight or less to
formunrefined soy and t iren fernmenting the unrefined soy '
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having a pHof 4 to 10 at 5 to 45C for 40 to 144 hours, characterized in
that a lactic acid bacteriumis added at 108 to 1011 cells per gram of raw
material to the raw nmaterials at the step (i) and at the step (ii), if
necessary, a lactic acid bacteriumis added at 108 to 1011 cells per gram
of unrefined soy to the unrefined soy and that the seasoning is at a
hydrolysis ratio to am no acids at 6GRKims nore; an isobutyl al cohol
concentration at 0.1 ng per gramof nitrogen or |ess; an n-butyl al cohol
concentration at 0.25 ng per gram of nitrogen or |ess; an isoamnmyl alcohol
concentration at 0.5 ng per gramof nitrogen or less; and an acetic acid
concknthr seasaning etitaid:B@ bygliqpéng ngpraunganiafs with Frogia Rydddlysls@6tEncy @ intraPl Vah @S bmaterials
accor dicogaiing \ehetibin figteinolaractérized thethatitiedgdBipsihamito bfindaaidi 609 oamereNELbaEH | N
ext r udeicchabeogeanirativnigri nwaleugriro of nitfogekeor ldsiiBie)n-tadyl Acch@ catfdentrationds MEIEESH gram
accor diehgjtragen erisssheisedfmytdl@hoipoiventratiG is 03anges eamaesitrdgan bihads; hdtahdaceficagrn

of a vebnearaion iy 0 1@ phodrain efvérogerairiese of t he headspace of the fernentation
tank is purged to the headspace above the unrefined soy and then the tank
i s FeabPegasaping dseordinglp claim 1) whege tha rayy materiabcontading degagibit protinds dafatied whybeam. t he
volume of nitrogen is 5- to 8 fold the volune of the headspace of the tank.
9. A pfEeaseringasestiny ingaimd oadywherdhaghicrobragningns Bret itanBntoustiggbwHidhebelong to the genus

m cr oofPEHs Wi th protein hydrolysis potency are filamentous fungi which
bel ong to the genus Aspergillus. 10. A process according to claim9, where
t he4m 2 FERSPYRTCCFHNR €M 3y Wiegs the migchotlayishsarp Asneraiiys ayzee Anfie Aghdrdilus sHpgiz ae
and/or Aspergillus sojae. 11. A process according to any one of clainms 5 to
10, SwHPECSHE Progueng@ ssasoping ermpasing the folowingetepsioccus | actis. 38

(i) a step of preparing solid koji by inoculating microorganisms with protein hydrolysis potency in raw materials
containing defatted soybean; and

(i} a step of hydrolyzing the protein by adding a solution to the resuiting solid koji at an amount approximating
to a salt concenfration of 5% by weight or less to form unrefined soy arid thién fefmenting the unrefined soy
having a pH of 4 to 10 at § to 45°C for 40 to 144 hours, characterized in that a lactic acid bacterium is added
at1 08 to 101? cells per gram of raw material to the raw materials at the step {i) and at the step (ji), if necessary,
a lactic acid bacterium is added at 108 to 1011 ceils per gram of unrefined soy to the unrefined soy and

that the seasoning is at a hydrolysis ralio to amino acids at 65% or more; an isobutyl alcohol concentration at 0.1

mg per gram of nitrogen or less; an n-buty! alcohol concentration at 0.25 mg per gram of nitrogen or less; aniscamyl

atcohol 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. :

6. Aprocess aoqording toclaim5, where the defatted soybean is modified and swelled in extruder to a nitrogen solution -
index (NS!) of 8 to 20.

7. . A process according to any one of daims 5 or 6, characterized ini that the nitroge'ri 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). '

8. A process according to claim 7, where the volume of nitrogen is 5- to 8 foid the volurﬁe of the headspace of the tank.

9. A process according fo any o_ne'of claims 5 to 8, where the microorganisms with protein hydrolysis potency are
filamentous fungi which belong to the genus Aspergillus. '

10. A process accarding to claim 9, where the microorganisms with protein hydrolysis potency are Aspergillus oryzae
and/or Aspergillus sojae. :

11. A process according to any one of claims 5 to 10, where the lactic acid bacterium is Lactococous lactis.
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