-1- DESCRI PTI ON PROCESSED SOYBEAN HAVI NG REDUCED UREASE CONTENT AND
"MANUFACTURI NG METHOD OF THE SAME 5 Technical Field [0001] The
present invention relates to a processed soybean having a reduced urease
content, and a nethod of producing thereof. 10 Background Art [0002]
Soybeans are called the nmeat of the field. They are rich in protein having
an am no acid conposition 15 simlar to that of animal protein, and contain
good quality protein conparable to that of neat and eggs. Soybeans are al so
rich in oil (fat), and 50% or nore thereof is linoleic acid, which
functions to decrease bl ood chol esterol. Soybeans are known to be effective
in 20 preventing adult diseases, |inpparkieti@i, hi gh bl ood pressure.
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soybean having 'a reduced urease content, and a method of

producing thereof.

10
Background Art
[0002]

_ Soybeans are called the meat of the field. They
are rich in protein having an amino acid composition

15 similar tc that of animal protein, and contain good
quality protein comparable to that of meat and eggs.
Soybeans are aisc rich in oil (fat), and 50% or more

. thereof is linocleic acid, which functions to decrease
blood chclesterol. Soybeans are known to be effective in

20 preventing adult diseases, in particular, high blood
pressure. Further, soybeans contain lecithin, and are
known to be effective in preventing dementia by acting on
brain cells.

[0003] _

25 Still further, soybeans contain nutrients such
as vitamins, including vitamin Bl, vitamin B2, wvitamin E,
vitamin K, etc.; calcium; potassium; fiber; etc. These
nutrients are known to be effective in relieving fatigue
and preventing aging, constipation, etc.

30 {0004]

It has been reported that soybeans also contain
various isoflavones having a mild female hormone-like
action, and are effective in preventing or amellorating
menopausal symptoms, osteoporosis, etc.

35 [0005]



As descri bed above, soybeans contain various useful nutrients, and have
been drawing attention as a non-neat food material wth a high nutritional
val ue and a good nutritional balance. In recent years, a technique 5 for
produci ng soybean powder havi ng excell ent texture and contai ni ng
substantially all of the soybean nutrients has been devel oped (for exanple,
Patent Literature 1 and Patent Literature 2). In response to the recent
heal t h consci ousness of consuners, various food products and 10 beverages
that use the soybean powder have been attracting attention. [0006]

At the same time, soybeans contain ureasé  which is an enzyne that

hydr ol yzes urea and p&@ﬁ%ﬁ%&uﬁ_ ng%bv%Saggggeg%gaégnk ihﬁﬁgg%%géo t he

body, it comes into contact Wth urea th Xrsts rn the i Inal tract,
and amoni a #sefhkrubyr ¥ented. aThdambaer ey ek medend 18hsdfbéd in t he

body, and t hggrmatestofdrtatdereofyith & angfommae iitiionaur ealue tha hiver.
However , patieq%s w¢o.have %ivgg %9 di?orgeaghtsuchrgs Ci rhggisuof t he
liver, exhi b77°F FHbT et LF &y diEst' ST n the Frvar. YTRFS résuft st AT he
accunul atsi onfof RredbNEENg seHecdodyowiat thee igide vatdedd coft ttiestawgoaind | evel s
in blood. Theseteuathons ofsadmoni | | evel S tHheReed nmtkekhewedat0 be a

mai n cause of 25 brain disorders, such a epat i_c ,encephal gpat hy and
hepati c cona%?erﬂlr‘g%‘é%f?%eil ngmkn%%ﬁ{“ %oe’ gpcﬁr{ﬁpntatatlbltteﬁ:@ecél(ﬂeo i 786 on of
Hel i cobact erP&ydmr iLiwwatuis 2) paflhogesponbacter kbm rhaentabsastiyastritis
and gastric ulcers,yddes fOLsh sddier AR i JOriRe By JéRase ah§ toxic to

30 enterqgbacilli, resulting in the aggravation of .intestinal bacterial
flora. [O007PeYRTFihasPa- fuf el T e dd aww%@@vﬁyigeﬁlr PEEEACSARP DI t or
cont ai ned i natsiogteom . | n response, 35 national standards were established
for soybean Rﬂ%@@f and -3- soy mlk. Since the trypsin inhibitor has

al nost the sane enzyne inactivation tenperature range, as urease, the urease

activity value is usedfadisn SG &F6r PRYPRENENFARBSELRaLFBRAF sYRhTar ds
t hat regul ates tie safwiy diad soybeEazqgowtera amd! $oypdudes. ammenia.

15 When urease is tfaken into the body, it comes into contact
with urea that exists in the intestinal tract, and ammonia
is thereby formed. The ammonia thus formed is absocorbed in
the body, and the greatest part thereof is transformed
into urea in the liver. However, patients who have liver

20 disorders, such as cirrhosis of the liver, exhibit lowered
ureagenesis in the liver. This results in the
accumulation of ammcnia in the body and the elevation of
the ammonia levels in blood. The elevation of ammonia
levels in the blood is believed to be a main cause of

25 brain disorders, such as hepatic encephalopathy and
hepatic comas. Urease is also known to facilitate the
colonization of Helicobacter Pylori, which is a pathegenic
bacterium that causes gastritis and gastric ulcers.
Furthermore, the ammonia formed by urease is toxic to

30 enterobacilli, resulting in the aggravation of intestinal
bacterial flora.

[0007]
In China, a fatal accident was caused by a
trypsin inhibitor contained in soybean. In response,

35 national standards were established for soybean powder and



[ 0008] As descri bed above, it is inmportant to prevent an
excessive intake of a trypsin inhibitor and urease in order to maintain a
heal t hy condition and prevent disease. 10 Therefore, it is believed that
food materials that are taken daily, such as soybeans, should desirably
have a reduced urease activity. [0009] The soybean powder disclosed in
Patent 15 Literature 1 is excellent in nutritional value, texture, flavor,
and the like, and is free fromany problens in ternms of safety. However, in
order to favorably respond to the recent and increasing health

consci ousness of consuners, the provisidd-of a higher val ue-added soybean

20 material | s in denmand. G tati i . L Lt t 0 TL 1
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present inveptd ik i Sct DrdPwidad 1 aerssed Soyhean daavirngnamhexcel | ent

oxture and ) aLol, WA 3 Letueet 1 enss (ON SNt 2 Sher allag h pr csen
reduced Oreaseveomm amwdsSoland creit aviPrkobl em [ 0012]
[6008]

As described above, it is important to prevent
an excessive intake of a trypsin inhibitor and urease in
order to maintain a healthy condition and prevent disease.

i0 Therefore, it is believed that food materials that are
taken daily, such as soybeans, should desirably have a
reduced urease activity.
[0009]

The soybean powder disclosed in Patent

i5 Literature 1 is excellent in nutritional wvalue, texture,
flavor, and the like, and is free from any problems in
terms of safety. However, in order to favorably respond
to the recent and increasing health consciousness of
consumers, the provision of a higher value-added soybean

20 material is in demand.

Citation List
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[001C]
25 PTL 1: Japanese Unexamined Patent Publication No.
2004-141155
PTL 2: WO2004/060079

Summary of Invention
30 Technical Problem
[0011]
An object of the present invention is to provide
a processed soybean having an excellent texture and flavor
with a reduced urease content. Preferably, the present
35 invention aims to provide a processed soybean with



The present inventors conducted intensive 5 studies in an attenpt to sol ve
t he above-descri bed problens and found that when a soybean is heated by
steam ng or the |ike under atnospheric pressure, the urease content of
soybean cannot be reduced satisfactorily or the residual urease content
remar kably varies between 10 each soybean. In order to solve these

probl ens, the present inventors constantly repeated intensive studies and
found that the urease content can be uniformy and satisfactorily reduced
by steam ng soybeans after deconpressing them The present inventors
conducted 15 further studies and found tAat the raw soybean taste can al so

be reduced - g@gg f y drawn out. The present
i nvention hggg%égﬁn cd%%ﬁ%%%ggﬁgggﬁdﬂﬁﬁk%ﬁ%se findi ngs.

More speci ficaPPyutire PeS&ERPLFRvention 20 provides the inventions

descri bed bejopy2: Item 1. A nethod for producing a processed
soybean conpri si ng steRs :B)... A _d I E ean; and (B)
st eam ng the soybean obe%&ﬁ%ﬁ%%% é?éﬁ“%ﬂ%? §§8ﬁp%§§§.ggﬁgnﬁg¥%od accordi ng

to ltem B, when@ies the aecorprrassity 3%l o rfdigc B Visy d&8sddiRE t he soybean

to a reduced,psienst eard BukPacrt [e&sh a soybean is hebfte@ By The met hod
st.eam_ng _i.s. perfarned a e80 to 150C

according to ltem1 or rein the f

over a 30 pe?fiodtgtd 1°% (Z)E%%]ﬁ%tuens&ﬁ M4 P T hetiiSS "Accorditng to any
one of |tensulease Fonwrtei ol thevhrat assets Peba@iudsst slkds sdadérgons
steami ng is fHrther-syjest edrd Osdrad MG dedla iipIsr vzatiic@nbe3ktem 5. A
process sng an o talnapte by any -5-- one.of the thodst%%cordlng to
Items 100 458Ch soybean. fn, prderito Foives LhesEoy ekt *Eceotditng to Item 5,
whi ch has t heresesselmotitoty ofnpsaudoposindared ANtems ives stmdlassr ed based
on Chi nese natdopdhnstandarcth o Bda4l 3 3k-d9%an be uniformliednd. A method

for producing a processed soybean conpr.i sing: deconpressi and t hen
steani ng a s%@ﬁﬁégﬁC§?¥ﬁﬁ¥ir RESR RO P 5T quﬁﬁﬁﬁﬁiﬁf ﬁF%%&ésed 10 soybean

accor di ng t od¢tenpi7eswhey eirert he Tihec prpsessi ngvestecoaduchddchbgdexposi ng t he

soybean 110 aflg%}?é&pr%é"‘tm%rﬁi ofhak0 def2a Qfy ls_ecﬁfbean taste canlt€m9.
The nmethod for producing a processed so%bean according to lLtem

1 or 2,
wher ei n the 36¥beah IFAICAS IS hidet e FEC AR redaHe livs Hrédled at 30
to 100C for owte (tThan poresanuteaafttien hhe tdeeonpressphgsbad pased ¢m t he
steam ng. these findings.
More specifically, the present invention
20 provides the inventions described below.
Item 1. A method for producing a processed
soybean comprising steps (A) and (B):
(A)Y decompressing a soybean; and
(B) steaming the soybean obtained in step (A).
25 Item 2. The method according to Item 1, wherein
the decompressing is conducted by exposing the soybean to
a reduced pressure of 30 kPa or less.
Item 3. The method according to Item 1 or 2,
wherein the steaming is performed at 80 to 150°C over a
30 period of 1 to 60 minutes.
Item 4. The method according to any one of
Items 1 to 3, wherein the processed soybean that has
undergone steaming is further subjected to drying and/or
pulverization.
35 Item 5. A processed soybean obtainable by any



Item 10. The nethod for producing a processed soybean according to any one
of Items 7 to 9, wherein the 20 steamng is perforned at 80 to 150C for 1
to 60 m nutes. Item 11. The nethod for producing a processed
soybean according to any one of Itens 7 to 10, wherein the processed
soybean that has undergone the steamng is subjected to drying and/or

pul verization. 25ltem 12. A processed soybean having an urease activity of
pseudopositive (+1) or |ess measured based on Chi nese national standard

GB/ T5413. 31- 1997. ltem 13. A grocessed soybean obtai nabl e by any
one of the methods according to Items 7 t'o 11. 30 Advant ageous Effects of

Invention [0014] ¢ +h thods adl&WR{ESEM, ITRPLgRt hoRcan provide a
processed soyﬁad% haJ?ﬁgaa(bﬁ?fbr ylﬁgguced urease gbnteni wi t hqut 35

unevenness attri but abl™dS% &-heThar PEAEES T tSPECH 2SR S Rhddhs, t Gt ai n
si ze, shape, 5 hasighesshandideaitdder aretunawsnnes psatidopostiabive t(el) her

portions of f%ggelgggstg%@i%;%%ﬁ iGN HadanAnd aveacet vl . The

processed soybean exc ecause Its urease content is 5

uni form yp r eRicBH 1 Fud Y %br e, the processed soybean has a reduced raw
taste and favorabl e sweeihess A arahranddkf prablyihg heppsceissdch
characteristics is also reduced. Therefore, the present invention can
provi de a pr%%% 0 %%%Qﬁ%ﬁ%QQku is safe, has favorable taste and 10
uniformquality. The pressewsedsioghead tocnsabramasda2niPEPRaAl- for foods
and beverages; therefarem by addingethed processedustypearpedcdde=gresent

inventiﬁg to_various food ianﬁﬁpgyegg Smﬁﬁﬂ?%ﬁ?%%% SQ %pané%%qggiging
foods and beVe¥ayES WTH F1edueed Ut easd” Contrent Caft be 5 provirded.
Descri pti on ofndEndioei nentexjOOlrs] the MawhsdT 610 g ddeempg eFsecessed
soybeans 20Jhg.gptdad foriprogicing 4L processed soybeans of the present
Invention is CharaCtequﬁjdf“ﬁgg%ethod for preducing a processed
soybean according to Item 1 or 2, wherein the soybean that
15 has undergone the decompressing is heated at 30 to 100°C
for more than one minute after the decompressing and prior
to the steaming.
| Item 10. The method for producing a processed
soybean according to any one of Items 7 to 9, wherein the
20 steaming is performed at 80 to 150°C for 1 to 60 minutes.
Item 11. The method for producing a processed
soybean according to any one of Items 7 to 10, wherein the
processed soybean that has undergene the steaming is
subjected to drying and/er pulverization.
25 Ttem 12. A processed soybean having an urease
activity of pseudopositive (+1) or less measured based on
Chinese national standard GB/T5413.31-1997. :
Item 13. A processed soybean obtainable by any
one of the methods according to Items 7 to 11.
30
Advantagecus Effectis of Invention
[0014]
The present invention can provide a processed
soybean having a uniformly reduced urease content without

35 unevenness attributable to the variance in types of



processed soybeans are obtained by subjecting raw soybeans to deconpression
and then to steam ng. The production nethod of the present invention is
described in detail 25 below. [0016] There is no limtation to
the raw materi al soybeans (soybeans) in terns of their variety or origin.
The raw materi al soybeans may be those that were subjected 30 to careful
selection in order to renove hal ved beans, crushed beans, worm eaten beans,
ot her seeds, contami nants, etc. The raw soybeans nay be subjected to

washi ng, such as wat er mashlng or the like, in order to renove dust, dirt,
etc., attached to the surface of the soy%eans 35[ 0017] The raw

mater i al Soys%%%]q%engr%' iy 4sed 'sﬂagae RLESROLs igf{snﬁhgnlfﬁg Shose

subj ected to usi ng an appropriate appar at us, aUX|I|ary
dehul | i ng apie@vannsssefdtri lbéﬁnéot 6hg BBAVERRFOR |S%‘P%@S

dehul i ng i s(st@h pa ttheuloathyl ddofil bad aggocbeylexane, procmdean V\/nose
L oras o1 OB by ieallnd 1Y, e uaed. 8.2 Lav,pBLer Al soype

Therefore, t¥e TAW materi al soybea A eans of soy 2ans heat ed
to such &n emlefmrrrtlhfatretdhl@e;dnsu H@rﬂh@m@fed stfifﬁ)tprr%i‘tfé%fi 9vRsee bes

enbodi ment, & hediRWdTaLer |t@|st%0)élﬂelaliakr&r§b@faeéﬁbét’n@s§Qy9ﬁ@n whose i nsi de
IS not conplet%gy oaste nore _pre te that, in
g

dehul I'ing, it° éFEngPQ'Fgrggngafgcﬁhggﬁ%PFt%Fl§ﬁ%¥§o Bedn" Whi | e

m ni m zi ng mechasidcal THanageresuthe agreseeki Hyy ey iewki Ty EM?W&Q? 21to the
cotyl edon, %%é%%ém%ym%nceﬂhla% ek thecl eauesraterpbysi €abty gdagraged,
enzynmes_act on bean Qil, giving the so bea a stron m/taste [ 0018]

In the p eséﬂlqoﬁé‘br‘ﬁt‘ﬁadﬁtydech% ggg?%ﬁ o pet't olr%"gsao@l dng the raw
mat eri al sombean&aﬂofamdétmmbr@@@e@eaEmasphereheByfpeefobM1ﬂ@dih@ the

deconpr essi 3_& oddi J AW JILH s %‘Pi)éb‘l%%'%§eWt| hnbéﬂelbﬂpfevegrw@é mal
conductivity in the subsequent steanlnggd; ere t he_soybeans to

oW n
be uni f or m ¥ SafEE PRYISS 8855 RACESS uﬁ@VBﬁ%Esgopﬁaégéﬁﬁ1ﬁﬁo Bt ween
soybean grammﬁ<maﬂmﬁagaa1wmmmbeamep@n5ﬁ0n$gase obtaentpresessed soybeans
with unj org} yced urease content and inproved flavor. [0019] There is
no particul Ilnltatlon to the 30 pressure conditions under which the

deconpression i s conducted. The deconpression is conducted under a pressure
of general | we3@& kP i@n lodwambaodrieferabl y 10 kPa or | ower, and nore
preferably ]{ddi5%0 kPa, and yet nore preferably 3 to 7 kPa. 35[0020]

1. Method for producing processed soybeans

20 The method for producing the processed soybeans
" of the present invention is characterized in that

processed soybeans are obtained by subjecting raw soybeans
to decompression and then to steaming. The production
method of the present invention is described in detail

25 below.
[0016]

There is no limitation to the raw material

scybeans (soybeans) in terms of their variety or origin.
The raw material soybeans may be those that were subjected

30 to careful selection in order to remove halved beans,
crushed beans, worm-eaten beans, other seeds, contaminants,
etc. The raw soybeans may be subjected to washing, such
as water washing or the like, in order to remove dust, '
dirt, etc., attached to the surface of the soybeans.

35 [0017]



- 8- The deconpression tine is not particularly limted as |ong
as the urease content of the soybeans can be uniformy reduced, and is
generally 1 minute or nore, preferably 1 to 10 minutes, and nore preferably
3to 7 5 mnutes. The tenperature for the steamng is not particularly
limted, and is, for exanple, -20 to 45C and preferably roomtenperature.

[ 0021] Soybeans that have undergone the deconpression 10 are subsequently
supplied to the steam ng described bel ow after their atnosphere has been
returned to ordinary pressure. In the process of steanm ng after
deconpression, it is preferable to preve%T air fromentering the atnDsphere
of soybeans that have d o] SI

Therefore, in the preggﬁt%%ﬁv@% ?g%ng%§§§% %ié%%*ﬁgggr ergb returned
t o ordi nary Biresssir d rviesyhigny eer@céa%ﬁe%haecwdu h@r@@l@@lh@n%%mq/apor to

the at nbsphesre a@fpﬂdﬁﬁ:l%(ﬂéb%fﬂl%lllﬁﬂfg agperaﬂderg@ﬂelﬂegﬁyrpcﬂemlpihg 20[ 0022]
Prior to steam.n the beans, t ha ve under e de rr%es%l opl, may be
re

t h
supplied to SRS R ngr Hegtccr?ﬁ %flg 8Wéuc lon ary eatl ng,
nmor e uni Por Medtugdningg is ret, p@tréamlﬂagrﬂ-ryraﬂlmstede@nﬁr oﬁ@QSemJe@m@s can

be conduct eddybdzhe w%fo%emhegld%@,r k@ﬁl@V@@' EW hgaelﬂ@%aw parys&eatd ng may
be started after retu % he pressure._of r%% nmospher e ,of. t he soybeans
t

to ordinary Fedélf YREEEpr LY RPN AT 5 hay be started
by int roducisrmg/bre@amtsedta\mﬁver m&p@pyhhahe 80 sevbeanaghehecpresswee gfn t he

at nosphere Qg sexheans &9 squdi rearexeere§§Uﬁeta£&§5tQ§cormreﬁﬁs on. [0023]
The teml)erature of the prelimnar S not part cullgi%y limted

i nsof ar18s PGS &Ferdd ?‘%gréfﬂ eégyk’ﬁ@nekﬁeﬁ’rf‘e#?ri otfy-rel at ed
properties auybesdr whewturiesided iisspotocoeraapeey 80as0edP0Q)d preferably 70

to 90C, and r%'bqrﬁ;a@aw E%[y%%agﬁc ndhe 19[%1‘. Odlrpfdéﬂlﬁ.e_l.lrfl_:f, tihe ig

prelini nary heatln be sui é sel ected as’ I'ong as the tenperature
evenly spre&d&iah h t8) SSERTARE $HFhBRMS, CAnB PsSOYBRaRX IR, 1 ninute
or nore, prefieriailzint trec2@niicadt eéamageyd sock peetesablygp boedbimg nut es.

General  y sp&aKki ”tQhe“l‘.'*?l%” Righimpar )SeESﬁEb”Q LS. Pﬁ%f oLired af @nLelatively

Iowterrperature prelini‘nary heatin eS|ra performed for_ a

rel atively IGRyeE0 a56r |P@dséfcatllﬁedamﬁg€ nt I3§§Vme€\heﬁ p?]él PRAYRRRY Pelting is
performed atgisrimel atheveloybikiagh at erpenat uee, tkbheéeprelimnary heating is
desirably p rofo‘?r d for a relatively short period of tinme. [0024] 15The

heating is preferably conducted by the introduction of heated water vapor.
In the present invention, decompression is

20 performed by exposing the raw material soybeans to a
decompressed atmosphere. By performing the decompression,
the.raw material soybeans will have improved thermal
conductivity in the subsequent steaming, thereby allowing
the soybeans to be uniformly steamed. This eliminates

25 unevenness in steaming between soybean grains or between
soybean portions, to obtain processed soybeans with
uniformly reduced urease content and improved flavor.
[0019]

There is no particular limitation to the

30 pressure conditions under which the decompression is
conducted. The decompression is conducted under a
pressure of generally 30 kPa or lower, preferably 10 kPa
or lower, and more preferably 1 to 10 kPa, and yet more
preferably 3 to 7 kPa.

35 [0020]



[ 0025] Subsequently, the soybeans are steanmed in the present

i nvention. By steam ng the soybeans, the urease 20 content in the soybeans
can be reduced while nmaintaining an excellent texture and flavor free from
a raw taste and the like. The steam ng may be conducted by contacting the
soybeans with water vapor under predeterm ned tenperature conditions
according to a known nethod. The steam ng 25 conditions are, for exanple,
80 to 150C for 1 to 60 mnutes, preferably 90 to 130C for 5 to 50 m nutes,
and nore preferably 100 to 1300 for 5 to 35 mnutes. Wen the stean ng
tenperature is unduly | ow, urease deacti¥ati on cannot satisfactorily

proceed, unfavorable AW Eg%ﬁp%gsggggl meé nlé%&?ﬁ@?ﬁr iggr]?l t ness cannot

be sufficiently drawn™out refera { d at a high
t enper at ur e Jiimidregerast 3 cdsacts Fate utrﬁésﬁr é@@*ée%*ét phi Ehe %ﬁﬂb?@ﬁ%v@ﬁ he raw

tﬁste f[) om &ﬁybﬂﬁr{%rnﬂ@/\/\/&\é@ruceldﬂ @Jh@?list gealaﬁaldyaw Qututbecsweetaess of
t he Soy eans rerera |
terrperature af% a%;iﬁf é %@s ri g‘é& gl?gveanfloﬂgg %Ee%ggg%ﬁﬁiy g\hitéaez he

st eami ngSi s HpenitcﬂsrredThte aempw@tveeyfqmvm@rm@mm% ig Hé?tst eaming is

preferably 3gerfonmed f arima e, ata'n‘éle'ﬂé | epg peEmPUeOf ~2oero Wiehe they

Steaming is orned at a relativ hi gh tenperature, the steamng is
preferably é‘gtﬁ{ﬁlr‘?é) Y GPOF TR gl ®short period of tine. By properly

bal anci ng t H&G&tldam ng tenperature and steamng tinme, the sweetness of the

10 soybeans can be dr gwgbeahsw@hlae ﬁé‘{résﬁﬁ&é%éﬂld E}@@%é&nﬁf@séﬂcﬁﬁse
content and raw taste exa

S at 80 to
100G, tHE stddmep I P IE e OPnbaT LB g CEBSAF RlERsS
pr ef er abl y fadit 35 tihe 155 ajtmmsmreaﬂndzsebeannmetaupneﬁetabbydim&rﬁo to 15 50

m nut es. gﬁets%%r%t eaﬁhnehésppsaégg nsé atedmbnd 05 400G, dgaﬁnﬂe%aﬂaa i's

preferably formed f m nutes, nore preferably for 2 to

mnute, andévés l?&reefe&ra@fl@réﬁl ?rﬁéﬁe% laérlgrﬁi“nﬁPE?rlP@OEl?f 20The
processed scybespharmy die segtleathsnahutahbyeabhdergbrantagompleéssnat i vel y,

t he te”%rat uf&fh the g%ﬁ%ﬁ%ed $RYPERDSe Wn\?ﬁné ngﬁé@n@ylﬁ%d}g t he

pressure to 1 to a after steam n ressure 1s reduced
to about 1 t@q@qm@é%ﬁr@r gt @sfifsgabdot r@ﬁPﬁ“@QntQSOFﬁén?EﬁpﬁF%%‘t“’ee of the
steamtreat e_fd:csIO)ebe:md&i lpwersedebily ahseotiheingt eeteontepbrt bereod can be

reduced by 2a g’h lg% et\ﬁ%ogros;ﬂrér}%]t@%a@hgwr gnggrgjggssurface of the

processed séy |s i's prefe ecause it can ant ageousl y
sinplify thelemaressicducti on process. 30[ 0028] It is
pref erapbe tfmat2Ahe deconpression, the prelimnary heating optionally

performed as needed, %%90r to steaming, the soybeans that have
undergone decompression may be supplied to a preliminary
heating step. By conducting preliminary heating, more
uniform steaming, i.e., steaming that is free from
25 unevenness, can be conducted in the steaming described
below. The preliminary heating may be started after
returning the pressure of the atmosphere of the soybeans
to ordinary pressure after decompression. Alternatively,
it may be started by introducing heated water vapor while
30 returning the pressure of the atmosphere of the soybeans
to ordinary pressure after decompression.
[0023]
The temperature of the preliminary heating is
not particularly limited insofar as it does not adversely
35 affect the excellent sensory-related properties and



the steam ng be sequentially conducted using a single device, i.e., a
steam ng apparatus that can control 35 pressure and tenperature. [0029]
The preservation stability and applicability as a food material of the
processed soybeans obtained by steam ng can be increased by drying themto
renove the 5 noisture contained therein. The nmethod enployed in the drying
may be a known one, such as vacuumdrying, air drying, hot-air drying, or
heat drying. Fromthe viewpoint of nmintaining excellent texture and
flavor, hot-air drying is preferable. The drying is preferably 10 conducted
in such a manner that the water content of the processed soybeans becones

about 6 w %.qr S. 03Q] ther QcessSed soybeans may
be forned iQﬁtggtg%%sﬁ%gbﬁg’sﬁgﬁee%{i}m% %biFyﬁ% {t}ﬁe}ngc*stﬁ'c% as cuttiyﬁ 15 them
into fine pitec88’ Cpubdr MPFrAGPERERTBEYt he TP K& PnordSt RELECYPocessed

soybean powdemel $opr eher abkeinsnhtyi Beht ghd ynappbé cal teatiloy gerlercaledpur poses

due to the fact that it.can Ly i n
beverages. ?ﬁeaﬁpgcggs% 658§§§8%§€g%% %gggﬁfvéf?%gﬁéby E%Rﬁg?ﬁg‘sg}ious
gri ndi ngd appareaseybsansedandr 1pul VeFi endiphei nl tHEEre . OB0MET es of
grinding appakatusssy nCkydeoaniahted] i A@rmode phrefetdoly 5aid 1611, a

hamrer mll, .a nortar_ml| nd the |1 ke. \Wen the pr beans are
pul veri zed, "H¥ fEan %%??f%%i&kﬁ%ﬁék%&gﬁ§“51%&Fxgdﬂ?6%§§§?%%t%%§ g%d
preferably geofori@d et5e pmlaTheehwahopateheseadiaget dre iR HEEUEY by a

'33\8@ dit L fragbi-qpisqat h@gii@abmgr bE%ESrﬁgaefgi: fﬁ‘ ri@%éw@eﬁﬁfﬂcwjt s [ 0031]
en the processed sqybeans are shaped, .such as .being cyt inta fine
pi eces of p@eﬁéPﬁZQ%,tﬂ ‘sh %i?@?%@?g e BETE &t %‘HEiE%: LI!]'ea’tm(-:}tls

r prior=to or after
the dryi ng gegoroedbatthapriedrttivgedndhafherenperaryiag step. In order to

sinplify th?r%liﬂmi'ﬁ%r%r peaquns, i%h@eBEQQEgy'rcﬁekﬁio%ﬁe@r?&f«’r@b' y conduct ed
after the steam ng and dryin ;teg;. -12- e exanple of a nethod for
shapi ng prl6ﬁ1@513ﬁéya§P€Ftd%§Fﬁ8 i 8%t 51PFess the processed soybeans fl at
into flakes (wiod]a roll, then supply themto a drying step, and ultimately
pul verize them using ap.ajL,9iifdeE Sfefdfably conducted by the
introduction of heated water vapor.
[0025]
Subsequently, the soybeans are steamed in the
present invention. By steaming the soybeans, the urease
20 content in the soybeans can be reduced while maintaining
an excellent texture and flavor free from a raw taste and
the like. The steaming may be conducted by contacting the
soybeans with water vapor under predetermined temperature
conditions according to a known method. The steaming
25 conditions are, for example, 80 to 150°C for 1 to 60
minutes, preferably 90 tc 130°C for 5 to 50 minutes, and
more preferably 100 to 130°C for 5 to 35 minutes. When the
steaming temperature is unduly low, urease deactivation
cannot satisfactorily proceed, unfavorable raw taste
30 remains in soybeans, and sweetness cannot be sufficiently
drawn cut. The steaming is preferably performed at a high
temperature in order to deactivate the urease activity,
and remove the raw taste from soybeans. However, in
order to also draw out the sweetness of the soybeans, the
35 steaming is preferably performed within the temperature



5li ke. [0032] 2. Processed soybeans The processed soybeans thus
obtained are free froma raw taste and the |i ke, have an excellent texture,
10 flavor, and a reduced urease content. In this specification, the term"a
reduced urease content” means that the remaining urease activity in the
processed soybean is reduced. Moire specifically, the processed soybeans
obt ai ned by this nethod have an urease content of 15 preferably
pseudopositive (+1) or less, and nore preferably negative. Such processed
soybeans have advant ageous properties as_.conpared to conventionally known
processed soybeans. Here, positive, pséiBGpositive, and negative, which are

the criteri r L e ontent, are neasured based on Chinese

nat i onal st%ﬁ%%ﬁdhggf¥é§%§.3%8X§97. Specifically, the urease content is
measur ed acd@9didg to the method disclosed in Test Exanple 1. [0033] 25The
processed soybeans ofcéherpl egenthémvieid | rediaivey qualpanyf ormedpartt acul ar,

Hor o, the cXBrBsar oY F ol EE I DE R REaE e e ar e LR Wil L et ire o

t he ‘exXpr essli unevennéss means i re anpunt
of the sbybegasostgpl fed sorehativedri hgngtepried 30f dets ned&s t06% (on a
nmass basi s) stkh@ipgoRer beefioehpHOEeSsede Sy beans hiyh Ngemse tH@ASE cont ent

of positive _(-1-2) or _higher _is 30%aor _|ess ref er abl n 20% nore
preferably F§§sS%ﬁ&ﬁlfﬁwgSsPFF?eﬁ%P%YpP%Fi?E ?@ %§%§?f%%%§€%5%land yet nore
preferably Iséostt pemi®%h offntiBeandtharrqnefler & lenaiied ithentStegiénat he
entire armuweng)ferat%%e bhe sexbrang suppl i eHet SwébensSéLapt nghstep is
defined, as 100% (on a _nass %%SIS), %he ?éoporglogagfoprfcgag d.soybeans
havi ng an ufEYSE3EEntERt °&f “pEdttdsh sIPEvE T315°67 highel T9%0%%r | ess,
preferably Itéss urkase20¥nteote abdpreferabty- | 3% tdrampils whenl [Ehigor e
preferably Igssihan k0% 2adnyat 2A0EE Pheignad) yehesstéhaime%s [ 0034]

Not e t hat, d h I tent_i t
that t ho Sof5BRE RarcPaRLPGPAFy L6 SPokioH) TRRLEF o droTRIS & 0T Nl ot es

that the prdeesgédto 55 minutes, and even more preferably for 30 to
' 15 50 minutes. When the steaming is performed at 130 to
150°C, the steaming is preferably performed for 1 to 30
minutes, more preferably for 2 to 20 minute, and even mcre
preferably- for 3 to 15 minutes.
[0027]

20 The processed soybeans may be cooled naturally
after steaming. Alternatively, the temperature of the
processed soybeans may be lowered by reducing the pressure
to about 1 to 10 kPa after steaming. When the pressure is
reduced to about 1 to 10 kPa after steaming, not only can

25 the temperature of the steam-treated soybeans be lowered
but also the water content thereof can be reduced by 2 to
3 wt% by evaporating the moisture on the surface of the
processed soybeans. This is preferable because it can
advantageously simplify the entire production process.

30 [CC28]

It is preferable that the decompression, the
preliminary heating optionally performed as needed, and
the steaming be sequentially conducted using a singile
device, i.e., a steaming apparatus that can contrcl

35 pressure and temperature.



soybeans have uniform characteristics in terns of raw taste, sweetness and
like flavors. As described above, the present invention provides a novel
processed soybean having a reduced urease content. 15[ 0035] The
processed soybeans described above are excellent in texture and flavor;
therefore, they are applicable as a food material to various foods and
beverages. The shape of the processed soybeans is 20 suitably sel ected
depending on the fornms of the foods or beverages to which the processed
soybeans are added. For exanple, when they are added to a food, the
processed soybeans may be either a pomﬂéi"or granular form and may be

sui tably seH%%b@g dependi ng on the type of food. Wien 25 they are added to
a beverage, the processed soybeans are preferably in a _powder formin order

to maintain excel | ent THE sSBEEEE BT HOR e aRivieriagdind GRPeT BParpitds 26f f oods
to which the prodessedr3@lseybeassphayebecadserbéames usterdofad Iike foods,
breads, bak ctiLoneri ages tin=li i desserts,
and the Iik%ge%%géasgggiﬁfogﬁF§?g¥§é %gﬁgﬁggéﬁfgg?#gﬁgf%gggé%1%ﬁ$ch t he
processed s&pBSAtscarenhadegdczhepelpr odie e cshaFiHGYSSudH &5ft ai ni ng
processed 3% Saybeanypewder khala andesktabl £s shapeumndpakg Ngrid . - 14-
Furthernore, the to&uiLigg f.00ds to_which the éﬁce%ﬁ%g1§9¥peans are added
can be prod&fgﬁngy ginﬁ, i nstead’ of "t he Soy “that”1s used in the
convent i onalvigerkddtf oFf prédteingnootucehlenybeantureuaer obtaidted by

di ssol ving pcandidi spersiyngst Becpeessssed Ry kean RPWEehridiambark. The
tofu-llkf f oods hﬁvﬁtthe sage aggearangﬁ gs ﬁga%agg tc%ﬁkQWE<QFQ§ﬂ§e t hey
cont ai ntY{ he COONPGHERt $R0FU6BaR LaPaSFeblde (12 et T & V1Y ber 'S not
renoved), t pepcasesedosogpphinsabkeomes” bbbyt aswiefdhetedy. t he notification

10 provi ded {hysphe Conmi ssioner of the Food and Marketing Bureau, Mnistry
of Agriculture, Forestr and Fisheries, and fqr this reaso t hey are
referred to as tofu-lFRgt?ﬁﬁdsE#% ?ﬁﬁ%e%%%€i§? ?QQﬁmnﬁPbg§?ﬁkT§V%%n t he
processed sdyliears dasé ratbdded shapkobd, shhpipgopoehi opuolh ahecprivbessed

Soybea%ﬁs MY Hae, %%a*f'mesg:ci%gtsegqf ggmeegwgn@ntﬁ@ﬁ,f@fnwé 1he food and the

. . X
like. e proportion thereo exanple; 1 to 75 %) gﬂg fgg&§rably 5

to 35 wt % é@F@@B§Pese: processed soybean powdér 1s prelera
is highly applicable tc general purposes due to the fact

that it can be readily added to various foods and
beverages. The processed soybeans can be pulverized by

20 using various grinding apparatuses used for pulverization
in the art. Examples of grinding apparatuses include an
air grinder, a pin mill, a roll mill, a hammer mill, a
mortar mill, and the like. When the processed soybeans
are pulverized, the mean particle diameter is about 10 to

25 100 pm, and preferably about 10 to 50 um. The mean
particle diameter is measured by a laser
diffraction/scattering particle size distribution
analysis.

{0031]

30 When the processed soybeans are shaped, such as
being cut into fine pieces or pulverized, the shaping may
be performed either prior to or after the drying step, or
both prior to and after the drying step. In order to
simplify the shaping procedure, the procedure is

35 preferably conducted after the steaming and drying steps.



When the processed soybeans are added to a beverage, the proportion of the
processed soybeans nmay be suitably sel ected depending on the type of
beverage. The proportion thereof is, for exanple, 1 to 40 w% and 25
preferably 5 to 35 wt % A beverage containing the processed soybeans is
provi ded as a soybean beverage. [0039] In addition to containing the
processed soybeans, the beverage may suitably contain, as necessary, 30 a
pH adj uster and a buffer (sodi um bi carbonate, trisodiun1C|trate citric
acid, sulfuric acid, or the like). Various flavors, flavoring naterials,
sweeteners, and the I|ke may al so be added thereto in the sane manner as

for Ordinar bevera O%SEOQSQLOd %ér %hagﬁn%)% 1of'E5iH%, ion of the

above-descri Bede5 ra €, a m Xruew con e processe d:ybeans and
ot her ingredirgnng as ﬁeeéeésslﬁh@aPéPC?§S%@e$%¥Qﬁﬂ%ﬁtﬁﬂﬁﬁgéﬁii@

hO"DgenlzatMQﬂhFQS%bn§,lBhénS@M gan 5h@@ve5ag&hWMqubﬁegmwémﬁxcelIent
texture, rticular snoot exture be
per f or ned ugﬁﬁémﬁgééHePE?VESﬁBSe ﬁ ﬁ%%c |ca€q§§F%%e hoanenlzatlon i's

perfornmed udiikg.a hi gh-pressure honngenlzer (LAB40) manufactured by Gaulin,

under the cqpdisbijons of about 200 10 to 1,000 kgf/cn2, preferably about 300
to 800 kgf/cnP 0041] .The soybean beverage thus obtained is suitably
sterilized 3L_£égﬁéﬁﬁkge§—¥égéﬂalng to a known nethod. Thereafter, the

soybean beverage is aﬁb@tpca¢¢y8@®usexb@§hsrﬂhﬂ&thﬁﬁhﬂﬁwiéH@bﬁﬂaﬁner

giving a finalproduct taE%eerheStheoﬂkeThﬁa@é eéz@”éxéé‘llféﬁt anestsadgscri bed
below in 20 eta|I wth reference to W@V%: t he scope of the

i nventith i S1ATCLKI APfed FSdPﬁégeuﬁﬁaﬁﬁlg ntT%B43] " HB%eparati on of
processed saeypkedriscation, the term “A pedeessedrsaydearnipavitlermagss pr epared

by the 25 p%%%%d%k% 9%&%&&9%9 Q?EQ@% activity in the processed
soybean is reduced. More specifically, the processed
soybeans obtained by this method have an urease content of

15 preferably pseudopositive {(+1) or less, and more
preferably negative. Such processed soybeans have
advantageous properties as compared to conventionally
known processed soybeans. Here, positive, pseudopositive,
and negative, which are the criteria for the urease

20 - content, are measured based on Chinese national standard
GB/T5413.31-1997. Specifically, the urease content is
measured according to the methed disclosed in Test
Example 1.

[0033]

25 The processed soybeans of the present invention
have guality (in particular, urease content) with reduced
unevenness between each processed soybean. Here, the
expressicn “reduced unevenness” means that when the entire
amount of the soybeans supplied to the steaming step is

30 defined as 100% (on a mass basis), the proportion of
processed soybeans having an urease content of positive
(+2) or higher is 30% or less, preferably less than 20%,
more preferably less than 15%, still more preferably less
than 10%, and yet more preferably less than 3%. In

35 another preferable embodiment, when the entire amount of



[0044] 1. Dehulling of raw materi al soybeans (raw soybeans) Soybeans from
whi ch pebbles and |ike contam nants were renoved by sorting were used as
the raw 30 materi al soybeans. Subsequently, dehull ed soybeans were obtai ned
by removing the hull of the soybeans using an appropriate dehulling
apparatus or an auxiliary dehulling apparatus (manufactured by Harada
Corporation), and the dehull ed soybeans were then cut into halves to obtain
35 hal ved beans. -16- [0045] 2. Deconpression 5 kg of the hal ved beans
obt ai ned as descri bed above were placed_in a steam nachi ne (nmanufactured by
5 Shi nagawa thhinery Wrks Co., Ltd., “$RB-H 100 aut ocl ave) in which the

pressure wag,contr e gllglg %gggprcﬁ/hﬁhgns %gidygéﬁdlys&é@l@ed/%uum

cool er (manu Sctu I ner ., nodel nane:
FCD) unti | ﬂW@opr@@s@r@aéﬁ @ﬁéléﬁﬂD§BﬁePéOEQFF%Qﬁuﬁ?m??@@@%%?%eans becane
&gst nglt n?f fe%%%ph%va%gs Bﬂ%rb@s@aebﬁﬁeﬂt apfl Bsbedews sﬂmﬁ het 1pLessur e
ai ned f.or n t e
deconpre55|6ﬁ-W&§h€5 Ie# d, 9 ?gég gggﬁ%ggﬁfg fods re

raduaJ%{ fro uced into
the steabn magiifeeabier lespethod éP%abstil3 BPRateEcferaklyrkeshetifessur e

i nside the steramspacRisRe o cOhdiefrarybpyessysechdneseafter, the halved beans
t hat have quﬁHﬁﬁne the deconpression were heated (by introducing heated
wat er vapor) he steam 20 nmachine at 80C for 10 mi nutes. [0047] 4.

St eami ng Nictter thiaé , heapirngeseatesovapar Daviedn i wubleimsy

i ntroduced 0 dhe5heam MRehi-Reandnsteadnkngoyesans were uniformly
i0 steamed; therefore, this alsoc indicates that the processed
soybeans have uniform characteristics in terms of raw

taste, sweetness and like flavors. As described above,
the present invention provides a novel processed soybean
having a reduced urease content..

15 [0035]

The processed soybeans described above are
excellent in texture ahd flavor; therefore, they are
applicable as a food material to various foods and
beverages. The shape of the processed soybeans is

20 suitably selected depending on the forms of the foods or
beverages to which the processed soybeans are added. For
example, when they are added to a food, the processed
soybeans may be either a powder or granular form, and may
be suitably selected depending on the type of food. When

25 they are added to a beverage, the processed soybeans are
preferably in a powder form in order to maintain excellent
dispersion in the beverage.

[0036]

Examples of foods to which the processed

30 soybeans may be added include tofu-like foods, breads,
baked confectioneries, beverages, gelatin-like foods, ice
desserts, and the like. More specifically, the baked
confectioneries to which the processed soybeans are added
can be produced by shaping dough containing processed

35 soybean powder into a desirable shape and baking it.



25 conducted according to the tenperature and tinme duration set for each

- sanple as shown in Tables 1 and 2 below. After the steam ng, the pressure
of the atnosphere in the steam machi ne was reduced to 5 kPa and nai nt ai ned
until the tenperature of the processed soybeans that have 30 undergone
steam ng becane 60C to dry the surface of the processed soybeans. The
pressure in the steam nmachine was then returned to ordinary pressure, and
t he processed soybeans were collected. [0048] 35 5. Drying -17-

The processed soybeans thus obtained were thinly and uniformy spread on a
mesh pan, and placed in a box- type hoflgrr dryer (manufactured by K K

Yamat o, DN- -air _dr ) +Wiet bt r : Siet S S dried 5
until the wgﬁgg%%gﬁfgﬁf %ﬁ%rgggﬁbé%gﬁekgg§§9?%rﬁﬁtgﬁ.t%?ter i%éh? , the
r

processed sEPHESASESWBEE GJEFEdCRE BOCPEPINGSRIOY [6OUY 6N Puff ation

10Usi ng an ahke goiyndenk thetprecessedisoyheansntéatiowsk nothettid af t er

drying were_pul ver.i zed. -Pul yveri Lon-ecQnt LN b : particle
SR 5B T U FhEBran LR CHECR ALy L TEGR

di anet er be pm nean I amet er . was neasured using

a laser @iffaraciispescintetnRgPFarerere 35YREZR BPWEeT bift i 'GH-Hhal y2&r

(LA-750, mapgfractiyned tBycHonhaka, thedshme| 89P0k rBncEvad uatidono dftiocessed
soybeans The process soybean i above were
20 neasuredkﬁﬁdb§§gpﬁ§té&egncgggﬁ%?oﬁg?h%¥?pﬁ?%§§%d§%f?€$%sé&ﬁgifornity,

sweet ness, ardusaw (taste &degesyritbbarbebonret [ DEBATNbastiieredie dtCtur ease

activity 0. Lpiaf-zpnecessed goybgangedinded pl: eheWab€ification

10 provided by the Commissioner of the Food and Marketing
Bureau, Ministry of Agriculture, Forestry, and Fisheries,
and for this reason, they are referred to as tofu-like
foods in this specification.
[00373

15 When the processed soybeans are added to food,
the proportion of the processed soybeans may be suitably
selected depending on the form of the food and the like.
The proportion thereof is, for example, 1 to 75 wt%, and
preferably 5 to 35 wt%. '

20 [0038]

When the processéd soybeans are added to a
beverage, the proportion of the processed soybeans may be
suitably. selected depending on the type of beverage. The
proportion thereof is, for example, 1 to 40 wt%, and

25 preferably 5 to 35 wt%. A beverage containing the
processed soybeans 1s provided as a soybean beverage.
[0039]
In addition to containing the processed
soybeans, the beverage may suitably contain, as necessary,
30 a pH adjuster and a buffer (sodium bicarbonate, triscedium
citrate, citric acid, sulfuric acid, or the like).
Various flavors, flavoring materials, sweeteners, and the
like, may also be added thereto in the same manner as for
ordinary beverages.
35 [004C]



25 were placed in a 10-nL col or conparison tube, and thoroughly m xed.
Subsequently, 1 nL of a neutral buffer (containing 5.79 ng/nL of disodium
hydr ogenphosphat e and 3. 53 ng/ nL of di potassi um hydrogenphosphate, pH 7)
was added thereto, and 1 nL of urea solution (containing 10 30 ng/nL of
urea, renainder: water) was further added thereto, foll owed by incubation
at 40C for 20 mnutes. Thereafter, 4 nL of water, 1 nL of sodiumtungstate
solution (containing 100 ng/m. of sodiumtungstate, renainder: water), and
1 mb of sulfuric acid solution 35(contaiping 0.5 volume% of sulfuric acid,
remai nder: -18- 20l ayer #1 IAtPRe control test tube, the urease

activity was eval uat ef us)0g, 0.4, & of, ¥ &ird 1LSAL R Oibe Of processed

soybeans. #1 In the contro e, the urease activity was eval uated
using 0.1 gbevewaper BnBE&AYEHf CONTAFIHRY phiR RSP SHDHNLHE A% r at e.
[Zgoﬁfl Cglsglr)%gg'é@gﬁi%l?reati@ht@f abgﬁiéﬁé&l}’a%ﬁ watisr obd gbnefk sl ypl aced in a
potassiun}588P§§FP&Fg5atEP§%|%ﬁ#%ﬁék{%ﬁﬁ%%§%¥€%§¥£§ gg%%{sgﬁbea“
(+) - pot asi bevesdioemheaingatempser aRgat heet (FoEHETe e FalRYLtiRHEhdér
water), 2 mip@bth texture. The homogenization can be performed using

a general homogenizer. Specifically, the homogenization

is performed using a high-pressure homogenizer (LAB40)

manufactured by Gaulin, under the conditions of about 200

10 to 1,000 kgf/cm?, preferably about 300 to 800 kgf/cm’.

[0041]

The soybean beverage thus obtained is suitably
sterilized or pasteurized according to a known method.
Thereafter, the soybean beverage is aseptically poured

15 intc a desirable container, giving a final product.

Examples
[0042]
The present invention is described below in
20 detail with reference to Examples. However, the scope of
the invention is not limited to these Examples.
[0043]
A. Preparation of processed soybeans

A processed soybean powder was prepared by the
25 procedure described below.
[0044]
1. Dehulling of raw material soybeans (raw soybeans)
Soybeans from which pebbles and like
contaminants were removed by sorting were used as the raw
30 material soybeans. Subsequently, dehulled soybeans were
obtained by removing the hull of the soybeans using an
appropriate dehulling apparatus or an auxiliary dehulling
apparatus (manufactured by Harada Corporation), and the
dehulled soybeans were then cut into halves to obtain
35 halved beans.



10 Na's Reagent (containing 55 ng/nL of mercury iodide (I1)(red), 41.25
nmg/ mL of potassiumiodide, 2 nL of (144 ng/nlL sodi um hydroxi de, renmai nder:
wat er), and enough water to nake the total anount 25 nL were added. [0053]
15The col or of each sanple after the treatnent was observed and eval uat ed
based on the following criteria. Evaluation criteria turbidity or
transparent upper transparent upper layer |iquid 25 Pseudopositive
(+1)Liquid having a pale yellow or slightly yellow upper |ayer. Negative
(-)Al nost the sane color or a lighter color than that obtained in contro
test tubel 35[0054] 35[0054] -19- UniféPrity 5 to 10 g of soybeans were
extracted frgglgﬁch processed soybean sanple at random and the residual
urease acti Vi ﬁ thereof was neasured and the variances of 5 the results
wer e eval uaedDbasmgrensthe following criteria. 5: Al soybeans in the

ngiet Cagfe negat iovgsﬂ £gsee aghd Viid ed birSpirans a W gicar ribease
or |ess. above wgre placegrignges égmcﬁgéﬁiﬁgd(ﬁ%ﬁé&é&%ﬁ§%ﬁﬂﬂJ'ty of 20%
5 Shinagawa Machinery Works Co., Ltd., SRB-H-100 autoclave)
in which the pressure was controllable. Decompression was
conducted using a vacuum cooler {(manufactured by Shinagawa
Machinery Works Co., Ltd., model name: FCD) until the
pressure of the atmosphere surrounding the soybeans became
10 that of each sample as shown in Tables 1 and 2 below, and
that pressure was maintained for 5 minutes.
[0046]
3. Preliminary heating
After the decompression was completed, water

15 vapor was gradually introduced into the steam machine over
a period of about 3 minutes to return the pressure inside
the steam machine to ordinary pressure. Thereafter, the
halved beans that have undergone the decompression were
heated (by introducing heated water vapor) in the steam

20 machine at 80°C for 10 minutes.
£0047]

4. Steaming
After the heating, water vapor was continuously
introduced into the steam machine and steaming was -

25 conducted according to the temperature and time duration
set for each sample as shown in Tables 1 and 2 below.
After the steaming, the pressure of the atmosphere in the
steam machine was reduced to 5 kPa and maintained until
the temperature of the processed soybeans that have

30 undergone steaming became 60°C to dry the surface of the
processed soybeans. The pressure in the steam machine was
then returned to ordinary pressure, and the processed
soybeans were collected.

[0048]
35 5. Drying



3: Soybeans

~contained with a probability of 20% (exclusive) to 40% (i nclusive).

2: Soybeans

havi ng an urease activity of pseudopositive or nore are

havi ng an urease activity of pseudopositive or nore are

contained with a probability of 40% (exclusive) to 60% (inclusive).
_ having an urease activity of pseudopositive or nore are
contained with a probability of 60% 20(excl usive) to 80% (i nclusive).

1: Soybeans
[ 0055] Aver
extracted f
ur ease acti
| evel s of t
2 points 1
evaluated b
(i.e., all

activity) b
but not ®xc

10

15

20

25

30

35

age residual urease activity 5to 10 g of soybeans were

15

rom each processed soybean sanple at random and the residual 25
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eedingthe water content thereof became 6 wt or less.
After drying, the processed soybeans were cooled to 30°C
or lower.
[0049]
6. Pulverization

Using an air grinder, the processed soybeans
that were collected after drying were pulverized.
Pulverization continued until the mean particle diameter
became 20 to 50 pm. The mean particle diameter was
measured using a laser diffraction/scattering particle
size distribution analyzer (LA-750, manufactured by
Horiba, Ltd.).
[0050]
B. Evaluation of processed soybeans

The processed soybean powders obtained above were
measured and evaluated in terms of their urease activity,
unifermity, sweetness, and raw taste as described below.
[6051]

Measurement of urease activity

0.1 g of processed soybeans and 1 mL of water
were placed in a 10-mL color comparison tube, and
thoroughly mixed. Subsequently, 1 mL of a neutral pbuffer
(containing 5.79 mg/mL of disodium hydrogenphosphate and-
3.53 mg/mL of dipotassium hydrogenphosphate, pH 7) was
added thereto, and 1 mL of urea solution (containing 10
mg/mL of urea, remainder: water) was further added
thereto, followed by incubation at 40°C for 20 minutes.
Thereafter, 4 mL of water, 1 mlL of sodium tungstate
solution (containing 100 mg/mlL of sodium tungstate,
remainder: water), and 1 mL of sulfuric acid solution

(containing 0.5 volume% of sulfuric acid, remainder:



10[ 0058] Sweet ness neasur enent Fi ve panelists were asked to
taste the processed soybeans, and to evaluate the sweetness thereof by a
gradi ng system based on the following criteria. The 15 results show t he
average of the points given by the panelists. Gade 5. very sweet 204: Sweet
3:Slightly sweet 2: Faintly sweet 1:Not sweet [0059] 25 Raw taste .

measur enment Five panelists were asked to taste the processed
soybeans, and to evaluate the intensity of the raw taste thereof based on
the following criteria. The results show the average of the points given by
the panelists. 30 Grade 5: No raw tast&l@ A faintiy raw taste 3 A

slightl : -21-.1:
faste [D06OTTELt HZPF rf e ar s br) cab S s (e “iThe i nf | uence
on the resukesngtprocessedre was subjected to filtration using filter
paper (No. 5A) to collect the filtrate.
[0052]

5 Subsequently, 2 mL of the filtrate thus obtained
was placed in a 25-mL color comparison tube, and 15 mL of
water, 1 mL of potassium-sodium-tartrate solution
(containing 20 mg/mL of (+)-potassium-sodium-tartrate
tetrahydrate (Rochelle salt), remainder: water), 2 mL of

10 Na’s Reagent (containing 55 mg/mL of mercury iodide
(IT) (red), 41.25 mg/mL of potassium iodide, 2 mL of (144
mg /el sodium hydroxide, remainder: water), and enough |
water to make the total amount 25 mlL were added.
[0053]

15 The color of each sample after the treatment was
observed and evaluated based on the following criteria.

"Evaluation criteria

Positive (+4) Liquid having a brick-like color
turbidity or transparent upper
20 layer
Positive {(+3) Liguid having an orange

transparent upper layer

Positive (+2) Deep gold or yellow transparent
liquid
25 Pseudopositive (+1) Ligquid having a pale yellow or

slightly yellow upper layer.
Negative (-) Almost the same color or a lighter
color than that obtained in
control test tube®
30
#1 In the control test tube, the urease activity was
evaluated using 0.1 g of water instead of 0.1 g of
processed soybeans.

35 [0054]



soybeans was exam ned by changing only the deconpression condition wthin
the range of 5 to 100 kPa as shown in Table 1 below. Table 1 shows the
results. [0061] Deconpression condition Steam ng conditions Sweetness Raw
taste reduction Uniformty Average residual urease activity Sanple 1-1 5
kPa 110C, 25 mnutes 4 55 5 Sanple 1-2 10 kPa 110C, 25 mnutes 3 5

_19_
Uniformity
5 to 10 g of soybeans were extracted from each
processed soybean sample at random, and the residual
urease activity thereof was measured and the variances of
5 the results were evaluated based on the following

criteria.
5: All soybeans in the sample have negative urease
activity.

10 4: Soybeans having an urease activity of pseudopositive

or more are contained with a probability of 20% or less.
3: Soybeans having an urease activity of pseudopositive
or more are contained with a probability of 20%
(exclusive) to 40% (inclusive).

15 2: Soybeans having an urease activity of pseudopositive
or more are contained with a probability of 40%
(exclusive) to 60% (inclusive).

1: Soybeans having an urease activity of pseudopositive
or more are contained with a prcbability of 60%
20 (exclusive) to 80% (inclusive).
[0055]
Average residual urease activity
5 to 10 g of soybeans were extracted from each
processed soybean sample at random, and the residual

295 yrease activity thereof was measured by the method
described above. The levels of the measured residual
urease activity were converted into the points shown
below, and the average points of each treatment condition

were calculated.

30 [0056]
Positive (+4): 5 points
Positive ({+3): 4 points
Positive (+2): 3 points
Pseudopositive (+1): 2 points

35 Negative (-): 1 point



5 5 Sanple 1-3 30 kPa 110C, 25 mnutes 3 54 5 Sanple 1-4 50 kPa 110C, 25

_ gizutes 2 42 3 Sanple 1-5 100 kPa (atnospheric pressure) 110C, 25 m nutes

-20-
The calculated average values are evaluated
based on the following criteria.
f0057]
5: Average value of 1 (i.e., all processed soybeans
5 measured had negative residual urease activity)
Average value greater than 1 but not exceeding 2.

: Average value greater than 2 but not exceeding 3.
: Average value greater than 3 but not exceeding 4.

4
3
2
1 Average value greater than 4 but not exceeding 5.
10 [0058]
Sweetness measurement
Five panelists were asked to taste the processed
soybeans, and to evaluate the sweetness thereof by a
grading system based on the following criteria. The
15 results show the average of the points given by the

panelists.

Grade
5 very sweet
20 4 Sweet
3: Slightly sweet
2 Faintly sweet
1: Not sweet
[0059]
25 Raw taste measurement
Five panelists were asked to taste the processed
soybeans, and to evaluate the intensity of the raw taste
thereof based on the following criteria. The results show

the average of the points given by the panelists.

30
Grade
o No raw taste
4 A faintly raw taste
3: A slightly raw taste
35. 2 A strong raw taste



12 10 -22- [0062] As is evident fromthe results of Table 1
by deconpressing the soybeans before steamng them a lack of uniformty in
the urease activity remaining in the 5 processed soybeans can be renarkably
reduced. The results indicate that the aforesaid effect becones nore

remar kabl e when deconpression is perfornmed at a pressure of 30 kPa or |ess.
It al so becane clear that the residual urease content (i.e., urease
activity) can be remarkably reduced 10 by prelimnary deconpressing them
Furthernore, the addition of a deconpressing step not only affects the
urease content but al so increases the S%est ness of the processed soybeans
and accordlngly educes the raw t [0063] 15It is believed that the
reduction o SETEGHtEmY ditf ¢ %?lenprovenent in taste were achi eved by
the fact that the thermal conductivity of the soybeans as a whol e was

i nproved, ag@ogglforn1heat|ng was nmade possible during the steam ng by

conducting deco I pr i or to_20 steanlno. hpée t&gt when deconpressi on
was not condbcted:p g : g of the soybeans was
observeds during steanﬁhg,1aﬁdueheeuoea5bectﬁﬁ@#ﬁl&@spiﬁﬁe%ﬁﬁqsfactor|Iy
rﬁduced [I'O%@ ]o%%g s &3k %xaﬁQBEHeB§ecH£n§1§@n&)ﬂi‘DyC‘Q:FDQ'cﬂé@cﬂﬁpre581on As
shown in Ta

el ow, the raw taste a rg |ﬂ@€ %rease activity of
soybeans pr@@@géééoﬁywéﬁgﬁﬁlﬁBetﬁ@ng?ea gt 2ondi t Fons® wet & Headlired. Tabl e
2 shows t heTateanilnpetomdi t Toinde t bgetdes Whg hrasheltrsasul ts. 30[ 0065] Table 2
-23- Deconqb%%aﬁon condi tion

Decompressicn | Steaming Sweetness | Raw taste | Uniformity | Average
condition conditicns reduction residual
urease
activity
Sample | £ kPa 110°¢c, 4 5 5 5
1-1 25 minutes
Sample { 10 kPa 110°C, 3 5 5 5
1-2 25 minutes
Sample | 30 kPa 110°c, 3 5 4 5
1-3 25 minutes
Sample | 50 kPa 110°¢c, 2 4 2 3
1-4 25 minutes
Sample 100 kPa 110°cC, 2 4 1 2
1-5 {atmospheric 25 minutes
pressure}

10



St eam ng conditions Raw taste reduction Urease activit

: y Sanple 2-1 10 kPa
115C, 25 mnutes 5 - Sanple 2-2 10 kPa 110C, 25 mnutes 5 - Sanple 2-3 10
kPa 110C, 61 minutes 5 - Sanple 2-4 10 kPa

—-27~

[0062]

As is evident from the results of Table 1, by
decompressing the soybeans before steaming them, a lack of
uniformity in the urease activity remaining in the

5 processed soybeans can be remarkably reduced. The results
indicate that the aforesaid effect becomes more remarkable
when decompression is performed at a pressure of 30 kPa or
less. It also became clear that the residual urease
content (i.e., urease activity) can be remarkably reduced

10 by preliminary decompressing them. Furthermcre, the
addition of a decompressing step not only affects the
urease content but also increases the sweetness of the
processed soybeans and accordingly reduces the raw taste.
[0063]

15 It is believed that the reduction of urease
content and the improvement in taste were achieved by the
fact that the thermal conductivity of the soybeans as a
whole was improved, and uniform heating was made possible
during the steaming by conducting decompression prior to

20 steaming. Note that when decompression was not conducted
prior to steaming, nonuniform heating cof the soybeans was
observed during steaming, and the urease content was not
satisfactorily reduced.

[0064]
25 Test 2: Influence of steaming conditions

As shown in Table 2 below, the raw taste and
residual urease activity of soybeans processed by changing
the steaming conditions were measured. Table 2 shows the
steaming conditions together with the results.

30 [0065]
Table 2



75C, 25 mnutes 1 +4 Sanple 2-5 10 kPa 151C, 25 minutes 5 - Sanple 2-6 10
kPa 75C, 61 mnutes 2 +4 [0066] As is clear fromthe results of Table 2,
when 5 the steanming tenperature is 75C or less, the raw taste and urease
activity of the soybeans cannot be satisfactorily reduced even when the
steaming time is extended. The results also clarify that having a high
steam ng tenperature (sanple 2-5) does not affect the 10 function of

{ed?cing gzease activity (i.e., residual urease content) and renoving a raw
aste. - -

23—
Decompression j Steaming Raw taste Urease
condition conditions reduction activity
Sample 2-1 10 kPa 115°C, 5 -
25 minutes
Sample 2-2 10 kPa 110°¢, 5 -
25 minutes
Sample 2-3 10 kPa 110°C, 5 -
61 minutes
Sample 2-4 10 kPa 75°C, 1 +4
25 minutes .
Sample 2-5 10 kPa 151°C, 5 -
25 minutes
Sample 2-6 10 kPa 75°C, 2 +4
61 minutes

[0066]
As is clear from the results of Table 2, when

5 the steaming temperature is 75°C or less, the raw taste

and urease activity of the soybeans cannot be

satisfactorily reduced even when the steaming time is

extended. The results also clarify that having a high

steaming temperature (sample 2-5) does not affect the
10 function of reducing urease activity (i.e., residual

urease content) and removing a raw taste.



CLAIMS [Claim1] A nethod for producing a processed soybean conpri sing
steps (A) and (B): 5(A) deconpressing a soybean; and (B) steam ng the
soybean obtained in step (A). [Caim 2] The net hod accordi ng
to claim1, wherein the 10 deconpressing is conducted by exposing the
soybean to a reduced pressure of 30 kPa or less. [Caim 3]

The met hod according to claim1 or 2, wherein 15 the steamng is perforned
at 80 to 150C over a period of 1 to 60 mnutes. [C aim 4] The
met hod according to any one of clains 1_to 20 3, wherein a processed
soybean that has undergone steaning is farther subjected to drying and/or
pul veri zation. [Caimb5] A processed gp ?ﬁgn obt ai nabl e by any one of the
25 met hods according to clains 1 to 4. % ai m 6] The processed
soybean according to EF&aHN5L] whi ch has urease activity of pseudopositive

(+1) or less 30 neasuxegebiasedt®n KGidesmqat iporale sstean dartbeGB/ T5413. 31-
1997. o .
comprising steps (A) and (B):
5 (A) decompressing a soybean; and

(B) steaming the soybean obtained in step (A).

[Claim 2]
The method according te claim 1, wherein the
10 decompressing is conducted by exposing the soybean to a
reduced pressure of 30 kPa or less.

[Claim 3]
The methed according to claim 1 or 2, wherein
15 the steaming is performed at 80 to 150°C over a period of

1 to 60 minutes.

[Claim 4]
The method according to any one of claims 1 to
20 3, wherein a processed soybean that has undergone steaming
is further subjected to drying and/or pulverization.

[Cilaim 5]
A processed soybean obtainable by any one of the

25 methods according to claims 1 to 4.

[Claim 6]
The processed soybean according to claim 3,
which has urease activity of pseudopositive (+1) or less
30 measured based on Chinese national standard GB/T5413.31-

1997.



