1 NOVEL SOYBEAN PROTEI N MATERI AL AND METHOD FOR PRODUCI NG THE SAME
Technical Field 5 [0001] The present invention relates to a
sugar-contai ning soybean protein material and a production nethod for the
sanme. Background Art 10 [0002] Sodium caseinate has w dely been used as a
~raw material in the markets of enulsifi#&d products such as I|iquid and
powdery coffee whiteners, and enulsified fats and oils because sodi um
caseinate has high emulsifiability 15 and enul sion stability. However, the
purchase of sodium caseinate is becomng difficult because a demand for
sodium caseinate is i ng0eRsi AQYRBANABRRABELIN MACTERIAyeaND. - Al so, a demand
for a soybean protein material in the nmarkets of enulsified products is

i ncreasi ng because of the MpTh EFOR PROUTING BHEli SANE asei nat e-cont ai ni ng
raw materials of animal origin due to problens such as accunul ati on of
chol esterol fromthe viewpoint of recent health consciousness. [0003] 25
Attenpts to produce liquid coffee whiteners by using 2 soybean protein

mat eri al s heweheset afiene been made.

5 [0001]

| The present invention relates to a sugar-containing
scybean protein material and a production method for the
same.
Background Art

10 [0002]

Sodium caseinate has widely been used as a raw
material in the markets of emulsified products such as
liquid and powdery coffee whiteners, and emulsified fats
and cils because scodium caseinate has.high emulsifiability

15 and emulsion stability. However, the purchase of sodium
caseinate is becoming difficult because a demand for sodium
caseinate is-increasing worldwide in recent years. Also, a
demand for a soybean protein material in the markets of
emulsified products ié increasing because of the trend of

20 aveiding sodium caseinate-contaiﬂihg raw materials of
animal‘origin due to problems such as accumulation of
cholesterol from the viewpoint of recent health
consciousness.

(0003]

25 Attempts -to produce liquid coffee whiteners by using




However, in the case where about 30% by weight of total proteinin liquid
coffee whitener is soybean protein, feathering occurs when used for
coffee, thereby restricting 5 the use as coffee whitener. Although Patent
Docunent 1 discloses that a conbi ned use of soybean protein isolate wth
sodi um casei nat e suppresses the feathering when coffee whitener is added
to coffee, it does not achieve the suppression of water separation of the
cof fee whitener 10 during storage. [0004] Also, Patent Docunent 2

di scl oses liquid coffee whiteners obtainabl e by conbinati ons of hydrol yzed
soybean pge6tBeAni pebatenandteariaQys hardl iefetrd cagenieen bawever, 15 the
nmet hod does not achi eve the suppression of water separation of the whitener

during stonageveeit har thkheugh whief eaiher i3ng iy sipressed . tdurlri ef
liquid coffee whitener capable of suppressing the feathering as well as

capabl e of psdpREES$hNG ite WRbErcsep@ridicndt dW istg/ a0 gg&tedti,i n which 30%
by weight or nore of total protein is soybean protein, has not been

hitherto obtaknedink08@elirsAwnke RRWHEHLICFeRhithrNRhy aialdieiiing O
produce the whitenér by a nethod using soybean protein is nmade in 25

Pat ent, DoCHRBNGLs3- 2EOWBYeke hﬂl&@%egaseAWQ%b%g%Q%@@éﬁ% DRI Bten tory nor e of
total protein in the powdery coffee whitener is soybean protein, viscosity
is increasgdsdyhisBg that a combined use of soybean protein isolate
with sodium caseinate suppresées the feathering when coffee
whitenei is added to coffee, it does not achieve.the
suppression of water separation of the cocffee whitener
10 during storage.
[0C04]
Also, Patent Document 2 discloses liquid coffee
whiteners obtainable by combinations cf hydrolyzed scybean
protein isclate and various emulsifying agents. However,
15 the method does not achieve the suppression of water
separation of the whitener during storage, either, thcugh
the feathering is suppressed. In brief, liquid coffee
whitener capable of suppressing the feathering as well as
capable of suppressing the water separation during storage,
20 in which 30% by weight or more of total protein is soybean
protein, haé not been hitherto obtained.
[COC5]
As to powdery coffee whitener, an attempt to produce

the whitener by a method using soybean protein is made in

25 Patent Document 3. However, in the case where B0% by



the preparation of a liquid mxture of raw materials, thereby preventing
spray drying. Further, feathering 5 occurs when added to coffee. Thus,
powdery cof fee whitener in which 80% by weight or nore of total proteinis
soybean protein has not been hitherto obtained. [0006] Meanwhile,
reaction products of a reducing sugar angl 10 soybean protein isol ate have
been heretofore studied. For exanple, a reaction product formed by

non- degr aded soybean protein, a reducing sugar, and an am no
group-containing conpound is studied in Patent Docunent 4, but this is

directed t@etheti oRr aveeerlf @btalf bavwdleinant ithd pobhiddisf fdetidde t o i nprove
emul sion stability which is an object of the present invention. In Patent

Docunent 5SyntReher §sasod@seh RiriceRi0f, thedysapsr atd am ez LOMoside whose
enul sifiability is inproved by form ng a m xed powder from soybean protein

i solate angna gg%ﬁ%%ﬁ%ﬁ%&i@Q,aii@qui%QnﬁWﬂﬁ%%a@f13§d(%Mﬂkﬂbaﬁtﬁ@j||ard
reaction at 60C for 7 days. However, such a long termreaction is

difficult tramepthe bRdusthibalsHaeweeiathg [ 064 hd7at enda oot 1
JP- A-51- 144764 35%5atentng23§e€?mgiY?P?A-6-303901 4 Sétentqﬁgcunent 3:

JP- A- 8- 30698 - ,Rat Rk nDAGKHITRNt: o4 coteh. 20891312562, aRat &M r AC UBtefix
JP- A- 2005- 187401
"in which B80% by weight or more of total protein is soybean
protein has not been hitherto obtained.
[0006]
Meanwhile, reaction products of a reducing sugér and

10 soybean protein isolate have been heretofore studied. For
example, a reaction product formed by non-degraded soybean
protein, a reducing sugar, andAan amino grcup-containing
compound is studied in Patent Document 4, but this is
directed to the improvement cf a flavor, -and it is

15 difficult to improve emulsion stability which is an object
of the present invention. In Patent Document 5, there is a
description of the preparation of a composite whose
emulsifiability is improved by forming a mixed powder from
soybean protein isolate and a peolysaccharide, i.e.,

20 chitosan, followed by a Maillard reaction at 60°C for 7
days. However, éuch a long term reaction is difficult from
the industrial viewpoint.

[0007]
Patent Document 1: JP-A-51-144764

25 Patent Document 2: JP-A-6-303901



Di scl osure of the Invention 5 Problens to be solved by the Invention
[ 0008] An object of the present invention is to obtain a soybean protein
mat eri al having high enulsion stability as well as coffee whitener

containing a | arge anount of 10 soybean protein in its total

protein and

being free from feathering and water separation during storage. [0009]

The present inventors have intensively studied to achieve the above

obj ect, and have found that a novel 15 soybean protein material having high
enul sion stability can be obtained by m xing a reducing sugar with a

soybean protei parawtMbeunahe per heral-wg 3@ eh@at treatment and
subsequently a hydrolysis treatnment. Further, the present inventors have

succeeded i n spegkbyicngotheecpRY3i-calp-n20 gpnopartsiges of a soybean protein
material required for preparing |iquid and powdery coffee whiteners,

t her eby obtainbggeﬁgfbg@umghke@grJ@aﬁpgb@gngggqxhean protein

mat eri al and

havi ng good physical properties. Thus, the present invention has been

conpl et ed. p29-MiLgsPe¢ Lheakhyenthepresent invention provides: 5 (1) A
‘met hod for producing a sugar-containing soybean protein material, which

conprgses:ngﬁh@ﬁsatgoggegglgggtghnghra?ggggggg%] wi th a reduci ng sugar;

eat treatnent at p
[0008]

perform ng

at a tenperature higher than

An object of the present invention is to obtain a

soybean protein material having high emulsion stability as

well as coffee whitener containing a large amount of

10 soybean protein in its total protein and being free from

feathering and water separation during storage.

[0009]

The present inventors have intensively studied to

achieve the above cbject, and have found that a novel

15 soybean protein material having high emulsion stability can

be obtained by mixing a reducing sugar with a soybean

protein raw material, performing a heat treatment and

subsequently a hydrolysis treatment. Further, the present

inventors have succeeded in specifying the physical

20 properties of a soybean protein material required for

preparing liquid and powdery coffee whiteners, thereby

obtaining coffee whitener containing soybean protein

material and having good physical properties. Thus, the

present invention has been completed.

25 More specifically, the present invention provides:



5 100C and 170C or lower for 10 to 300 seconds; and performng a

hydrol ysis treatnent; (2) The nethod for producing a sugar-containing
soybean protein material according to the above (1), wherein the reducing
sugar is added in a ratio of 0.5%by 10 weight or nore per dry weight of

t he soybean protein raw nmaterial; (3) The nethod for producing a
sugar-contai ning soybean protein material according to the above (1),
wherein the soybean protein nmaterial contains 80% by wei ght 15 or nore of
protein on a dry weight basis and has the 0.22 M TCA solubility of 5% by
wei ght or nore; ({4) AhgerBbtHodof-oprproditigng ausugar-ottrtiaiimongoyd@Arean
protein material according to the above (1), wherein the soybean protein
mat eri al hgsotbenpmaternal?0whakubicbinpy iek s80%:lkky nyeiaghic yieampxotein A
sugar - cont ai ni ng soybean protein material conprising 80% by wei ght or nore

of proteinraf Azdeyivei ghth BagkesucwWhgr eugatrhe pR 22 rMiTGAaselady ity is 5%
by weight or nore and 35% by weight or |ess, and 180 nol or nore of a 25

sugar is beubdtRentJaf pAretei o €.0( 6k Eheespeazteort aiikjheg s0Mean
protein material according to the above (5), wherein the R-conglycinin

contegt in;phat el by, g Bl SAMEt had i15) 3396050 | &8Ssnad 7)arlhe
sugar - cont ai ni ng soybean protein material 5 according to the above (5),
‘Wwherein thg.prataiAgSal UPhkblYsis treatment;

(2) The method for producing a sugar-containing
soybean protein material according to the above (1},
wherein the reducing sugar is added in a ratio of 0.5% by

10 " weight or more per dry weight of the soybean protein raw
material;

(3) The method for producing a sugar-containing
soybean protein material according to the above (1),
wherein the soybean protein material contains 80% by weight

15 or more of protein on a dry weight basis and has the 0.22 M
TCA solubility of 5% by weight or more;

{4) The method for producing a sugar-containing
soybean protein material according to the above (1),
wherein the soybean protein material has the protein

20 solubility of 80% by weight or more;

(5) A sugar-containing sojbéan proteiﬁ material
comprising 80% by weight or more of protein on a dry weight
basis, wherein the 0.22 M TCA solubility is 5% by weight or
more and 35% by weight or less, and 180 umol or more of a

25 sugar is bound per g of protein;



is 80% by weight or nore; (8) A food or drink obtainable by using the
sugar- contai ning soybean protein material according to the above (5) or

t he sugar-containing soybean protein material 10 produced by the nethod
according to the above (1); (9) The food or drink according to the above
(8), which is an enulsified conpositioné (10) The food or drink according
to the above (9), which is selected fromthe group consisting of coffee 15
whi tener, flour paste, margarine, and an enulsified fat or oil; (11) The
food or drink according to the above (8), which is an acidic protein
drink; (12) A sayhearrhy Ghejdy-wmiredd ial ingheseianrt herdt &2n Mha 28r T0A
solubility is 15% by wei ght or nore and 30% by weight or less; the protein

sol ubi ity 48000y MEI G MovDres), aitkidigh tHHAIB-cHENfciin
R-conglycinin and glycinin in total protein by SDS-PAGE is 30% or |ess;

(13) The sQyReamPriel ¢idsbryElred @l arduorsh ngetikod hies 25% abpvbe§d?), which is
used for coffee whitener; 7 (14) Coffee whitener obtainable by using the

soybean protein mat erjal saﬁigé}f-fﬂdig;éi%ir\k,}ﬁ ahavead Rotann hdSyrThe cof fee
whi t ener according to the above (14), erein the soybean protein materi al
i's soypean JURLRIiMP do Uil abdfd edd) ofutdies imviedd iPfotein solubility
is 80% by weight or more; |
(8) A food or drink obtainable by using the sugar-
containing séybean protein material according to the above
{5) or the sugar-containing soybean protein material.
10 produced by the method according to the above (1);
(9) The food or drink according to the above (8),
which is an emulsified compcsition;
(10) The food or drink according to the above (8),
which is selected from the group consisting of. coffee
15 whitener, flour paste, margarine, and an emulsified fat or
oil;
(11) The food or drink according to the above (8),
which is an acidic protein drink;
(12) A soybean protein material, wherein the 0.22 M
20 TCA solubility is 15% by weight or more and 30% by weight
or less; the protein solubility is 80%.by welilght oi more;
and the total content of P-conglycinin and glycinin in
total protein by SDS—PAGE is 30% or less;
(13) The soybean protein material according to the

25 above (12), which is used for coffee whitener;



[ 0010] According to the present invention, it is possible to obtain and
produce a soybean protein material having high 10 enulsion stability, as
well as it is possible to prepare good |iquid coffee whitener free from
feathering and water separation during storage and good powdery coffee
whitener free fromfeathering and a viscosity increase during
preparation. 15 [0011] (Soybean Protein Raw Material) Hereinafter, the
present invention will specifically be described. The soybean protein raw
material in the present invention is a subject raw material to which a 20

reduci ng sugar is4qddedreboldhevad by cperfionmiRy Ly hedhg ttheatsmMe fror
preparing the sugar-containing soybean raw material of the present

i nvention. ;Exagpheg thenaaf ackrekiudg WMaoke sapdviek @r)defald ed soym | k
obtained by extracting a protein conponent from soybeans such as whol e 25

soybeans or def 3§ 5¢dryDREaREMHA tWALS! QL WRINRA teaksle &bARd MV ng
okara (soy pul p); soybean protein isolate obtained fromthe above soymlk

by concent i p el a : ithqa s WF @yﬂy
isoelectri%ﬁgggggi%ﬁ%a%?gﬁgﬁﬁtﬁEgggggfg%tEE&gé égefilizéﬁpgﬁg&§$¥bd 5

produgt thergef, It is preferable to use a raw material having high
protein purity such as soybean protein isolate as the soybean protein raw

material bgeayse LBer§UIRhvention
[0010]
According to the present invention, it is possible to
obtain and produce a soybean protein material having high
10 emulsion stakility, as well as it is possible to prepare
good liquid coffee whitener free from feathering and water
separation during storage and good powdery coffee whitener
free from feathéring and a viscosity increase during
preparation.
15 [0011]

(Soybean Protein Raw Material)

Hereinafter; the present invention will specifically
be described. The soybean protein raw material in the
present invention is a subject raw material to which a

20 reducing sugar is added, followed by performing a heat
treatment for preparing the sugar-containing soybean raw
material of the present invention. Examples thereof
include whole soymilk or defaﬁted soymilk obtained by
extracting a protein component from soybeans such as whole

25 soybeans or defatted soybeans with water or warmed water



cont ai ni ng soybean protein material finally obtained desirably contains
80% by wei ght or nore of protein on a 10 dry wei ght basis. For exanple,
soybean protein isolate can be prepared as follows. That is, soymlk is
obtained by adding water or warned water to defatted soybeans, perforning
extraction in the vicinity of neutral pH and separating okara. Then, pH
of the soymlk is adjusted to 15 around pH 4.5 to recover a precipitate of
isoelectric precipitation. Water and an al kalizing agent are added.to the
precipitate to obtain an agueous solution having a solid concentration of

5 to 150 ba(nwekgiﬂbv@ﬂg Bkaeh %séyt puld), sprekenaplretaboutiseldtteo 7.5. The
sol ution of soybean 20 protein isolate thus obtained can be used as it is

for the syhsggHenAt rebRPEheOhbbleCBByRE1KSSY Ry ndiyitia tWinigh pfot edirt gut
sterilization and then dissolving again. It is possible to obtain a

sol ution of erés%@hegw%aaa 8% mdesehhbedhereiinakledm avater in advance,
foll owed by 25 dissolving the soybean protein raw naterial into the 9

sol ution. [0Q42}; ¢ {Addht j@RnohnRaduei; ngrnugark oA in8Guei RGSUGaled S added to
an aqueous” solution of 5 the soybean protein raw material thus obtai ned,

" D PSS SO OR Lend et Sancen cald n e apesnurt on o
Stage_heath&&fﬁ&”ﬁﬁ&h protein purity such as soybean protein isolate

as the soybean protein raw material because the sugar-
containing soybean protein material finally obtained
desirably contains 80% by weight or more of protein on a

10 dry weight basis. For example, soybean protein isolate can
be prepared as follows. That is, soymilk is obtained by
.adding water or warmed waﬁer to defatted soybeans,
performing extraction in the vicinity of neutral pH, and
separating ckara. Then, pH of the soymilk is adjusted to

15 around pH 4.5 to recover a precipitate of isoelectric
"precipitation. Water and an alkalizing agent are added to
the precipitate to obtain an agueous solution having a
solid concentration of 5 to 15% by weight and pH of 5.7 to
8.0, preferable about 6.8 tc 7.5. The solution of soybean

20 protein ;solate thus obtained can be used as it is for the
sﬁbseqﬁent'steps, or it can be used by drying with or
without sterilization and then dissolving again. It is
possible to obtain a solution of a réducing sugar as
described hereinafter in water in advance, followed by

25 dissolving the soybean protein raw material into the



Exanpl es of the reduci ng sugar used include nonosaccharides 10 such as

L- ar abi nose, D xyl ose, D-glucose, D ribose, and D fructose, disaccharides
such as | actose and nmaltose, and tri- and hi.gher-pol ysacchari des such as
dextrin having reducing termnals. In view of the price of the reducing
sugar used and the emulsifiability of the soybean protein 15 materi al
finally obtained, the reducing sugar is preferably a nono- or

di saccharide, nore preferably D glucose, D fructose, |actose, or maltose,
nost preferably D-glucose. Preferably, one or nore reducing sugars

sel ected fgem:these reducing sugars can be added .in an anount of 0.5% by
wei ght 20 or nore, nore preferably 2% by wei ght or nore, based on the
solid contenphieff the soybean protein raw material in the aqueous sol ution.
This anmount is preferably 10% by weight or |ess. Wen the anmount exceeds

10% by wei ght, gakeritAgn 63N RRGEMinlgN sl rgugar - cont ai ni ng soybean protein
mat eri al 25 obtained, and a protein content in the protein material is 10

| argely decreasﬁdre@ﬂ%iﬁgo%%b@r”%%e@d@ed s AHVHRR G 1Dt &8,
preferably pH 7 to 8, before or after the addition of the reducing sugar.

Wien the pHyiLs LOWeL, b@%teﬁﬁoE%Mnnﬂﬁﬁéyﬂéy LI hAS ,PROIG . an
amul sifiability To cause 5 water separation during storage of coffee

whitener, LAheoS¥alphee:Od bieoLher ANt dydnal ditils, not preferred
ecause of t'he possible formation of |ysinoalanine. [0013] (First
Stage'kbat(ZEﬁ@Eg%QE%ion of dried material) of 5 to 15% by weight,
focllowed by performing a first stagefheat treatment.
Examples of the reducing sugar used inciude monosaccharides
10 such as L-arabinose, D-xylose, D-glucose, D-ribose, and D-
fructose, disaccharides such as lactose and-maltose{ and
tri- and higher-polysaccharides such as dextrin having
reducing terminals. 1In view of the price of the reducing
sugar used and the emulsifiability of the soybean protein
1% material finally thained, the reducing sugar is preferably
a mono- or disaccharide, more preferably D—glucose, D-
fructose, lactose, or maltose, most preferably D-glucose.
Preferably, one or more reducing sugars selected from these
reducing sugars can be added in an amount of 0.5% by weight
20 or mére, more preferably 2% by weight or more, based on the
solid content of the soybean protein raw material in the
aqueous solution. This amount is preferably 10% by weight
or less. When the amount exceeds 10% by weight, ccloring
can occur in the sugar-containing_soybean protein material

25 obtained, and a protein content in the protein material is



10 After addition of the reducing sugar, the solution is subjected to a
heat treatnment under pressure at a tenperature exceedi ng 100C, preferably
130C or higher and 170C or | ower, preferably at 150C or |ower. The heating
time is 10 to 300 seconds, preferably 20 to 180 seconds. 15 The soybean
protein material obtained has poor emulsdfiability, when the heating
tenmperature is lower or the heating tinme is shorter. On the other hand,
coloring of the soybean naterial and a | oad on equi pnment are increased
when the heating tenperature is higher or the 20 heating tinme is |onger.

[0014] (Hydeekysksdiceabrear.) Sukseguentiry madee isql utd e afdterd the great
treatnment is subjected to protein hydrolysis. Wile the hydrolysis can 25

be perfor mgd3neas- gnzywelregallly wrder tacisdi Gyl tdonsiteld tiwydrol ysis with
a protease is preferred because it is effective for inprovenent of

- subsequent agauksibhi 3B kinky redBcaiR el .t henuotieaseusied hevet h dmel ude
one or nore kinds of proteases classified into "netal proteases" (e.g. 5

Baci | I us ngubkak nprateir-iasesprainert AL evdieWdals : Praiei ndsas cause
Aspergillus neutral proteinases, and ThernoaseTM, "acidic proteases”

(e.g. SDEDSHQ&tgé;E% QirbkySn Aeiding %rtf?)tr‘;aigt@ﬁﬁs A UAWEREM AR r " T hi O

pr ot eases” ronmel ai n and papai n),” and "serine proteases" (e.g. 10

trypsin, CQ)QQHE;&)@QSi Bn '%lﬂlét ioltih%ixn’hagltcf,e@lti%rﬁé(ie%fﬁli@lﬂot preferred
because of the possible formation of lysincalanine.
[0013]
(First Stage-Heat Treatment)

10‘ After addition of the reducing sugar, the solution is
subjected to a heat treatment under pressure at a
temperature exceeding 100°C, preferably 130°C or higher and
170°C or lower, preferably at 150°C or lower. The heating
time is 10 to 300 seconds, preferably 20 to 180 seconds.

15 The soybean protein material obtained has poor
emulsifiability, when the heating temperature is lower or
the heating time is shorter. On the other hand, coloring
of the soybean material and a load on egquipment are
increased when the heating temperature is higher or the

20 heating time is longer.

. [0014]

(Hydrolysis Treatment)

Subsequently, the solution aftér the heat treatment is
subjecfed to protein hydrolysis. While the hydrolysis can

25 be performed non-enzymatically under acidic conditions,



prot ei nases, Aspergillus alkali proteinases, alcalaseTM and biopraseTM in
ternms of protease classification. [0015] The reaction pH and the reaction
tenperature are 15 preferably those of optinum conditions of each protease
or conditions that enable each protease to exert its activity. In
general, the reaction pHis in the vicinity of the optimmpH of the
enzyne, and the reaction is perfornmed at a tenperature of 0C to 100C,
preferably 20C to 80C, nore 20 preferably 40C to 70C. Wiile the reaction
time varies depending on the pH and the tenperature, the reaction is

general |y pedterpedsf aith & pubesatse 12 howferryeferahige k0 i nutes to 6
hours. 0.22 MTCA solubility after the protease treatnent is preferably 5%

by wei ght efr@Btewvemgbe 2bppoekakal! ¥ r3@UHEMRIrgNtenl] d iESiSb idnict yost
preferably 8% by 12 weight or nore. The enulsifiability is poor when the

TCA sol ubkkikhp1es beWehe 2REtREQLERSOMEHiiI Vi wMBHdes mieteriorated
when the TCA solubility is higher. Even when the addition of the reducing

sugar and hegheati pgoRchieat FRAlk ;a1 el afdiefp idie duuh-ol wsi,
treatment, the resulting soybean protein material hardly exerts high

enu'ngiabbhbﬁiiukogéﬁkrQ§e§Q%@e§%%%%%ﬂeéﬁf%?%3ﬁ?33§ nkhddal s preferable
to performa further heat treatnment after the hydrolysis by a protease.
The heatingroteinases, Aspergillus neutral proteinases, and
Thermoase™), “acidic proteases” (e.g. pepsin, Aspergillus
acidic proteinases and Sumizyme™ AP), “thiol proteases”
(e.g. bromelain aﬁd papain), and “serine proteases” (e.g.
10 trypsin, chymotrypsin, subtilisin, Streptomyces alkall
proteinases, Aspergillus alkali protéinases, alcalase™ and
bioprase™) in terms of protease classification.
[0015]
The reaction pH and the reaction temperature are
15 preferably those of optimum ;onditions cf each protease or
conditicns that enable each protease to exert its activity.
In general, the reaction pH is in the vicinity of the
5ptimum pH of the enzyme, and thé reaction is performed at
altemperature of 0°C to 100°C, preferably 20°C to 80°C, more
20 preferably 40°C to 70°C. While the reaction time varies
depending on the pH and the temperature, the reaction is
generally performed for 5 minutes to 12 hours, preferably
10 minutes to & hours. 0.22 M TCA sclubility after the
‘protease treatment is preferably 5% by weight or more, more

25 preferably 30% by weight or less, and most preferably 8% by



tenperature is preferably 110C to 170C, nore preferably 130C to 170C. The
heating time is preferably 3 to 20 seconds. One of mmjor objects of the
second stage-heat 15 treatnent is sterilization, and preferred conditions
can be set for this purpose. The effect of sterilization is weak when the
tenperature is lower and the tine is sharzer, while problens of a flavor
and coloring are liable to be caused when the tenperature is higher and
the tinme is 20 longer. [0017] (Sugar-Containing Soybean Protein Mterial)
The soybean protein material thus obtained exhibits higher emulsifiability
and di spergebghtt profopeot eThe22mpaktifila@d 1as ycarpaoed wkdn atry &tz onal
soybean protein 13 isolate. It is quite suitable as a raw material for

enul si fiedspragucti sy asdibasrihanboblr-owiens plysibddlitypriepaednsasmeEhat is,

t he soybean protein material contains protein in an anmount of 80% by

wei ght or getereB8ratdaywhevwei@Bt Thasissland 1has a s( Iieorg .yCimidh comrent in
protein detected by an ELI SA nethod of 35%or less, 0.22 MTCA solubility

of 5% by wehghtdati tiBhecranRfdel8@dnRhngr shide @hd &w@amaa&lb@nd to per g of
protein. Further, protein solubility is preferably 80% by wei ght or nore,

and the 10t9e8€m%?£cé\ré%g%bﬁmédl gf%&etweeﬁ@rder@ s3Q%0ce MRGhE, Qhe | €SS,

nost preferably 15% by weight. The (3-conglycinin content in protein
detected by.al1ELhSAsRBLBAH pSotein material hardly exerts high

emulsifiability.
[0016]
{(Second Stage-Heat Treatment)

10 . It is p:eferable to perform a further heat treatment
after the hydrelysis by a protease. The heating
temperature is preferably 110°C to 170°C, more preferably
130°C to 170°C. The heating time is preferably 3 to 20
seconds. One of major objects cof the second stage-heat

15 treatment is sterilization, and preferred conditions can be
set for this purpose.' The effect of sterilization is weak
when the temperature is lower and the time is shorter,
whilerproblems cof a flavor and coloring.are liable fo be
caused when the temperature is higher and the time is

20 .longer.

| [0017]

{Sugar-Containing Soybean Protein Material)
The soybean protein material thus obtained exhibits
higher emulsifiability and dispersibility of protein

25 particles as compared with conventicnal soybean protein



preferably 30% or |ess. The 0.22 M TCA solubility, protein solubility,
protein determ nation, (3-conglycinin content by 15 an ELI SA net hod, and an
anount of binding sugar can be confirmed by the methods descri bed
hereinafter. [0018] Wile it is possible to distribute and use the sugar-
cont ai ni ng soybean protein material of ti® present 20 invention obtained by
t he above-described step as it is in the formof a liquid, the
sugar - cont ai ni ng, soybean protein material can also be used by drying into
a powder and blending it with various raw materials for various
applicationgo1Asecusedthereii tkheuli@zm 'S aubean s dfidyia25 fEans a

nol ecul e of protein derived fromsoybeans or a 14 hydrol ysate thereof, and

i's di stinguhahed £fEaM8cBRERKI, alandC BRkAIMNG ALRE/ reOARASMAIS) in addition

to protein such as "Soybean protein material™, "soybean protein raw
material ”, ;aRdersQuReaANTRLQL gisn E%%|%b§be§i k@Qk%LJﬁ%QMQ%@%JMEHdﬂélnS
Mat eri al for ffee Whitener) Meanwhile, thée soybean protein naterial

sui tably usedcohar lﬁogﬁegm\efﬂ teper efo%s NG 1O NG JUORES td @fyy and a
typi cal exanple thereotf is t e above-deScri bed sugar 10 contalnlng soybean

Port o8 FERRt: RERE “BroBAATE Beeoheay i ni R A e e
defatted - saymbik4opiabpedr R%aCKEiacly 1 &R AP LOMRENEBNYY i
solubility of 5% by weight or more, and 180 umol or more of
sugar is bound to per g of protein. Further, protein
solubility is preferably 80% by weight or more, and the
10 0.22 MVTCA solubility is more preferably 30% by weight or
‘less, most preferably 15% by weight. The B-conglycinin
" content in protein detected by an ELISA method is
preferably 30% or less. The 0.22 M TCA solﬁbility, protein
solubility, protein determination, B-conglycinin content by
15 an ELISA method, and an amount of binding sugar can be
coﬁfirmed'by the methods described hereinafter.
[0018]
While it is possible to distribute . and use the sugar-
containing sbybean protein material of the present
20 invention obtained by the ébove-described step as it is in
the form of a liquid, the sugar-containing soybean protein
material can also be used by drying into a powder and
blending it with various raw materials for various
applications. As used herein, the term “soybean protein”

25 means a molecule of protein derived from soybeans or a



soybeans such as whol e soybeans and defatted soybeans with 15 water or

war ned wat er and renovi ng okara; and soybean protein isolate obtained from
these soym |l k by concentrating protein by a treatnent with a UF nenbrane
or by isoelectric precipitation with an acid. Further, neutralized
products thereof, and sterilized and dried 20 products thereof can al so be
used. In any event, it is essential to have all of the above physical
properties, i.e., a) 0.22 MTCA solubility of the soybean protein

material is 15% by wei ght or nore and 30% by weight or less, b) protein

sol ubi | i t yh@firbhesaeybear rpodt, eiah draterdialt iiny s P fomel glitefidamre, and
c) a total content of J3 15 conglycinin and glycinin in total protein

det ect ed byoBPS1 nPAGE oit$ 30 Yoo dn@$S: ( FNA roridd ittiers dearb ot edwchmat eri al
for coffee whitener which satisfies these propertles can provide good

cof f ee whi penekchbeant kem-keat hfiend -and %%ﬁ&glﬂ”kéh”lng storage.
When the hydrolysis is perfornmed so that 2 M'T solubility beconmes 15%

by Welghtmg%egﬁﬁﬁ"'na%dC9%%%%%%%0@rdﬁé%ﬁﬂﬂédyhﬂgfmeSS the protein
solubility is lowered to | ess than 80% by wei ght. The soybean protein

mat erizal fgppgefif ee whitener having the 10 physical properties satisfying
the conditions of the present invention can not be obtained by nere sinple

ke e e L R L A i
total content Ohe%ﬁwhlle, the soybean protein material suitably used

for coffee whitener has the following properties, and a

typical example thereof is the above-described sugar-

10 containing soybean protein material. That is, examples of
the soybean protein material for coffee whitener in the
present invention include whole soymilk and defatted
soymilk obtained by extracting & protein component from
scybeans such as whole soybeans and defatted soybeans with

15 water or warmed water and removing okara; and soybean
protein isolate obtained from these soymilk by
concentrating protein by a tfeatment with a UF membrane or
by isoelectric precipitation with an acid. Further,'
neutralized produdts thereof, and sterilized and dried

20 products thereof can alsc be used. In any event, it is
essential to have all of the above physical properties,
i.e., a) 0.22 M TCA solubility of the soybean protein
material is 15% by weight or more and 30% by weight or less,

b) protéin sclubility of the soybean protein material is

25 80% by weight or more, and ¢} a total content of B-



15 conglycinin and glycinin in total protein detected by SDS- PAGE exceeds
30% dependi ng upon a particul ar protease selected. In such a case, the
physi cal properties suitable for coffee whitener can not be obtained. _
[0020] 20 Further, nore preferably, the 0.22 M TCA solubility described
ina) is 20% by wei ght or nore and 30% by5wei ght or less, and the protein
solubility described in b) is 80% by weight or nore. When the 0.22 M TCA
solubility is less than 15% by weight, the resulting coffee whitener is
liable 25 to cause feathering when it is added to coffee, and to 16 cause
its own oi lcaafdl yanichimcreRsel yativis cosi tyta Wenotden dJ&Aespbabbli spsis nore
than 30% by weight or the protein solubility is I ess than 80% by wei ght,

the resul timgeofd e Wit tleded, isnd el ¢ $0e Cadipe Rt Foteparabtenidue to
weak 5 emul sification. Furthernore, the soybean protein material is

preferably moyhese o aliei e SOl £c10bd 24 NSl DY s I gL bBE PP PEOLEHN
obtained fromdefatted soym |k by isoelectric precipitation because such a

soybean pr @fividdBiRid aoftdd Neli Sdpr esses #eah hesd fge ANG VWBh 8! water
separation 10 during storage. As used herein, the feathering neans the

formaty on ofeddeacWmatac MR tarowhan, adgidg €}9éfk?fd¥\$‘i§'§ﬂ§risto coffee; the
(0]

oil-off means the formation of an oil film on coffee wWhitener; and the

wat er sepanfid N IRANS gt SRR 3l ifdh of o PuMBE £f y PhASEmOECHES T B duri ng
storage. 15 [0021] :
weight or more in a conventiocnal production process, the
protein solubility is lowered to less than 80% by weight.
The soybean protein material for coffee whitener having the

10 physical properties satisfying the conditions of the
present invention can not be cobtained by mere simple
optimization, and it has not been known at all in the prior
art that such a soybean protein material is suitable for
coffee whitener. Sometimes, the total content of B-

15 conglycinin and glycinin in total protein detected by SDS-
PAGE exceeds 30% depending upon a particular protease
selected. In such a case, the physical properties suitable
for coffee whitener can not be obtained.

[0020]

20 Further, more preferably, the 0.22 M TCA solubility
described in a) is 20% by weight'or more and 30% by weight
or less, and the protein solubility described in b) is 80%
by weight or more. When the 0.22 M TCA solubility is less

than 15% by weight, the resulting coffee whitener is liable

25 to cause feathering when it is added to coffee, and to



(Application of Soybean Protein Material) The sugar-containing soybean
protein material of the present invention can be used for various foods
and drinks such as aninmal neat processed products, seafood paste 20
products, baked confectioneries, and various drinks, and particularly
suitable for enmulsified conpositions. Inléaddition, an acidic protein drink
is suitable as a drink. [0022] Exanples of the enulsified conposition for
whi ch the - 25 sugar-contai ni ng soybean protein material of the present 17

i nvention can be used include liquid coffee whiteners, powlery coffee

whi t ener s, chnstant scoihee ipewder and decereeam in cedaddiky | adtieen cehe i nf ant
formul ated m | k powders, nayonnaise-|like foods, cheese-|ike foods, flour
paste, 5 vachogslunbfigariyngs powderedf 0% and walilght emultd ipebdfatrs  and
oils, and emul sion stabilizing agents. In the production of these

emul si fi edse0npReSity0AS, 1Rs6t & hanoteiter byt hayi ggaybame Mhaivimico BSedn | K
protein can be used together with soybean protein. However, the smaller

the 10 anpunttehesuel OtileN ePrQ! @aflisles walthe Fegatertitdie afd ad wafak t he
sugar - cont ai ni ng soybean protein material of the present invention is

recogni zeden10923l cathensUgatreRRERIHNY tHRY RRABRITORIJt <1BT eidwd riad t he
15 soybean protein material for coffee whitener, which are the products of
the presentsi pyerkirahl yNaveRAYS Gt AMORYNIB® obtained by
neutralizing protein obtained from defatted soymilk by
iscelectric precipitation because such a soybean protein
material further suppresses feathering and water separation
10 during storage. As used herein, the feathering means the
formation of flocculated matter when adding coffee whitener
to coffee; the oil-off means the formation c¢f an oil film
on coffee whitener; and the water separation means the
separation of a water phase ocburring during storage.
15 [0021]

(Application 5f Soybean Protein Material)

The sugar-containing soybean protein material of the
present invention can be used for various foods and drinks
such as animal meat processed products, seafood paste

20 products, baked conféctioneries, and various drinks, and
particularly suitable for emulsified compositions. In
addition, an acidic protein drink is suitable as a drink.
[0022]

Examples of the emulsified composition for which the

25 sugar-containing scybean protein material of the present




quite suitable for a raw material of liquid and powdery coffee whiteners.
Wil e the soybean protein nmaterial can be distributed and used as it is in
the formof a liquid to 20 prepare coffee whitener, preferably, it is dried
to prepare a powder, followed by blending with various raw materials to
prepare liquid and powdery coffee whiterigrs. [0024] (Liquid Coffee
Whitener) 25 The |iquid coffee whitener in the present invention 18 neans
an oil-in-water type emrul sion conprising as its comnponents protein, |ipid,
and an enul sifying agent, which is in the formof a liquid at ordinary

t enper at ur enveReebar abhybet ek guicducef leeuikl terfdechas iaec@mgsi tion of 5
3 to 10% by wei ght of protein, 10 to 40% by weight of lipid, 0.2 to 1.5%

by wei ght pbwaephosphi@te, waRtcBes st 0 i2sSUnby cofFieghipo Bfdears  emdssidndang
agent, and exanples of the preferred viscosity of the liquid coffee

whi tener isc6Q miPas 0kcHBr €cebxanphes @brihe apeet @iin kceamenas, used for 10
constituting the liquid coffee whitener include various protein raw

nmaterial s aagoRKAL 8EP ] MREEELBLS , SkaBeas-WiRke foldsk, fdefat edud,l k, casein,
m | k whey, soybean protein concentrate, soybean protein isolate, corn

glUte@:_“hﬁékioggUﬁ@ﬂga?ﬂﬂe?“%b%de%@@ 2ad sy ake: olin spardmiClidri.edvatars 15
separation after storage is effectively suppressed in the present

i nvention as4cgrparednW tRudse8RYeRhLINAL 199y RgRML NI otrel RyEterial even
when soybean protein is contained in
production of these emulsified compositions, protein other
than soybean protein such as milk protein can be used
together with soybean protein. However, the smaller the
10 amount of such other protein is, the greater the effect of
the sugar-containing soybean protein material of the
présent invention is recognized.
[0023]
The sugar-containing soybean protein material and the
15 soybean protein material for coffee whitener, which are the
products of the present invention, have physical properties
quite suitable for a raw material of ligquid and pqwdery
coffee whiteners. While the soybean protein material can '
be distributed and used as it is in tﬁe form of a liquid to
20 prepare coffee whitener, préferably, it is dried_fo prepare
a powder, followed by blending with various raw materials
to prepare liquid and powdery coffee whiteners.
[0024]
(Liquid Cocffee Whitener)

25 - The ligquid ccoffee whitener in the present invention



an amount of 30% by weight or nore in total protein constituting the |liquid
cof fee whitener. However, 20 feathering and water separation is |liable to
occur when soybean protein exceeds 60% by weight. Therefore, liquid

cof fee whitener using the soybean protein material of the present
invention preferably contains soybean progein in an anmount of 30% by

wei ght or nore, nore preferably 60% by 25 weight or less in total protein
thereof. 19 [0025] (Powdery Coffee Witener) The powdery coffee whitener
in the present invention nmeans an enul sified product conprising as its

conponent smeanBrl @heih.1 -l nPhe.t cGarhRhy dhatiesi oG oxpramilryj fad ngeagent, whi ch
isinthe formof a powder at ordinary tenperature. Preferably, the

powdery cotbggonihtengrohasnd qqgaa@%i tHN arPferd 41F B0 e ghiniadn | i pi d,
-4 to 20% by weight of  protein, 20 to 70% by wei ght of carbohydrate, 0.2 to

1.5% 10 by jweighthef £ -phesphatie.quand & 2 k0%Ay tigiHaafran enul sifying
agent. Exanples of the protein conponent used or constituting the powdery

coff ee wWhi £eReErhBEhUARHeVaARIQUS RN iAW FRICHA S I Hi8idh of
materials such as Wwhole mlK, defatted mlk, casein, m |k whey, soybean 15

pr ot egn cogcggt 'i@%%gi%léﬁ%% RIFOLRIN Ji30! alge .« £ A HHLRLghimieat: gl en,

egg white, and egg vy I'n the present ~ invention, feeathering and increase
iNi”t ‘éi SCOSi szd%i R954PLEPRLALNIN (G210 RE IR Velh TRPrEssed s, ponpar ed
weight of an emulsifying agent, and examples of the
preferred viscosity of the liquid coffee whitener is €0
mPa-s or more. Examples of the protein component used for
10 constituting the ligquid coffee whitener include various
protein raw materials and protein materials such as whole
milk, defatted milk, casein, milk whey, soybean protein
concentrate, soybean protein isolate, ccrn gluten, wheat
gluten, egg white, and egg yoke. 1In particular, water
15 separation after storage is effectively suppressed in the
present invention as compared with a conventional soybean
protein material even when soybean protein is contained in
an amount of 30% by weight or more in totél protein
- constituting the liquid coffee whitener. However,
20 feathering and water separation is liakle to occur when
soybean protein exceeds 60% by weight. Therefore, liquid
coffee whitener using the soybean protein material of the
present invention preferably contains soybean protein in an

amount of 30% by welght or more, more preferably 60% by

25 weight or less in total protein thereof.



a conventional soybean protein material even when soybean 20 protein is
contained in an anount of 80% by weight or nore in total protein
constituting the powdery coffee whitener. Therefore, the powdery coffee
whi t ener using the soybean protein material of the present invention
preferably contains 80% by weight or nor® of soybean protein in total 25
protein thereof. 20 [0026] (Production Method of Coffee Witener) For
preparing the liquid and powdery coffee whiteners, the raw naterials are
mxed in a water system and the 5 |ipid contained therein is subjected to
honogeni zagfpops]The honogeni zati on neans that an oil-in-water type enul sion
is prepared froma liquid m xture containing water and oil, followed by

finely dividing(ebladigptetgeenwhie eaidmin- water type enuIS|on As one
-method for finely dividing 10 oil droplets, there is a nethod using an

apparatus such ege §8w§€¥ngBEQEe FramResy ah tthe @RdsTnfd amvdialuge a
stirrer having rotary blade(s), a colloid mlIl having a disk or a rotor

capabl e of nBhgh gReedyngyeliuyi @o@@@tac Mpsq@l%gs@s ant Ul ddreiiirt: s
enul sifier, and a honobgeni zer which is a kind of high pressure punps.

Anongst he gbeyslnapm%éhuseémb%h%@%%m 280 1a% %Erﬁlfl%&rf%ﬁind:%r &xamle, the
honpbgeni zation step can be perforned by honogeni zi ng an |- n- wat er type

emul si on cQALahniegihhe abexerdesch Rethaci W R etiAlY wetnl@e%m.gem zer
at pressure of 30 to
~ Preferably, the powdery coffee whitener has a composition
of 10 to 50% by weight of lipid, 4 to 20% by weight of
protein, 20 to 70% by weight of carbohydrate, 0.2 to 1.5%
10 by weight of a phosphate, and 0 to 10% by weight of an
emulsifying agent. Examples of the protein component used
for constituting the powdery coffee whitener include
various protein raw materials and protein materials such as
whole milk, defatted milk, casein, milk whey, soybean
15 protein concentrate, soybean profein isolate, corn gluten,
wheat gluten, egg white, and egg yocke. 1In the present
invention, feathering and increase in viscosity during
preparation can be effectively suppressed as compared with
a ccnventional soybean protein material even when scybean
20 protein is contained in an amount of 80% by weight or more
in total protein constituting the powdery coffee whitener.
Therefore, the powdery coffee whitener using the soybean
protein material of the present invention preferably

contains 80% by weight or more of soybean protein in total

25 protein thereof.



20 kg/ cnf, sterilizing at 110C to 150C, preferably 120C to 140C for 1 to
10 seconds, preferably 3 to 7 seconds, and then further honogenizing with
a honogeni zer at pressure of 150 to 500 kg/cnR. [0027] 25 The liquid
coffee whitener of the present invention 21 can be distributed together
with a container in which the above-des20ibed oil-in-water type enmul sion
is filled. This has the advantages of easy storage and transportation and
makes it possible to use the coffee whitener at anytine 5 when needed
because the coffee whitener can be heat- sterilized and aseptically filled
in the contl@ozeér]. Further, this has such an advantage that oil-off and
wat er separation during storage hardly occur as conpared with coffee
whi t ener usi ng g Preodvettiioonde t3dbes quided WHliGarderial . As the filling
met hod, for exanple, the coffee whitener is heat-sterilized, followed by

aseptically filfoin® riepadi¢@nttia Qi ded.arfl Guiida) | Y fde Wliteners,
~sterilization and aseptic filling), or the coffee whitener is

heat - st er i lkhzedawoget-Rer s hird e0Ricl nel AflAted idydttgn 1adde-of f ee
whitener in the container (e.g. retort sterilization). In a UHT

sterilsi zat 19pigethedaitiddhehedfeind N remy At divedo A Nk g ods can be
enpl oyed. Further, coffee whitener can be prepared and distributed in the

formof a ghy ﬂ@%%renwzfaf&q% AR MHG: %Irferdllllﬁpme%o O p ANrRAUSOMS
solution thereof and then it is reconstituted
is prepared from a liquid mixture contalnlng water and oil,
followed by finely dividing oil'droplets in the oil-in-
water type emulsion. As cne method for finely dividing
10 ©il droplets, there is a method using an apparatus such as
an.emulsifier. Examples of the emulsifier include a
stirrer having rotary blade(s), a colloid mill having a
disk or a rotor capable of high speed revolution and a
fixed disk, an ultrasonic emulsifier, and a homogenizer
15 which is a kind of high pressure pumps. Among the above
_apparatuses, a homogenizer is preferred. For example, the
homogenization step can be performed by homogenizing an
oll-in-water type emulsion containing the above—described
raw materials witﬁ an homogenizer at pressure of 30 to 200
20 kg/cm®, sterilizing at 110°C to 150°C, preferably 120°C to
140°C for 1 to 10 seconds, preferably 3 to 7 seconds, and
then further homogenizing with a homogenizer at pressure of
150 to 500 kg/cm®.

[0027]

25 The ligquid coffee whitener of the present invention




with water i medi ately before use. In such a case, it is also possible to
obtain the coffee whitener having the desired physical properties and free
fromfeathering and water separation by using the sugar-containing soybean
25 protein material and the soybean protein material for 22 coffee

whi tener of the present invention. [0028] (Flour Paste) The highly

enul sifying type soybean protein material 5 of the present invention can
be used for the following enulsified conpositions. Flour paste neans an
oil-in-water type emulsified conposition conprising as its conponents, for
exanpl e, Lkhi Be Aieteibutad eddethfer ngtagentcorcaribaydmtehi@andian 10
aci di fying agent. By using the sugar-containing soybean protein materi al

of the prespaie-avertiioed efiflechswattelr aspdeaturadstianttisiiane. reteig i on
and storage stability can be obtained. For exanple, flour paste conprises

raw mat eri ghg tHHCHJFANERGBUBE =G@RE AitH G eS QYREAY NP St tiederdrad of 15
the present invention, conventional fats and oils, saccharides, starch raw

mat eri al s,maﬁlegbh% @%Isfs&m@n@oa%sea%lh@ iM% AGARterand famn _ Q&éal ned by
prelimnarily enulsifying a mxture of the raw materials, adjusting pHif

necesgary, yhah! H\é@@eBYb%%QJu%‘ét thQ E%f&%@%&'t@%éﬂ%ar?@aé’@?édﬂlg
gel atini zation, and cooling. The flour paste preferably contains 0.1 to 5%
by wei ght gt the;bighbyq aseptically filled in the container.
Further, this has such an advantage that oil-off and water
separation during stocrage hardly occur as compared with
coffee whitener using a conventional soybean protein
10 material. As the filling method, for example, the coffee
whitener is heat-sterilized, followed by aseptically
filling in a container (e.g. a combination of UHT
sterilization and aseptic filling), or the coffee whitener
is heat-sterilized together with a container after filling
15. the coffee whitener in the container (e.g. retort
Ssterilization). In a UHT sterilization method, either of
indirect and direct heating methods can be employed.
Further, coffee whitener can be prepared and distributed in
the form of a dry powder without performing_sterilizatioﬁ
20 of an aquecus solution therecf and then it is reconstituted
with water immediately before use. In such a case, it is
also possible to obtain the ccffee whitener having the
desired physical properties and free from feathering and
water separation by using the sugar-containing soybéan

25 protein material and the soybean protein material for



enul sifying type soybean protein material of the present invention. [0029]
25 (Choux Margarine) 23 Wiile the highly enmul sifying type soybean protein
material of the present invention can be used for various mnmargarine, it is
suitably used for choux margarine. The choux margarine neans a
water-in-oil type emulsion 5 conpositiomzonprising as its conponents, for
exanple, lipid, protein, an enul sifying agent, carbohydrate, and a
phosphate salt. By using the sugar-containing soybean protein material of
the present invention, effects such as shape retention and storage

stability whemebalkhngeabeuyrl@ndopgh sean hevepiwisied. Choux nmargarine can
be produced by mxing lipid with water sol uble conponents such as the
soybean probepgjmaterial of the present application, saccharides, salt, a
m | k powder, and fernmented mlk, prelimnarily enulsifying the resulting
m xture, and 15 pepfer mizRgehapi d cooling and kneading with an apparatus
such as a perfector, a votator, or a conbinator. The choux margarine

preferably contghasnlg ha y1@%:0% WG tQipd RSy ahlpr il Sy dype

soybean protein materi;al "of the present invention. 20 [0030] (Powdery

Emul sifi edFag nar pQellnEmil $lebi-8df 2n0hOlls B HEY & MRLRITIdGd type
emuléified comesitions.

Flour paste means an oil-in-water type emulsified
composition comprising as its components, for example,
lipid, protein, an emulsifying agent, carbohydrate, and an

10 acidifying agent. By using the sugar—containing soybean
protein materialrof the present invention, effects such as
heat resistant shape retention and storage stability can be
obtained. For example, flour paste comprises raw materials
such as the sugar-containing soybean protein material of

15 the present invention, conventicnal fats and oils,
saccharides, starch raw materials, soluble salts, and an
acidifying agent, and can be.obtained by preliminarily
emulsifying a mixture of the raw materials, adjusting pH if
necessary, followed by subjeéting to homogenization,

20 heating, gelatinization, and cooling. The flour paste
preferably contains 6.1 to 5% by weight of the highly
emulsifying type soybean protein material of the present
invention.

[0029]

25 {Choux Margarine)



enul si on conposition conprising as conponents, for exanple, lipid,
protein, an enulsifying agent, and carbohydrate. By 25 using the

sugar -cont ai ni ng soybean protein material of the 24 present invention,
effects such as suppression of oil-off which will otherw se occur when
powderi ng perforned can be obtained. Thezenulsified fat or oil can be
obt ai ned by adding an oil phase to an aqueous phase, stirring the 5
resulting m xture with, for exanple, a honom xer, honobgenizing with, for
exanpl e, a honogeni zer at pressure of 30 to 200 kg/cnR, followed by

cooling and spr@yideykRE. nifheypewdersy reulsithird JAl<em @dodyief erably
contains 0.5 to %@6by meié%t gf t he highlf-eﬁgﬁgifé?%g tgke soybean 10

protei n mafgribak 29f okhenRr 838RknkNYEREN@Non [[O3He (AW Prafmigudri nk)
Further, the soybean protein material of the present invention can be

sui tably uged bor haci dic;prQtgiArdhi Risea b2 TR ACkliGaHiokel n id nk neans

a drink conprising as its conponents carbohydrate, protein, and a

st abi | i zi nghgg%nﬁarggﬁgnepﬁggk,géaﬂg&%e@—i‘f‘fa-toqu %%prléble@mﬁ%&it&ﬁﬁn -

pol ysacchari an as pHo Exanpl es of the protein constituting

the agi di chﬁggg'&@i%i E%mb&g%#g%méléui%s o%'inﬁoguigﬁhtfsaW%Q: MBLefdal s and

protein materral's such as defatt e m 1'’k,” casein, m'lk whey,
SOYDEa D OUELR,  SIRRETR. 20, HOIATHY LR SO AL Ui vt
phosphate salt. By using the sugar-containing soybean |
protein material of the present inyention, effects such as
shape retention and storage stability when baking choux
10 dough can be obtained. Choux margarine can be produced by
mixing lipid with water soluble components such as the
soybean protein_material of the present application,
saccharides, salt, a milk powder, and fermented milk,
preliminarily emulsifying the resulting mixture, and
15 performing rapid cooling and kneading with an apparatus
such as a perfector, a votator, or a combinator. The choux
margarine preferably contains 1 tp'lO% by weight of the
highly emulsifying type édybeah protein material of the
present invention. |
20 [0030]
KPowdery Emulsified Fat or ©il)
Emulsified fat or cil means a water-in-oil type
emulsion composition comprising as compenents, for example,

lipid, protein, an emulsifying agent, and carbohydrate. By

25 using the sugar-containing soybean protein material of the




cont ai ni ng soybean protein material of the present 25 invention to the
drink, effects such as suppression of 25 formation of a precipitate during
storage can be obtained. The acidic protein drink preferably contains 0.1
to 5% by weight of the highly emulsifying type soybean protein material
~of the present invention. 5 [0032] (Measkgenent Methods) Hereinafter,

nmeasur enment nethods used in the present invention will be described.
<Protein Content> 10 Mass of nitrogen of a soybean protein material dried
at 105C for 12 hours is neasured by a Kjeldahl nethod and the anmount of

protein ispeakeultatadeby idsi,Ne Afheth FiRgers gifiddann ot &i25-offhe
protein content is expressed in ternms of % by weight in the dried

material. }hig® 221M TeheSQl:iuRI lddarr Thersym@mowy frbddedMcan be

trichloroacetic acid (TCA) is added to an aqueous sol ution of 2% by wei ght

of a soybgaraphetei nrhat eihals iFarRl &atand 18 HHPYd it Dfinegd bl e
nitrogen is neasured by a Kjeldahl nethod. 20 <Protein Solubility> An

agueous solaaaiigg ah s¥abynueight; af & Ah JHOt &ty MRS idle sanple is
“centrifuged at 7,000 x g (3,500 rpn) Tor 20 m nutes, and the anmount of

pr ot ggh CoRLALARY nighmitRE reeslt, NG SURSIRRhaNt d SiJRasiwad by a K el dahl

homogenizing with, for example, a homogenizer at pressure
of 30 to 200 kg/cmz, followed by cocling and spray-drying.
The powdery emulsified fat or oil preferably contains 0.5
to 7% by weight of the highly emulsifying type soybean

10 protein material of the present invention.
[0031]

(Acidic Protein Drink)
Further, the soybean protein material of the present

invention can be suitably used for acidic protein drinks.

15 The acidic protein drink means a drink comprising as its
components carbohydrate, protein, and a stabilizing agent
(e.g. pectin, CMC, or water soluble scybean polysaccharide)
and has pH of 3 to 6. Examples of the protein constituting
the acidic protein drink include various protein raw

20 materials and protein materials such as whole milk,
defatted milk, casein, milk whey, soybean protein
concentrate, soybean protein isolate, corn gluten, wheat
gluten, egg white, and egg ycke. By adding the sugar-
containing soybean protein material of the present

25 invention to the drink, effects such as suppression of



25 The proportion thereof represents the protein solubility. 26 <Biuret
Test> One nL of a soybean protein material sanple having a concentration
of about 1% by weight is weighed out and then mxed with 4 nL of a biuret
solution, followed by 5 thoroughly m xing and stirring the resulting

m xture. After allowng the mxture to s2and at roomtenperature for 30
m nut es, absorbance at a wavel ength of 540 nmis reasured. Quantity
determ nation is perforned by preparing a calibration curve with a BSA
standard solution 10 (rmanufactured by Wako Pure Chem cal Industries, Ltd.).
[ 0033] <Measumamerh off Ampueiciefi tBitediduy iSugarteorHye ammurde afbtsugesdin a
conponent insoluble in an aqueous solution of 80 vol % of propanol is

det er mi nedThy acidlcphertl isuldrimke paeifd reiliodtdra aieas Uy € tie Ferount  of
bi ndi ng sugar. That is, 4 nL of 2-propanol (manufactured by Kishida

Chem cal Cgeighttdof theatideth1t0 ehullsidfyidny tagiee s/ saritp st «ifn 5% by
wei ght of a soybean protein material sanple and the m xture is thoroughly

stirred. ZﬁaﬁgkgblabEOWE@gp&E%e@&XH%ﬁ%n&gjﬁLand at roomtenperature for 10
m nutes, the mxture is stirred at 3,000 rpomfor 10 mnutes to recover a

precipitategpiejthe precipitate is added 5 nL of a solution of 80 vol % of
2-propanol and the resulting mxture is stirred at 3,000 rpmfor 10

mnutes to 25 regRWek rameheCivitthaleg) This operation was repeated once
Hereinafter, measurement methods used in the present
invention will be described.
<Protein Content>
10 Mass of nitrogen of a soybean protein material dried
at 105°C for 12 ﬁours is measured by a Kjeldahl method and
the amount of.protein is calculated by using the nitrogen
coefficient of 6.25. The protein content is expressed in
terms of % by weight in the dried material.
13 <0.22 M TCA Sclubility>
The same amount of 0.44 M trichloroacetic acid (TCA)
is added to an agqueous sclution of 2% by weight of a
soybean protein material sample, and the proportion of
soluble nitrogen is measured by a Kjeldahl method.
20 <Protein  Sclubility>
An aqueous solution of 5% by weight of a soybean
protein material sample is centrifuged at 7,000 x g {3,500
rpm) for 20 minutes, and the amount of protein contained in

the resulting supernatant is measured by a Kjeldahl method.

25 The proportion thereof represents the protein solubility.




27 again to recover a precipitate. To the precipitate is added 5 nL of 1
M NaOH to thoroughly suspend the precipitate therein, followed by heating
for 10 mnutes to dissolve the precipitate. The sanpl e di ssol ved by
heating 5 is cooled in a water bath, and the anpbunt of protein is

determ ned by a quantity determ nation neéhod of protein (biuret test),
foll owed by adjusting the sanple concentration to 15 ng/m . To 0.8 nL of
dei oni zed water is added 0.2 nlL of the concentration-adjusted sanple, and
to 10 the mxture is added 1 nL of an aqueous solution of 5% by weight of
phenol, fol | onedsayrtdiormeug y stirring the mxture. To this sanple
suspension is quickly added 5 nL of concentrated sulfuric acid and t he

mxture is allowe@é &0, <t anGAbJHPPriTgIar atdder fOr ddnplaiesing\fs er
allowing 15 the m xture to stand, the m xture is thoroughly stirred and

al | owed t 0 coinaith tifhta SRl dpatdt foy WH YHES: s ARsfthad cRuatasd Welveh engt h
of 490 nmis neasured. The quantity determnation is perfornmed by

preparing shixeal iarat iomcwe Witdy 2 Hdiaasies | merid aeidd esly by Wako Pure 20
Chem cal Industries, Ltd.). The amount of proteln of the

concent r at it QR3] f%l%émj QricS &%tﬁlrﬂ@%é O£l O 1 @nistfigramount of

bi ndi ng sugar according to the follow ng equation: Anpbunt of binding sugar

= sugar congerty aliQR iR Mne rdMmMUWte 27 HMard A€idbd®)redrature for

30 minutes, absorbance at a wavelength of 540 nm is
ﬁeasuredr Quantity determination is performed by pfeparing
:a calibration curve with a BSA standard solution
10 (manufactured by Wako Pure Chemical Industries, Ltd.).
[0033]
<Measurement of Amount of Binding Sugar>
The amount of sugar in a component insoluble in an
agueous solution cof 80 vol% of propanol is determined by a
15 phencl sulfuric acid method to measure the amcunt of
binding sugar. That is, 4 mL of 2-propanol (manufactured
by Kishida Chemical Co., Ltd.) is added to 1 mL of.an
aquecus solution of 5% by ﬁeight of a soybean protein
material sample and the mixture is thoroughly stirred.
z20 After allowing the mixture to stand at room temperature for
10 minutes, the mixturé is stirred at 3,000 rpm for 10
minutes to recover a precipitate. To the precipitate is
added 5 mL of a solution of 80 vol% of Z-propanol and the
resulting mixture is stirred at 3,000 rpm for 10 minutes to

25 recover a precipitate. This operation was repeated once




[0034] <Measur ement of (3-Conglycinin Content> (3-Conglycinin content is
determ ned by an ELISA nethod. A 0.1 g aliquot of a sanple is accurately
wei ghed and 5 placed in a 50 nmL Erl enneyer flask with a stopper, and 2.5

mL of a 0.05 M Tris-HCL buffer solution (pH 8.2) and 7.5 nL of an 8 M
Urea-DIT buffer solution are added there2d. Extraction is performnmed at
100C for 1 hour. After the extraction, re-association wwth a 0.4 M NaC
solution (pH 10 9.0) containing cystine is perforned, followed by making up
the volune to 100 nL. Its filtrate was used as a sanple for ELISA Each of
t he sanpl eagadnOteorgkyeieni & bekcdpitakichr atlicon heupre dimEuEctiy ed by Fuj i
Ol Conmpany, Limted) is imovbilized on a 96 well EIA mcroplate for 15

ELI SA (nmanutidetiusedrbyfl waki N&OB0to khédroudylst euist@rd tate 4C for 1 day,
and bl ocking is performed by adding 200 L of a bl ocking solution

(manuf act Uﬁ@dc@plealtal RPRR BN treND owkida bR e tind Gor and rincideat igrg at
37C for ours. After blocking, the mcroplate is washed with a 50 mM 20

phosphate Bukkelveokuti g@eeﬁbﬁa%)e three ts'gﬂ%ﬁ.e Heo1}Y Wil mfatdihg
(0]

anti-(3-conglycinin rabbit polyclonal anti (0.5 g/m,, manufactured by |

Takarg Bi 0ikngchibg addedaged b@%h”a%hda%%bb%%%mﬂ%ﬂdﬂmﬁ¥$ﬂ@ﬁﬂ neubation at
37C for 1 hour. The mcroplate is washed with a 50 nmM phosphat e buffer 25

sol ution (BEt&rmin@al¥, TWEE @a%@httyhﬁ%%etrhﬁ%%tl%fnt e t22d \eﬁsw&eﬂfpo L of a
per oxi dase conj ugat ed antl-rabblt

(biuret test), followed by adjusting the sample
concentration to 15 mg/ml. To 0.8 mL of deionized water is
added 0.2 mL of the concentration-adjusted sample, and to
the mixture is added 1 mL cof an agueous solution cof 5% by
weight of phenol, followed by thoroughly stirring the
mixture. To this sample suspension is guickly added 5 mL
of éoncentrated sulfuric acid and the mixture is allowed to
stand at room temperature for 10 minutes. After allowing
the mixture te stand, the mixture is thoroughly stirred and
allowed to stand in a water bath for 10 minutes. |
Absorbance at a wavelength of 490 nm is measured. The
quantity determination is performed by preparing a
calibration curve with D-gluccse (manufactured by Wako Pure
Chemical Industries, Ltd.). The amount of protein of the
concentration-adjusted sample is determined to calculate
the amount of binding sugar according to the following
equation:

Amount of binding sugar = sugar concentration (pmol)/amount

of'protein (g).




anti body (0.1 gg/nmL, manufactured by Pronega Corporation) is added as a
secondary anti body, followed by incubation at 37C for 1 hour. The

m cropiate is washed with a 50 nM 5 phosphate buffer solution (pH 7.2; 0.1%
Tween 20) three tines. After washing, 100 gL of TIB M cowel |l Peroxidase
Substrate (manufactured by KPL, Kirkegaazgl & Perry Laboratories, Inc.) is
added to develop color for 5 minutes. After ceasing the col or devel opnent
reaction by adding 100 10 L of i N sulfuric acid, absorbance is neasured at

a wavelength of 450 nm After the neasurenent, a calibration -curve is
prepared byogsing the absorbance of R-conglycinin for a calibration curve.
The R-conglycinin content of the sanple is calculated and a ratio thereof

to total proteigyel3yreasnied bp-ackiehdahl nmethed s cal cul ated. [0035]
<Total Content of R-Conglycinin and yci nin> The total content of

a- congl yci ni n goe~ghYGERLAN 8 onfRASULE Y SRSHRAGEy Thaterisa M Hopf a
SDS- PAGE sanple 20 baffer (manufactured by Cosno Biro Co., Ltd.) is added

to 100 L of gniagugeygusel i ansakpl% by wWeighty tef 2 weayRaN arpy Ot ei n
material, followed by heating at 9§C for 10 mnutés to prepare a sanple.

sol utikon. 19.a-305PAGEORE, EE2Unk2Q%raf sURRLSCRTM iR act LS by Wako
Pure Chem cal 25 Co., Ltd.) is applied 4 L of the sanple solution thus 30

o I RO ke B aenin e 4
of an 8 M Urea-DTT buffer sclution are added thereto.
Extraction is performed at 100°C for 1 hour. After the
extraction, re-association with a 0.4 M NaCl scluticn (pH

10 9.0) containing cystine is performed, followed by making up
the volume to 100 mL. TIts filtrate was used as a sample
for ELISA. Each of the sample and B—conglycinin‘for a
calibration curve (manufactured by Fuji 0il Company,
Limited) is immcbilized on a 96 well EIA microplate for

15 ELISA (manufactured by Iwaki & Co., Ltd.) by storing it at
4°C for 1 day, and blocking is performed by adding 200 uL
of a blocking soclution (manufactured by Dainippon Sumitomoc
Pharma Co., Ltd.) and incubating at 37°C for 2 hours.
After blocking, the microplate is washéd with a 50 mM

20 phosphate buffer solution (pH 7.2) three times. Then, 100
uL of an anti—B—conglycinin rabbit polyclonal antibody (0.5
ng/mL, -manufactured by Takara Bio Inc.) is added as a
primary antibody, followed by incubation at 37°C for 1 hour.

The microplate is washed with a 50 mM phosphate buffer

25 solution (pH 7.2, 0.1% Tween 20) three times. After



brilliant blue, followed by decoloration to obtain an el ectrophoresed gel.
5 The gel thus obtained by SDS-PACE is scanned with a scanner to capture
its image data in a PC, and integration values of the entire |ane and
bands of R-conglycinin (7S globulin) and glycinin (11S globulin) in the

| ane are nmeasured by using Scion | mage I8 (manufactured by Scion 10
Corporation) and analyzed the total content of R- conglycinin and gl ycinin
as the content thereof in total protein. Exanples [0036] 15 Hereinafter,
enbodi nents of the present invention will specifically be illustrated with

reference {,asEXxaep! 9o p0037]: PodGdaer Miatafe Sugar-Ganal i Tyl
Soybean Protein "Material (Soybean Protein Materials Ato C) 20 Defatted

soymi | k “a§nQQE%H@egobﬂ a0 3R RAELS Bed W torgaraigipdatidrart by

wei ght of slightly denatured defatted soybeans, perfoorm ng extraction at

S0C for 30;sMakde@s W tah sHddnidaiyy Wi 0T Xefed MRNUTraaiE ©itbbyat
Tokushuki ka Kogyo, Co., Ltd.), and centrifuging at 3,000 x 25 g to renove

okara. Thesdefapfed;spypilk epbapnedopwag dl; sSulisaeheditd Seel gatric
‘precipitation by adjusting to pH 4.5 wth hydrochloric acid, followed by
cent risf ugaliheR ph@ + OB RIFR AR Pigted cur ds Taddie 2o dmase added 4-
times. After washing, 100 pL of TIB Micowell Peroxidase
Substrate (manufactured by KPL, Kirkegaard & Perry
Laboratories, Inc;) is added to develop color for 5 minutes._
After ceasing the color development reaction by adding 100
10 uL of 1IN sulfuric acid, absorbance ié measured at a
wavelength of 450 nm. After the measurement, a calibration
curve is pfepared by using the absorbance of B—conglycinin
for a calibration curve. The B—conglycinih content of the
sample is calculated and a ratib thereof tc total protein
15 measured by a Kjeldahl method is calculated.
[0035]
<Total Content of B-Conglycinin and Glycinin>
The total content of PB-conglycinin and glycinin is
measured by SDS-PAGE. That is, 100 pL of a SDS-PAGE sample
.20 buffer (manufactured by Cosmec Bio Co., Ltd.) is added to

100 .uL of an aqueous solution of 1% by weight of a soybean

protéin material, followed by heating at 95°C for 10

minutes to prepare a sample solution. To a SDS-PAGE gel
(5% to 20% of Supersep’™ manufactured by Wako Pure Chemical

25 Co., Ltd.) is applied 4 uL of the sample solution thus



fold anbunt of water, and pH was adjusted to 7.3 wth 5 sodi um hydroxide to
obtain a solution containing soybean protein isolate. After adding an
anhydrous crystalline glucose (manufactured by San-Ei Sucrochem cal Co.,
Ltd.) in an amount of 1% by weight relative to the solid content of the
solution, aliquots of the solution thus ®btained were 10 heated at 90C
110C, ‘and 140C for 30 seconds in a continuous direct heating sterilizer
(manuf actured by Alfa Laval, Japan), respectively. To each of the.
sterilized solutions was added 0.2% by wei ght of an al cal aseTM

(manuf act upedphy eNov @2y mesed) agar)l eictlratphed d=d &.he 8@, d the e ent of the
soybean protein isolate, and an enzyne reaction was perforned at 55C for

15 m nut essubfiketebheo enzyRrRR cc@atiphdtesdac o eaCindy W g MRS dieat ed
with a continuous direct heating sterilizer at 140C for 10 seconds,

fol l onwed byrsprawnér piine, Wch 1awepr 8y HdRN draiti2d ol agtapewdery
sugar - cont ai ni ng soybean protein material (soybean protein materials Ato

C). [00381le18ekeebnoreekaSyaar. (Soybean Protein Materials D to H)
According to the sane treatnent as that for obtaining 25 soybean protein

nmaterkal C, soybgangRiokeis %tt%rl'n%|d5 phelsHBDadibtial ned excenti fiora addi ng
1% by wei ght of varlous ki nds of sugar (xylose, maltose, |actose, sucrose,

and trehal @aghnk@ tEh%aia%*%%aHt%r QhRigR iRAALe & eNedidelnbedhtlase of
the anhydrous crystalline glucose.

values of the entire lane and bands of B—conglyc1n1n (78
glcbulin) and glycinin-(lls glcbulin) in the lane are
measured by using Scion Image™ (manufactured by Scion

10 Corporation) and analyzed the total conteht cf B-
cbnglycinin and glycinin as the content thereof in total
protein.

Examples
[0036]

15 : Hereinafter, embodiments of the present invention will
specifically be illustrated with reference to Examples.,
[0037]

Production Method of Sugar-Containing Soybean Protein
Material (Soybean Protein Materials A to C)

20 Defatted soymilk was obtained by adding 10 parts by
weight of water to 1 part by weight of slightly denatured
‘defaﬁted soybeans, performing extraction at 50°C for 30
minutes with stirring using a homomixer (manufactured by
Tokushukika Kogyo, Co., Ltd.), and centrifdging at 3,000 x

25 g to remove okara. The defatted soymilk obtained was



5 [0039] Selection of Anpbunt of Sugar Added (Soybean Protein Materials I
to M According to the same manner as that for obtaining soybean protein
material C, soybean protein materials | to 10 Mwere obtained except for
changi ng the anount of glucose added to 0, 3, 6, 8, and 10% by wei ght
relative to the solid content, respectigely. [0040] |Investigation of
Amount of Enzyne Added (Soybean 15 Protein Materials Nto S) According to
t he sane manner as that for obtaining soybean protein material C, soybean
protein materials Nto S were obtained except for changing the anount of

gl ucose added ddr oty MRighict el @t ve: 191 tde 6ol byl £oniepingnto 208
changi ng the anount of the protease added to O, 0.02, 0.05, 0.10, 0.15,

and 0.40% hy, snvgjigit Hy@lr@fdneti t4e $01 fsh 1 seed any , céespectdyelyn £8041]
I nvestigati on of Anmount of Enzynme Added 2 (Soybean 25 Protein Materials T

to V) 33 AgRQHG it dhe Sae tenair&s thatt Horcepd abds ngdgey bean
protein material C, soybean protein materials T to V were. obtained except

for changi ngitheRiHN dhedidSt ard 308 heatddpudram /o 0719 i dn changing
the heating time of 5 the first stage heating at 140C for 30 seconds to 60

5 sodium hydroxide to obtain a solution containing soybean
protein isclate. After adding an anhydrous crystalline
glucose (manﬁfactured by San-Ei Sucrochemical_Co., Ltd.) in
an amount cof 1% by weight relative to the solid content of
the solution, aliquots of the solution.thus obtained were

10 heated at 90°C; 110°C, and 140°C for 30 seconds in a
continuous direct heating sterilizer {(manufactured by Alfa
laval, Japan), respectively. Tc each of the sferilized
solutions was added 0.2% by weight of an alcalase™
(manufactured by Novozymes, Japan) relative to the solid

15 content of the soybean protein isclate, and an enzyme '
reaction was performed at 55°C for 15 minutes. After the
enzyme reaction, each reaction mixture was heated with a
continuous direct heating sterilizer at 140°C for 10
seconds, followed by spray drying with a spray drier to

20 obtéin a powdery sugar-containing soybean protein material
(soybean protein materials A to C).

[0038]
Selection of Sugar (Soybean Prbtein Materials D to H)
According to the same treatment as that for obtaining

25 soybean protein material C, soybean protein materials were



seconds, and changi ng the anount of the protease added to 0.2, 0.3, and
0.4% by weight relative to the solid content, respectively. [0042] 10

| nvestigation of A ucose-Free Materials (Soybean Protein Materials Wto Y)
According to the same nmanner as that for obtaining soybean protein
material T, soybean protein materials Wid Y were obtained except that no
gl ucose was added and the 15 anobunt of the protease added was changed to
0.2, 0.1, and 0.05%by weight relative to the solid content, respectively.
[ 0043] Investigation of pH during Heating (Soybean Protein Material Z) 20

According bpthheegasrcBpAngbrasduiialy fer bebhRiihg o fs aydidait sprkaieisn of
-material C, soybean protein material Z was obtained except for changing

the pH in khgati r(§kl§"ségemaﬂ@@%ie09lfa"c_@.@sié'ﬁ kAR . Qrand ehangxng the
heating time of the first stage heating at 140C for 30 seconds to 60 25

seconds. 36he[9@éﬂl§ah”§5%§‘t%9ﬁ? @B 10k Pr edusid-en waiith) ¥ thisg K siheSt age-
Heat Treatnent (Soybean Protein Material a) According to the sane nanner as

that for optalRi-REsS-$9¥ReaN iREOLeLRZRt.erial C soybean protein material a
was obtai ned” except for changing the pH of the dilution of the
5 [0039]
Selection of Amount of Sugar Added (Soybean Protein
Materials I to M)
According to the same manner as that_for obtaining
soybean protein material C, soybean protein materials I to
10 M were obtained except for changing the amount of glucose
added to 0, 23, 6, 8, and 10% by weight relative to the
sclid content, respectively.
[0040]
Investigation of Amcount of Enzyme Added (Soybean
15 Proteiﬁ Materials N to S)
According toc the same manner as that for obtaining
soybean protein material €, soybean protein materials N to
S were obtained except for changing the amount of glucose'
added to 1% by welght relative to the solid content and
20 changing the amount of the protease added to 0, 0.02, 0.05,
0.10, 0.15, and 0.40% by weight relative to the solid
content, respectively.
[0041]
Investigation of Amount of Enzyme Added 2 (Soybean

25 Protein Materials T to V)



acid-precipitated curd to 7.0 and performng the protease treatnment with
omtting the first stage-heat treatnent. [0045] 10 Investigation of
(3-Congl ycinin Content (Soybean Protein Materials Qto y) A (3-conglycinin
concentrate nmaterial was obtained by separating (3-conglycinin from
soybean protein isolate according to thg3production nmethod disclosed in WO
02/ 28198. 15 This (3 conglycinin concentrate material was heated at 140C
for 30 seconds, followed by spray-drying to obtain powdery soybean protein
material P. Further, according to the sane nmanner as that in Conparative

Exanpl e 4 (SoybﬁéﬂoEHQh@ Ro WRkekatle Manrldie ¥ oreas e dy drlaisiind reat ment
was 20 perfornmed on the (3-conglycinin concentrate material to obtain

powdery soxbBegRapr gt-eiBimhakkd M. d,004R8bealr tatiirohafediQu & Gof fee
Wi teners Liquid coffee whiteners were prepared by using as 25 protein

materials goyhean Bratigkn %%tc%bltalf%rActh%n%mag tthey pH3Sn aHE GO cial ly
avai | abl e soybean protein isolate (TCA sol ub|I|ty 22. 2% by wei ght;

Fujipro CL IE@@HHHBQ% redoRy 7 Iuide @15 Compamind-itid edat a0 Sod We
casei nate NATE 18 TM manuf act ured By Fonterra Japan, Ltd.). First, 73

gl parts by yei QQ&ﬁ?f s‘é’%mg%r ""%%15@5‘%%‘1 14@e 5090%; 56 E%EEH% £¥elght of
potaSS|un1pho ate |sso t herern o] ot solutlon was
added 5 paé%éogﬁswebggtcﬂan@ighxk%reamount of the protease added to
0.2, 0.3, and 0.4% by weight relative tc the solid content,
respectively.
[0042]

10 Investigation o©f Glucose-Free Materials {Soybean
Protein Materials W to Y}

According to the same manner as that for obtaining
soybean protein material T, soybean piotein materials W to
Y were obtained except that no glucose was added and the

15 amount of the protease added was changed to 0.2, 0.1, and

- 0.05% by weight relative to the solid content, respectively.
[0043]

Investigation of pH during Heating (Soybean Protein
Material Z)

20 Accordingrto the same manner as that for obtaining
scybean protein material C, soybean protein material 7 was
obtained except for changing the pH in the first stage
heating from pH f.O to 6.0 and changing the heéting time of
the first stage heating at 140°C for 30 seconds to 60

25 seconds.



of equal anounts of each of the above protein materials and sodium
caseinate, and then, 0.5 part by weight of a sugar 10 ester (DK Ester
F160TM manuf actured by Dai-lchi Kogyo Seiyaku Co., Ltd.) was added
thereto, followed by stirring. Further, 20 parts by weight of hydrogenated
rapeseed oil (hydrogenated rapeseed oil34{nelting point: 22C) rmanufactured
by Fuji G| Conpany, Limted) was added 15 thereto, followed by m xing with
stirring in a hot water bath at 90C to obtain an oil-in-water type

enul sion. The oil-in-water type enul sion thus obtai ned was honogeni zed

w th a honpgenizer at a pressure of 100 to 200 kg/cnR, sterilized by
heating at 80C for 10 m nutes, and subjected 20 to 2-stage honopgeni zati on

Wi th a honpgeni zekea@aiya ralbonf idFSter JIUMAIN ZatdrODmiresSHY o ifs tl Mk dde-300
kg/ cn2 and second honogeni zation pressure of 50 to 100 kg/cnR, followed by

cool i ng toﬂggkaﬁgegggghq qggg?%awhbggn%ﬁjlEyﬁggﬁﬁal_dgccording to the sane

manner, coffee whitener was epared 25 as Conparative Exanple 18 except

for using a mi xhute efi n30%:36heb¥ Wi Gl Rfr SUPraaAL0TY (JBuifraGdr ed by
Sol ae, LLC.) and 70% by wei ght of sodi um casei nate. As Conparative Exanple

soybodn pr SLaPRac PEATR R FRTRSLad 6" R ST et W [ Gour)
EvaluatiOnoBEaQQEHe%x%Q%Ee&%&Sch3%§QE%a@quﬁﬁ<£?Qﬁﬂﬁﬁﬂﬂﬁfion of the
acild-precipitated curd to 7.0 and performing the protease
treatment with omitting the first stage—heat.treatment.
[0045]
i0 Investigatien of B~Congiycinin Content (Soybean
Proﬁein Materials B to ¥} |
A.B—conglycinin concentrate material was obtained by
separating B-conglycinin from soybean protein isoclate
according to the production method disclosed in WO 02/28198.
15 This P conglycinin concentrate material was heated at 140°C
for 30 seconds, followed by spray-drying to obtain powdery
soybean protein material B. Further, according to the same
manner as that in Comparative Example 4 (soybean protein
material I}, the protease hydrolysis treatment was

20 | performed on the P-conglycinin concentrate material to
obtain powdery soybean protein material vy.
[0046]
Preparation of Liquid Coffee Whiteners

Liquid coffee whiteners were prepared by using as

25 protein materials soybean protein materials A to Z, o to v,



The degree of feathering was eval uated by way of 10 visual observation by
dissolving 2 g of a commercially available instant coffee in hot water,
slowy adding dropwise 5 mM of each of the above prepared coffee
whiteners, and stirring after 30 seconds. In the tables hereinafter, no
feathering, a little feathering, and 15 3&nmarkable feathering are
represented by "-", ", and "+", respectively. <Water Separation Ratio
after Storage of quuid Cof fee Whitener> Each of the above prepared coffee
whiteners was filled 20 in a 200 ml storage jar and stored at 4C for a
week (soybedncpmokeicd atdtye mivalid ablteo sSybéammt dbeitro yolmtat (TEOC for 24
hours (soybean protein materials T to Y, Conparative Exanples 15 to 19,
and Exanpl eclipilAftyer 22506 age wed ghat;eFisieparatdiai™ radhef sasupedsuyed. In
the 25 tables hereinafter, no water separation, a little water 37

separatiOnFu@ﬂdOﬁQﬁ&bh@Qh®yWaﬁﬁﬁt%@par&HdMBdMﬂUh daRyieseyd eRIBNATE , :
and "+", respectively. Further, the degree of oil-off was confirned. In

t he table518bé*em§ﬁﬂﬁéﬁtuﬂguch§ Witedrd itdpenpilc@ff, andrseparkable 5
oil-off were represented by "-", "", and "+", respectlvely <Vi scosity and

Emul sison P?%Eh%'% Dh%ﬁ%%%ro%fw@%f&e%aéNNdéﬁgﬁ:%&ﬂﬁP@s'bY4°Ea%%CBy0f the
cof fee whiteners was neasured W th a B type viscometér (manufactdred by
Tokimec, |geihht of dipotassium phosphate was dissolved therein, to
this hot solutiocn was added 5 pérts by weight of a mixture
of egqual amounts of each of the above protein materials and
sodium caseinate, and then, 0.5 part by weight of a sugar
10 ester (DK Ester F160™ manufactured by Dai-Ichi Kogyo
Seiyaku Co., Ltd.) was added thereto, followed by stirring.
Furthef, 20 parts by weight of hydrogenated rapeseéd oil
(hydrogenated rapeseed o0il (melting point: 22°C)
manufactured by Fuji 0il Company, Limited) was added
15 thereto, followed by miging with stirring in a hot water
bath at 90°C to obtain an oil-in-water type emulsion. The
oil-in-water type emulsion thus obtained was homcogenized
with a homogenizer at a pressure of 100 to 200 kg/cm?,
sterilized by heating at 80°C for 10 minutes, and subjected
20 to Z;Stage homogenization ﬁith & homogenizer again at first
homogenization pressure of 100 to 300 kg/cm®? and second
homogenization pressure of 50 to 100 kg/cm{ followed by
cooling to obtain liquid coffee whitener. Further,
according to the same manner, coffee whitener was prepared

25 as Comparative Example 18 except for using a mixture of 30%




10 and the emulsion particle dianeter was neasured with a | aser particle
size distribution analyzer (manufactured by Shinadzu Corporation). [0048]
Conpari son of Anal yzed Val ues of Soybean Protein 15 Materials Eval uations
of physical properties of soybean protein materials Ato Z and a were
sumari zed in the upper colum of Table3d. Soybean protein nmaterials B to
F, Jto M and Oto Usatisfied the conditions of "15 to 30% by wei ght of
20 TCA solubility and 80% by wei ght or nore of protein solubility". Thus,
they had the excellent physical properties as coffee whitener. In

contrast, sg9ykeaghtpld upBi7an ™8l smfnufatouted WyasdldehadrLtow phat ei n
solubility, and soybean protein materials N, 0, X, and Y 25 had | ow TCA

sol ubi I'i ty7o80oyeaR iphet @I swRtit dascSratt .V 3% duebduoh J A sahpbe ity
and low protein solubility. [0049] The amounts of binding sugar of soybean

protein matbericdFeR L itctRd 4aMers Haxe P WYaidizaf 4 mikablee lof Bo$oybean
protein material A had the protein solubility of |ess than 80% by wei ght

and the ampynt,cQfynli R RGN Bfot dieS dthan 218Qr ld B Beiweidht
contrast, soOybean protein” materials B and C had the protein solubility of
more than 80%. by weight. i@nd L he amount of binding sugar of nmore than 10
180 nol /g protein.

[0047]
Evaluation of Ccffee Whiteners
<Evaluation of Feathering>
The degree‘of feathering was evaluated by way of
10 visual observation by dissolving 2 g of a commercially
avallable instant coffee in hot water, Slowly adding
dropwise 5 ml of each of the above prepared coffee
whiteners, and stirring after 30 seconds. In the tablés
hereinafter, no feathering, a little feathering, and
15 remarkable feathering are represented by “-”, “%x”, and “+7,
respectively.
<Water Separation Ratio after Storage of Liquid Ccffee
Whitener>
Each of thé'above prepared coffee whiteners was filled
20 in a 200 ml storage jar and stofed at 4°C for a weék
(soybéan protein materials A to S, Z, and a to y) or at
50°C for 24 hours (soybean protein materials T to Y,
Comparative Examples 15 to 19, and Example 15). After
storage, a water separation ratio was measured. In the

25 tables hereinafter, no water separation, a little water



Next, soybean protein materials Dto F had the protein solubility of nore
t han 80% by wei ght, while soybean protein nmaterials G and H had the
protein solubility of |ess than 80% by wei ght and t he anobunt of binding
sugar of 15 less than 180 nol/g protein. Therefore, it has been considered
that only.the reducing sugar reacted wi timthe soybean protein. Further,
since fructose had the protein solubility of 82% by weight, it was
inferred that fructose reacted in the same nanner as that of other
reduci ng sugar. 20 [0050] In view of the fact that the anpunt of binding

sugar in tBpagayhean Bhat ebRafRbeNeakaltRer @FRG A o GleteOse
concentration-dependent manner as conpared with those of soybean protein

materials C.apdsknt@yqMoyi & Was“wfeghad“% t halsghe 1S4aar, wWas,hownd to the
soybean protein at eas¥ slich strength tﬁ%t t he bond was not

di ssoci at e@heydéa@eew@tf%lqoetf@ RaR0 dos@RaRW . allgohele tigatsent in the
above- descri bed preparation nethod. Further, it was confirned from

soybean prgteLRngRteki ahs §1§ﬂgf¥ OQtéhQQerb1QSkH&‘5 drf GRimAmIts of the
added enzyne that the protein solubility was reduced when the 0.22 M TCA

solubbllty01§x8§§d%gr§0€ §¥e@%hgﬁh ﬁg%baanxﬂnotg 1y material aégﬂngﬁﬁ_ pH

during heating was a [ ower unt ‘of “bi'n sugar pite the

increase in heakk]QchE[ﬁEy FULd h%ﬁuétsli%nloPJ%éﬁ?éUtﬁlla‘rrtex:&ndo?fh%ﬁﬁéa' n

sol ubility could not mai ntained in the appropriate range sinultaneously
in Whitener>

Viscosity of each of the coffee whiteners was measured
with a B type viscometer (manufacturéd by quimec, Inc.),
10 and the emulsion particle diameter was measured with a
laser particle size distribution analyzer (ménufactured by
Shimadzu Corporation).
[0048]
Compariscn of B&Analyzed Values of Soybean Protein
15 Materials
Evaluations of physical properties of soybean protein
materials A to Z and o were summarized in the upper column
of Table 1. Soybean protein ﬁaterials B to F, J to M, and
O to U satisfied the conditions of “15 to 30% by weight of
20 TCA solubility and 80% by Weight or mbre of protein
solubility”. Thus, they had the excellent physical
properties as coffee whitener. In contrast, soybean
protein materials A, G to I, W, and Z héd low protein
solubility, and soybean protein materials N, C, X, and Y

25 had low TCA solubility. Soybean protein materials S and V



soybean protein materials Wto Y wherein only the heat history and the
protease treatnment were perfornmed wthout addition of sugar. 15 [0051] The
f oregoi ng respective eval uati ons were put together to show overal

eval uations of coffee whiteners in Table 1. |In Table 1, "o", "A", and "X
represented good, sonewhat good, and dejgctive. Water separation of coffee
whi tener 20 was not suppressed in case of soybean protein material A

while the water separation ratio tended to be suppressed in case of
soybean protein material B. In case of soybean protein nmaterial C, the

wat er sepanaki BRghatrca Was ueead tvereugh dwokhrkaidia: Isaeibitinayy that in case
of , sodium 25 casei nate (Conparative Exanple 15). Soybean protein 40

materi al s Cobaok suppressed the water separation of coffee whiteners after
storage to show good properties, while soybean protein materials Gto |

had the water separ %I’n'ogﬂtsr alrl 83 ndfihef sHgAhags WAl -Cceadad30% by wei ght
as with 5 Fujipro CLETM of Conparative ExXanple 16°in which only hydrolysis

of SoybeaanE@Eﬁbﬂs'ﬁokét% WA @eh%Q%”%qS%n@un&%ﬁﬁﬁﬂ&iQH@hk§9M§Q@n protein
materi al Supro 710TM of Conparative Exanple 17. In addition, poor enulsion

stabi ity %gbé%ogwsqn }'&Q‘E%’r[l' 2 Yas lownd etﬂ?:e slb'il_%b]ﬂﬁf tde

reduci ng sugar was effective 0052] Very po emul si on st abi | |ty was
recognlzedlégsngﬂan 80% by weight and the amount of binding sugar of

less than 180 pmol/g protein.'.In contrast, soybean protein
materials B and C had the protein solubility of more than
80% by weight and the amount of binding sugar of more than
10 180 pmol/g protein.

Next, soybean protein materials D to F had the protein
solubility.of more than 80% by weight, while soybean
protein materials G and H had the protein solubility of
less than 80% by weight and the amount of binding sugar of

15 less than 180 umocl/g protein. Therefore, it has been
considered that only the reducing sugar reacted with the
soybean protein. Further, since fructose had the protein
solubility of 82%.by welght, it was inferred that fructose
reacted in the same manner as that of other reducing sugar.

20 [0050]

In view of the fact that the amount of binding sugar
in the soybean protein material increased in a glucocose
concentration-dependent manner as compared with these of
soybean protein materials C and I to M, it was inferred

25 that the sugar was bound to the soybean protein at least at



degraded soybean protein material N in which the protease treatnment was
not perfornmed because the coffee whitener 15 showed nmuch feathering and was
solidified after storage. Meanwhile, as to soybean protein naterials 0 to
R, T, and U obtained by perform ng the protease treatnent, although nuch
feathering was observed in particular wwiéh respect to soybean protein
material 0, the water separation after 20 storage was suppressed, thereby
showi ng that the protease treatnent was very effective for inproving the
emul sion stability. Further, It has been confirned that the water

separati onghahi @t¥assoNMeMAatl thC RSN nedy ey dyialiid byedes i al s S and
V whose 0.22 M TCA solubilities exceeded 25 30% by wei ght. The water

separ at i onykakira 8h 883N i4bp MfRteia BHAS itee ddnitnt Nich thes |Qywwount  of
bi ndi ng sugar was high, and the enul sion stability thereof was low. In

soybean pratgi-h i MRUeLIal a3 2R fRd Hy OMetliti@ A he  ivsd csioaendeating,
oil-off and feathering Occurred despite of 5 adjusting its TCA solubility

and its pr @&%@3 s%?’lb!étéh{ %tk n 1R ARRNYPTY abR KaRgRS: i9fed 3% hys Mg} ght or

nore and 80% wei g or nore, respectively, because a part of

(3-gl ¥cini E‘L?§(gg§) a%%%n@sy%ifmtgﬁg Llde it Al degraded and,dde, total

content of and became o or nore. “Water separation 10 after storage
o oSSR, B RO Q) 5L SRS MRILIE
SO|Ubilityexgggd%@e36§/%%SW%Q%%%Qt %ﬁﬁk%%%agﬁ%ﬂg¥ﬁwﬂ§¥é¥ﬁal 7 whose
pH during heating was low had a lower amount of binding
sugar despite the increase in heating time. Further, the
10 TCA solubility and the protein solubility could not bé
maintained in the appropriate range simultaneously in
soybean protein materials W to Y wherein only the heat
history and the protease treatment were perfdrmed without
addition of Sugar.
15 [0051]
The foregolng respective evaluations were put together
to show overall evaluations of coffee whiteners in Table 1.
In Table 1, “o”, “A”, and “x” rebresented good, somewhat
good, and defective. Water separation of coffee whitener
20 was not suppressed in case of soybean protein material A,
while fhe water separation ratio tended to be suppressed in
case of soybean protein material B. In case of soybean
protein material C, the water separation ratio was good
enough for being lower than that in case of sodium

25 caseinate (Comparative Example 15). Soybean protein



with the adaptability as coffee whitener defined by the TCA 15 solubility
and the anount of binding sugar. [0053] Table 1 (Production Conditions for
Soybean Protein Materials, Physical Properties of Soybean Protein

Mat erials, and 20 Physical Properties of Coffee Witeners) 42 H x 00000 x

NvthiRdrd s rafter idcdrdgd O $AON dbod freppraped, Qvhibel | | | |
Urnmmmr Nw-~"

soybean protein materials G to I had the water separation

X X 0000 x 4000 x OO x Ol I I 1 1 11 ®BOLI I +++1+12 1 1 L I I I & p~
OWWO NIONNCTf+NL NNtOr NNN NmCCOOd Nm aghy ¢4 ~Ow |
i E++ 0 rrrrrrr o w.rdH8 _~1Nmrl -1 mr
IDmMIOr 0L WmiOr r.r mrl N of .U NIOIDNNNIONNNNN
N MNNNMIAONtO D Difpbleosdd AKE Qi & GpOrdtDofl OF0cOEfO WAV
NONOLOLrl10O NN.-1~-1 ONrl NLUIONMA ONWv' NiD
d
I

ratios after storage_that exceeded 30% by weight as with
Fujipro CLE™ of Comparative Example 16 in which only
hydreolysis of soybean protein isoclate was performed and
conventional soybean protein material Supro 710™ of
Comparative Example 17. In addition, poor emulsion
stability was recognized. Thus, it was found that the use
of the reducing sugar was effective.

[0052]

Very poor emulsicon stability was recognized in non-
degraded soybean protein material N in which the protease
treatment was not performed because the coffee whitener
showed much feathering and was solidified after storage.
Meanwhile, as to soybean protein materials O to R, T, and U
obtaiﬁed by performing the protease treatment, although
much feathering was cobserved in particular with respect to
soybean protein material O, the water separation after
storage was suppressed, thereby Showing that'the protease
treatment was very effectivé for improving the emulsion
stability. Further, It has been confirmed that the water
separation ratioc was somewhat increased in soybean protein
materials S and V whose 0.22 M TCA solubilities exceeded

30% by weight. The water separation ratio of soybean




o -omNV WONNNNMOLCNMr NmMmM mO r mmmm
rnrnmmm~DmmiDr y~ Wb ~t ONrl Nrl M~-ONNMOL Mm- O
Nri Nb~~ rr mmmmmr rr mmO1l Ol mmmmm [ 1
rlor2rl ol ol ool -1 r-12r--1r rli LL N G
rri Ma CNNNONTIKI Nvi r O~'"AMNNNIOCNMMCCVv Tl
MMM NNNNNNNNNNNNNNMTI rIl NMNNMN vyyyy b Il N
f fff 4-ff4- 4- 4-4-4-4- (- 4- f 4- r | fTQQ~11 v Od" 4- f 4- f
4- f f 4- 4- 4- 4- f 4- f f f NE u NdAd. C- 4-4-4-4-4- 4- 4- O

-4-4- 4- photdih- mate@iMIOUNMhEv-ihig the 1Bw awclmt Hf bihddnd Gugdr
f4- ff1 N_ONNONOOOOO y.I aN4-4-4-4-4- 4- 4-
4

4

- =

Cu®sOntigh, NahdNtNedemN1sa o @tQQ1QLY @HRRR@ @asOINW.l In
- F4- 4- 4-4-4-4- 4- 4-4-4-4- 4- 4- 4- f r D p FCWUQI[,] WU
Y . doyBe@nOprétdid HhtErPar 3 obtained by omitting the first
stage heating, oil-off and feathering occurred despite of
5 adjusting its TCA solﬁbility and its protein solubility to
the appropriate ranges of 15% by weight or more and 80% by
weight or more, respectively, because a part of PB-glycinin
{75) and glycinin (118) was not degraded and the total
content of 78 and 115 became 30% or more. Water separation
10 after storage also occurred (Comparative Example 12).

As described above, the adaptability as coffee
whitener defined by the TCA solubility, the protein
solubility, and the 75/11S content was greatly correlated
with the adaptability as coffee whitener defined by the TCA

15 sclubility and the amount of binding sugar.
[0053]
Table 1

(Producticon Conditions for Soybean Protein Materials,

Physical Properties of Soybean Protein Materials, and

20 Physical Properties of Coffee Whitenefs}




-H
m

@]
— 1 ©
= X l
1~_ X m o
X0 o x _ . _ . a _ _ ) _ g srdmexy
= x 0°6F 650 6€ oL Lez | I} 0 0z'0 | M arqeredion
L . . . . L apduexy
=z <3 x - « ¥°0T -  T9°0 8S - - 89 - pree | ! 3 il ov o | B aeryeredion
< 0 - v 6°8 - 850 69 81 - 18 - g8z | 1 1 1] 0£'0. | n o srdmexy
= @) 0 - A - 1§50 99 61 - £8 Z8T 1°£Z 09 i) { l 02°0 6°9 I 1 ordmEw
x = = g STdExy
L= X - 8T - L§'0 15 - - 89 18T S'g¢ | i i} { or'o ) S aarjeredin
i%l w 0 - g - LSO 1L - - o} Z8T 0702 | 4 J { sT'0 ) a4 g1 ordiexg
— o $ O + g - 950 TL - - L8 18T Z°L1 ) 4 J 4 ct'o |} O g1 ordmxg
_-—= 0 ¥ g - BS'O 59 - - 88 18T Z°IT | i i i co'o | d 11 eTduexy
U+ _d v + G T 9570 00T - - 76 08T 69 1 I 1 ! zoto ) 0 0T 9rduexy
-z Z0o , : G aTdmexy
0O -z qo x + WHNEgPes + 68°0 027 - - vé 8T ¥°€ 1 4 0°% 1 0 1 N anT7ETRdDD
-3 © o) - L - 160 1L - 6L 68 861 v-vz 4 1 ot 1 1 1 W 6erdeam
— .NN@ 0] - 9 - 9570 1L - 18 68 €61 £'vz  { 1 0°8 1 i) il T g oTdmexy
Y= = 0] G - 8570 g9 - 78 88 68T T1°%¥Z | { 0°9 i} J J b} L. aTdwey
> + 0 - G - 860 79 - L8 o] €8T L€ 4 i) 0-g ssoonyd 1 il £ g eTdmxy
pd °5 x _ . . : p oTdi
Z oo ~ - 513 - 8570 0s - 06 5L SLT z'gz i) 0 - I3 J T onrjeredig
1
S Eo. x - £v - 150 15 - - pL 2L 0°52 | ! | esotewaz ) | H wmh%mguum
zZ o= o + ) N.mdm:@ﬁ
g NO.M x - g¢ - €970 6 - - Gt 9LT 6°FZ | J J  esorong i) | 9 srrjeredmn
N=-Zo O - 5 - 5§70 65 - - v8 €8T 0°9Z | d l esower | 4 g § atdmexg
1 TOo™ e - g -~  L§'0 z9 - - £8 18T 9°G6Z | 1 } esoarem d 1 ! p aTdmexy
© O - 9 - B850 09 - - i Z8T 9°G7 | l | esorhy 1 l a ¢ ordiexy
VHNON 0 - g - 1970 g9 - - ¥8 18T G°SZ | oFT I I I [ 2 z ordimxy
ST v - 6 - 1970 66 - - Z8 Z8T ©°€z | 01T 1 i} { i g T opdmexy
z_So=z x - 81 - 850 wp - - 8L 0LT 2'%Z  0f 06 0°T eSO 0Z'0 0°L ¥ oL oa
- aaTierediDg
Z =2 n~u O : _ (ure3oxd
0oz . (%) (w)  (s.eqw)  (3) (%) {s)  b/1ou)  (g) (pwoos) (D) (%) (s) —
STs Z _  wreesg  Supegess ORI JJ0- TN (367) WeWOD W) AITIWTOS TEGns WL POTIRG orwiersdier jwowy  odkp  oseedory Wl o o
_ TremA) wreredss  TI0 9TOTITEd Kyrsuosta STTISL UTl0Id  ureold  Hutpury weeckos
Zao_> - Jegem UoTSTrHE 70
N l O SUOTYTPUO) buriesy  xebng poppy
FER — soT13edbId TBOTSAYd JeusqTy e9330) pribrl saTIedo1d TeotsAyd TeTIajey uTajodg ueagiog SUCTITPUC) UCTIONPOIT
c
—0>_> |
| C— _ N o W
W ——_o
—_+ 0
4= O
414 - ®©
z-+0s




MCNN
Fa (-

.C Mr mON M
IT ro O N o

r Or,
FFF1

wC

43

i o
Oo N Wro

*yesm BUO TOT Db 1 abeIO}S UBBW SILUZ0 UL ‘SINOY §Z I0T D06 I8 9beiojs suesw () :0T3RI uUoT3lededss Ionem

rnmr
Ff-

t-

0TL LT oTduexy

N NO

-Vr
C NWp~E C7 ~0o0ino00O

N O\OMOQ N'Cmrnr
N NNNW

m

x G§ - 0970 0y - 16 89 ¥4 ordng  aaTeTedin)
x 25 -~ 85°0 ¢ - 16 zZi €27 Swma %ﬂmﬂﬁ
. ]
. - &

x L9 - 9§°(Q G - £6 86 z “ﬂnﬂwmo%mﬂmﬁ
€8T + 8570 59 32 - 16 - 01 0 - ! ¥ 0o o0tL P MHMMMM
Sy - 96°0 9 - - s 8LT 8'zz | 4 01 s 0270 07% 2 %HMMMM

sTREPpRS F L5670 L - - 96 - e J { - s0'0 | A mﬁmﬁwﬁmu

s DODEPIS - £9°0 11 - - G8 - E'FT ) 4 4 - o0} X %HMHMMU




NONN"I1T N OOOOo0oo0oC f FO iON-HWW ro unNC rn 44

[ 0054] Al though Conparative Exanple 18 in which the conventional soybean
protein material (Supro 710TM was wused in the anount of 30% by weight in
the total protein 5 had higher coffee whitener viscosity and was i nproved
in water separation ratio after storage4as conpared with Conparative
Exanpl e 17 in which 50% by wei ght of the same protein material was used,
Conparative Exanple 18 was not suitable for practical use. It has been
found that the 10 soybean protein material of the present invention is
particul arlfgosehfiective for the coffee whitener in which 30% by weight or
nore of the total protein is the soybean protein, which is hardly realized

by a conventiongh tsexuBgarcmpaheli R eMtakiale 1Recausa itde tgugar - cont ai ni ng
soybean 15 protein material of the present invention can be used in
conventional soybean protein material (Suprq 710™) was
used in the amount of 30% by weight in the total protein
5 had higher'coffee whitener viscosity and was improved in
water separation ratio after storage as compared with
Comparative Example 17 in which 50% by weight of the same
protein material was used, Comparative Example 18 was not
suitable for practical use. It has been found that the
10 soybean protein material of the present invention is
particularly effective for the coffee whitener in which 30%
by weight or more of the total protein is the sonean
protein, which is hardlyrrealized by a donventional soybean
protein material, because the sugar-containing soybean
15 pretein material of the present invéntion can be used in
the amount cf as much as 50% by weight in the total protein.
However, Comparative Example 19 using 70% by weight of
soybean protein material U which is the sugar-containing
éoybean protein material of the present invention
- 20 undesirably caused feathering and water separation after
storage. Then, itrhas been inferred that the sugar-
containing soybean protein material of the present
invention is particularly effective when used it as the

soybean protein in the amount of 60% by weight or less in

25 the total protein.



t he amount of as nuch as 50% by weight in the total protein. However,
Conpar ative Exanple 19 using 70% by wei ght of soybean protein material U
whi ch is the sugar-containing soybean protein material of the present

i nvention 20 undesirably caused feathering and water separation after
storage.- Then, it has been inferred that4% he sugar- containi ng soybean
protein material of the present invention is particularly effective when
used it as the 'soybean protein in the anount of 60% by weight or less in
25 the total protein. 45 [0055] Table 2 (Various Soybean Protein Materials
and Physicaloo¥yjoperties of Coffee Whiteners) 46 ti Qx x x ~1 1 + a3
"Rr~v pv ThY NwNCCI I +1 WO.~i NN>NmMm Uv~i }}.p?;11 ~ON
~D N spyi WO @£1Q Q |

(Various Soybean Protein Materials and Physical

Properties of Coffee Whiteners)
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47 [0056] Further, soybean protein materials R and y have the anounts of
bi ndi ng sugar of nore than 300 nol/g protein because these naterials are
rich in O-conglycinin which is 5 glycoprotein (Table 2). However,

enul sifiability of soybean protein material R was | ow because the materi al
had |ow TCA solubility and nmuch feathering and was solidified after
storage. Although the 0.22 M TCA solubility was adjusted to 23.3% by

wei ght in the hydrolysate, i.e., 10 soybean protein material v,

enmul sifiabiibpggjof soybean protein material y was also |l ow as with soybean
protein material Z because the material had the protein solubility of

| ess than 80% by,ywehght gegbwaﬁ Bth%ﬁﬁaHJa%lelal%U?plé@i%is*ynHaWét ehe
separation after storage hus, it has 15 been confirned that the reaction

with reduchpg,uavgansr BEHAE ngt Bﬂ@a‘r”'&?r %tres%‘?l%%ar3lo@e§udo§/rge%dt@1ﬁ or
i nproving the enulsion stability. 57]

because these materials are rich in P-conglycinin which is
5 glycoprotein (Table 2). However, emulsifiability of
soybean protein material P was low because the material had
low TCA solubility and much feathering and was solidified
after storage. Although the 0.22 M TCA solubility was
adjusted to 23.3% by weight in the hydrolysate, i.e.,
10 soybean protein matérial Y, emulsifiability of soybean
protein material-y was also low as with soybean protein
- material Z because the material had the protein solubility
of less than 80% by weight and was not capable of
suppressing ﬁater separation after storage. Thus, it has
15 been confirmed that the reaction with reducing sugar rather
than inherent saccharides is required for improving the
emulsion stability. |
[0057]
Table 3
20 (Production Conditions for Scoybean Protein Materials,
B-Conglycinin Content; Physical = Properties of Soybean
Protein Materials, and Physical Properties of Coffee

Whiteners)



Table 3 20 (Production Conditions for Soybean Protein Materials,

3-Congl ycinin Content, Physical Properties of Soybean Protein Mterials,
and Physical Properties of Coffee Whiteners) 48 Conparative Conparative
Conpar ati ve Conparative Exanple Conparative (Soybean Protein Exanple 15
Exanpl e 16 Exanple 17 Exanple 18 15 Examd e 19 Material) Sodium Fujipro
CLE Supro710 Supro710 U U caseinate Production Conditions Anount of Added
Enzynme - - - 0.3% Amount of Added Sugar - - - - G ucose < Soybean Protein
Mat erial Physical Properties TCA Solubility (%9 2 23 23 - 28.5 < Protein
Solubility ($) 98 72 68 - 81 < Liquid Coffee Witener Physical Properties

( Soybean Protein - 509% 509% 309% 50% 70% l Tn'r
nPa’ 85 35, 48 o | W 2B8.0. 61
(mPa’ s) P08 BHiLSEorf PRt EEHsE @ﬁﬁ‘q g‘% s 3““%&%9

D ameter (pm Sodiun er Separ at| on o) 23. 4
8.9 47.5 caseinate Fujlpro CLZ © Supro7ld - Supro7l
Production Conditions
Amount of Added Enzyme - - - - 0.3% P
Amount of Added Sugar - - ~ - Glucose «—
Soybean Protein Material
Physical Properties
TCA Solubility (%) 2 23 23 « 28.5 «
Protein Sclubility (%) 98 72 68 « Bl «—
Liquid Coffee Whitener
Physical Properties
[Soybean Protein
- 50% 50% 30% 50% 70%

/Total Protein)
25°C viscosity (mPa-s) 85 35 © 40 : 69 65 48

Emulsion Particle

0.56 0.58 0.60 0.57 0.58 0.6l
Diameter (um}
0il1-Off - - - - - -
(%)Water Separation Ratioc 6.7 52.0 55 0 23. 4 8.9 47.5
Feathering - - - - - +
Overall Evaluation @] X x : X O x

* water separation ratio: storage at 50°C fer 24 hours.
[0058]
Preparation of Powdery Coffee Whitener
5 Powdery coffee whitenefs were prepared by using as

protein materials soybean protein material C and sodium
caseinate. After heating 50 parts by weight of water to
70°C, 0.8 part by weight of sodium dihydrogen phosphate was
dissolved in the hot water, and 5 parts by weight of a

10 mixture of equal amounts of the above protein material or
scdium caseinate was added. Then, 1.0 part by weight of a
sugar ester (DX Ester F160™ manufactured by Dai—Ichi Kogyo

Seiyaku Co., Ltd.), 18 parts by weight of corn syrup, and



Feathering - - - - - + Overall Evaluation 0 x x x O x * water separation-
rati o: storage at 50C for 24 hours. [0058] Preparation of Powdery Coffee
Whitener 5 Powdery coffee whiteners were prepared by using as protein

mat eri al s soybean protein material C and sodi um caseinate. After heating
50 parts by weight of water to 70C, 0.84part by weight of sodium

di hydrogen phosphate was dissolved in the hot water, and 5 parts by wei ght
of a 10 m xture of equal armounts of the above protein material or sodium
casei nate was added. Then, 1.0 part by weight of a -sugar ester (DX Ester
F160TM manufagtuted oy Wadightchif KagymseSaigtakuadard dHakgto ldhpartis by

wei ght of corn syrup, and 49 10 parts by weight of glucose were added

theret o anehithe reMwslsulse vt | Mathdyr tiepads par teeyhtweifht  of
hydr ogenat ed rapeseed oil was added to the resulting solution, and the

m xture wasysitriche®@ tiddl & atelsceat &yilbalds 2die DA tthobisdyl ®ingi | - i n-wat er
type emul sion. After honopgenizing the oil-in-water type emul si on obtained

with a horeaeri:zel, ahdPHesSwisktfrelRd &taQG-dd/ianty Hdte wdramosnized
oil-in-water type emul sion was sterilized by heating at 80C for 10

7"yt S3, 2B Sotestanes0yomRoess £ohigg e gl AT LN 3 gpmaen e
honogeni zat,R JRHESIWE tofe 30 110 LR KW e il ovwed dBtained with a
homogenizer at pressure of 100 to 200 kg/cm?, the

homogenized oil-in-water type emulsion was sterilized by
heating at 80°C for 10 minutes, and a 2-stage

10 homogenization was performed with a homogenizer at first
homogenization pressure of 100 té 300 kg/cm2 and sécond
homogenization pressure of 50 to 100 kg/cm®, followed by
spray-drying with a spray drier to obtain powdery coffee
whitener.

.15 [0059]

Evaluation of the powdery coffee whiteners is
summarized in Table 4. The powdefy coffee whiteners of
Example 17 and Comparative Example 20 (sodium caseinate)
were free from oil-off and feathering when added to coffee.

20 Thus, they showed very good properties.
[0060]
Table 4

(Evaluation of Soybean Protein Materials and'Physical

Properties of Powdery Coffee Whiteners)

25



spray-drying with a spray drier to obtain powdery coffee whitener. 15

[ 0059] Eval uation of the powdery coffee whiteners is sumarized in Table
4. The powdery coffee whiteners of Exanple 17 and Conparative Exanple 20
(sodium caseinate) were free fromoil-off and feathering when added to
coffee. 20 Thus, they showed very good pt@perties. [0060] Table 4

(Eval uation of Soybean Protein Materials and Physical Properties of
Powdery Coffee Witeners) 25 50 Soybean Powdery Coffee Whitener Protein
Physi cal Properties Evaluation Miteri-al—O1-O+f Feathertrg—bBxarmplte—d7 C
None None O Conpar ative SSgdéanm None BART D “oEfiRet P67 casei nat e [0061]
Preparation of Acidic Prdterei®rink AnPA¥FIcc PrEFEHESdri nk WA [§ABHRIY ed by
usi ng soybean protein ndteti a8l C or @ij-Opfo CLETEg&Sesinmgotein material .
5 To 90 pakis, Ot water werecadded 0.6 Rakd by wei ghtyat the protepn

material, followed by additi.on of 2 parts by weight of a whole mlk
powder, 5 %ﬁﬁsﬁi %ewei ghgai?g lnum -anul at efone None o
[0061]

Preparation of Acidic Protein Drink
An acidic protein drink was prepared by uéing soybean
protein material C or Fujipro CLE™ as a protein material.

5 To 90 parts of water were added 0.6 part by weight of the
protein material, followed by addition of 2 parts by wealght
of a whole milk powder, 5 parts by weight of granﬁlated
sugar,‘O.B part by weight of Soya Five DH™ (manufactured
by Fuji Oil Company, Limited), and 0.04 part by weight of a

10 flavor and thoroughly mixing to obtain a solution. After
adjusting pH of the resulting solution to 4.0 with citric
acid, homogenization was performed with a homogenizer at
pressure of 100 to 200 kg/cmz, followed by heat
sterilization at 140°C for 4 seconds to obtain the acidic

15 protein drink.

[0062]
Evaluation of Acidic Protein Drink
<Amount of Precipitate after Centrifugation>
About 40 g of the aboverprepared acidic protein drink
20 was placed in a 50 ml centrifugal tube whose empty weight

had been measured in advance, and the weight of the tube



sugar, 0.3 part by weight of Soya Five DH TM (manufactured by Fuji QO
Conmpany, Limted), and 0.04 part by weight of a 10 flavor and thoroughly
m xing to obtain a solution. After adjusting pH of the resulting solution
to 4.0 with citric acid, honobgenization was perfornmed with a honogeni zer
at pressure of 100 to 200 kg/cnR, foll owed by heat sterilization at 140C
for 4 seconds to obtain the acidic 15 protein drink. [0062] Evaluation of
Acidic Protein Drink <Anmount of Precipitate after Centrifugati on> About 40
g of the above prepared acidic protein drink 20 was placed in a 50 m
centrifugakatuheavhesd.enpty eveicght rilfadaheen rrasyledd impradieandd, and the
wei ght of the tube 51 was neasured. After centrifugation at 3,000 rpm for
10 m nutepintiBessuphengtipatrnadandi sear ded ke dmasyr eclasmrenaibght of the
precipitate. [0063] 5 The evaluation of the acidic protein drink was
summar i zedwkighabbg bSheTheecanpumttef the precipitate of the acidic protein
drink obtained by using soybean protein material C after centrifugation
was smal | s$gghzas about 0.2 and the acidic protein drink had a good flavor
(Exanple 18). 10 In contrast, the acidic protein drink obtained by using

the §0nvent'On@heseﬁgﬁﬁatﬁbﬁt%EnthEthEHQcC%EUMelaa@ﬁan%OQQS flavor but
was not suitable for practical use due to th

summarized in Table 5. The amount of the prec;pltate of
the acidic protein drink obtained by using soybean protein
material C after-centrifugation was small such as abocut 0.2
and the acidic protein drink had a good flavor (Example 18).
10 In contrast, the acidic protein drihk obtained by using the
conventional soybean protein, Fujipro CLE™, had a good
flavor but was not suitable for practical use due to the
large amount of the precipitate after centrifugation such
as 1.5 g (Comparative Example‘Zl).
15 [0064]
Table 5

(Evaluation of Acidic Protein Drinks)

Acidic Protein Drink Physical

Sovbean Properties
Protein Amount of Evaluation
Material Precipitate after Flavor
Centrifugation :
Example 18 C .2 g Good O
Comparative s
. Good
Example 21 Fujipro CLE 1.5.¢g X
20 [00865]

Preparation of Flour Paste




| arge anobunt of the precipitate after centrifugation such as 1.5 g
(Conparative Exanple 21). 15 [0064] Table 5 (Evaluation of Acidic Protein
Drinks) ‘Acidic Protein Drink Physical Soybean Properties Protein Anpunt
of Evaluation Material Precipitate after Flavor Centrifugation Exanple 18
C0.2 g Gbod O Conparative Fujipro CLE325 g Good X Exanple 21 20 [0065]
Preparation of Flour Paste 52 Flour paste was obtained by using as a
protein material soybean protein material C, Fujipro CLETM or whey
protein. To 40 parts by weight of water were added 1 part by weight of the
protein nateri aFloh8 pasts bysweightineld bypalsbrei las 5 martesitby wei ght  of
granul at ed sugar, 15 parts by weight of starch syrup, 4 parts by wei ght of

a skimred matkkkipowderbeand p4 oparitns mhy cwdiaghtc,ofFuiSiarcc e el | car SEhdi
(manuf actured by N ppon Starch Chem cal Co., Ltd.) and the m xture was

stirred. Tb@pt@ﬁaeratmraoo?atﬂt% %g»l WelightWa¥ wkt draiveat tidC 1 aarts by
wei ght of dried yoke (manufactured by Kewpi e Corporation) was added
thereto, ap¢ weight of the protein material, 18 parts by weight of
5 palm oil, 15 parts by weight of granulated sugar, 15 parts
by wéight of starch syrup, 4 parts by weight of a skimmed
milk powder, and 4 parts by weight of “Starch Delica SE™”
(manufactured by Nippén Starch Chemical Co., Ltd.) and the
mixture was stirred. - The temperéture of the solution was
10 raised teo 50°C, 3 parts by weight of dried yoke
(manufactured by Kewpie Corporation}) was added thereto, and
preliminary emulsification was performed by stirring the
mixture with raising the temperature to 60°C. The
resulting emulsion was homogenized with a homogenizer at
15 pressure cof 50 kg/cmz, and its temperature was raised to
80°C in a cheese kneader. After cooling, evaluation was
performed. Further, the flour paste was filled in bread
dough, and the flour paste in the bread after baking was
evaluated. |
20. [006¢6]
The evaluation of the flour paste was‘summarized in
Table 6. The flour paste obtained by using soybean protein
material C (Example 19) and whey protein (Comparative
Example 22) were good without any problem in emulsified

25 dough and baking resistance. The flour paste (Comparative



prelimnary emul sification was perfornmed by stirring the - mxture with
raising the tenperature to 60C. The resulting enul sion was honobgeni zed

wi th a honopgeni zer at 15 pressure of 50 kg/cnR, and its tenperature was
raised to 80C in a cheese kneader. After cooling, evaluation was
performed. Further, the flour paste was §3l/1ed in bread dough, and the
flour paste in the bread after baking was evaluated. 20 [0066] The

eval uation of the flour paste was sunmarized i.n Table 6. The flour paste
obt ai ned by using soybean protein material C (Exanple 19) and whey protein
(Conpar at i ¥@ampxanphe 22k nyere-149ed WLEMOUfaAnve Probdemuntiembstfied 25
dough and baki ng resi st ance. T%e flour paste (Conparative 53 Exanple 23)
using Fuji ppa1GEETMVAS tdebihel @Rt kWichik iRQOre s@Hasidd.abi lity and weak
baking resistance. [0067 Table 6 5 (Evaluation of Flour Paste Using
Soybean Pretggn; Material) Flour Paste Physical Soybean Properties Protein
Dough Evaluation Material Emulsification Baking Resistance State

Table 6
5 (Evaluation of Flour Paste Using Soybean Protein
Material)
Flour Paste Physical
Soybean Prcperties _
Protein Dough ) Evaluation
Material Emulsification Baking
Resistance
State _
Example 18 C Good Good O
Comparative Ny Poor .
Example 22 Fujipro CLE Emulsification Deficient X
Comparative .
Example 23 Whey Protein Good Good O
[0068]
10 Preparation of Choux Margarine

Choux margarine was prepared by using as a protein
material soybean protein material C or sodium caseinate.
To 20 parts by weight of water were added 3.5 parts by
weight of the protein material, 0.5 part by weight of

15 purified salt, and 0.1 part by.weight of potassium

phosphate and the mixture was stirred. Simultaneously, 75
parts by weight of lard wasrheated to about 60°C, and 0.2
part by weight of glycerin fatty acid ester and 0.05 part
by weight_of.soybean lecithin were added thereto, followed

20 by mixing. Both mixtures were mixed with stirring, and the



Exanpl e 19 C Good Good 0O Conparative Fujipro CLE Poor Deficient X Exanple
22 Emul sification Conparative Wiey Protein Good Good O Exanple 23 [0068]
10 Preparation of Choux Margarine Choux margarine was prepared by using as
a protein material soybean protein material C or sodiumcaseinate. To 20
parts by weight of water were added 3.5 parts by weight of the protein
material, 0.5 part by weight of 15 purified salt, and 0.1 part by wei ght of
pot assi um phosphate and the mi xture was stirred. Sinmultaneously, 75 parts
by wei ght of lard was heaved to about 60C, and 0.2 part by weight of

gl ycerin fatdy1aGirk est:efumndids Ofapadly byed@ighhieh soybeainbestthbn were
added thereto, followed 20 by m xing. Both m xtures were m xed with

stirring, amdihe Ofbud esdiddhdl Xture was rapidly kneaded with a
conbinator to obtain choux margarine. Preparation of Choux Dough To 24

parts by weight mfe Vatar Was, added:2ppaghs by 5 weight of the above
obt ai ned choux margdgarine, and the mxture was heated and boiled wth

stirring. After l.ef 4 Jdegheat £ ng, e Pa byo>yei ght 5 of, weak
flour, 3.5 partéhﬁgﬂaé%%ﬁ?pggtsfgg%g rour,t%EZ %ﬁr%%éﬁy \/vellbghtsofy

ammonium carhofat & ¢ al Lo RArdoOy: W84 Ao Qf margarine, and the

mixture was heated and boiled with stirring. After
completion of the heating, 13.5 parts by weight of weak
fiour, 3.5 parts by weight of strong flour, 0.2 parts by
welght of ammonium carbonate, and 0.1 part by weight of

10 baking soda were added, followed by mixing. Then, 37.2
parts by weight of whole egg was added with stirring and
the mixture was thoroughly stirred. The thus-obtained
choux dough was heated at 200°C for 15 minutes to obtain
choux.

15 [0069]

Evaluation of the choux dough obtaiﬁed by using as raw
material the choux margarine obtained by using soybean
protein material C or scdium caseinate is summarized in
Table 7. Each of the choux dough obtained by using choux

20 margarinés prepared by using soybean protein material C
(Example 20) and sodium caseinate (Comparative Example 24)
had good emulsification state and flavor after baking.
[0070] |

Table 7

25 (Evaluations of Choux Dough by using Soybean Protein



10 baki ng soda were added, followed by m xing. Then, 37.2 parts by weight
of whole egg was added with stirring and the m xture was thoroughly :
stirred. The thus-obtained choux dough was heated at 200C for 15 m nutes
to obtain choux. 15 [0069] Eval uation of the choux dough obtained by using
as raw material the choux margarine obt® ned by using soybean protein
material C or sodiumcaseinate is summarized in Table 7. Each of the choux
dough obt ai ned by using choux 20 margarines prepared by using soybean
protein material C (Exanple 20) and sodi um casei nate (Conparative Exanple
24) had gmedeenulisification state and flavor after baking. [0070] Table 7
25 (Eval uations of Choux Dough by using Soybean Protein 55 Material)

Eval uati on.of Choux  Saovhean Protein Dough Evaluation Mterial

Emul si fication Flavor St at e, Exanpl e 205G 1EabiPrGod Chgux Conpar ati ve Sodi um

bean
Good Good 0O Exanple 24 q4§§éﬂpte [ 0071pough Evaluation
Material Emulsification Flavor
State
Example 20 C ~ Good Good Ne
Comparative Sodium
Example 24 caseinate. Good Good ©
[0071]
5 Preparation of Powdery Emulsified fats and Oils

Powdery emulsified fats and oils were prepared by

using protein materials soybean protein material C, Fujipro
CLE™, and sodium caseinate. Namely, to 40 parts by weight
of water were added 5 parts by weight of the above protein

10 material, and 21 parts by weight of sorbitol, and the
mixture was stirréd. Simultanecusly, 20 parts by weight of
rapeseed oil wés warmed to about 60°C, and toc the oil were
added 10 parts by weight of Emalsy MS-A™ (manufactured by
Riken Vitamin Co., Ltd.}), 2.5 parts by weight of Rikemal

15 PB-100™ (manufactured by Riken Vitamin Co., Ltd.), 2 parts

by weight of Poem W-1C0™

(manufactured by Riken Vitamin Co.,
Ltd.), and 0.5 part by weight of<SY.Glystarﬂ€(manufactured
by Sakamoto Yakuhin Kogyo Co., Ltd.), followed by mixing.
The mixture was further stirred, homogenized at pressure of

20 30 to 200 kg/cnf with a homogenizer, fecllowed by spray-

drying with a spray drier.



5 Preparation of Powdery Enulsified fats and Gls Powdery enulsified fats
and oils were prepared by using protein nmaterials soybean protein materi al
C, Fujipro CLETM and sodium caseinate. Nanely, to 40 parts by weight of
wat er were added 5 parts by weight of the above protein 10 material, and
21 parts by weight of sorbitol, and the 5 Xture was stirred.

Si mul t aneously, 20 parts by weight of rapeseed oil was warned to about
60C, and to the oil were added 10 parts by wei ght of Enalsy Ms- ATM
(rmanufactured by R ken Vitamn Co., Ltd.), 2.5 parts by weight of R kenal
15 PB- 100THoOmanuf actured by Ri ken Vitamn Co., Ltd.), 2 parts by weight
of Poem W 10TM (manufactured by Ri ken Vitamn Co., Ltd.), and 0.5 part by
wei ght of SY G gshanibhibranyfl askupeddery Sakammifd dakiuRisn dfepyad 1G. , Ltd.),
followed by m xing. The mxture was further stirred, honpgeni zed at

pressure oge20 30mhar208dKkanCnBowet B .a horDgMideery, <n@lllsaviEe D) ay-
drying wwth a spray drier. 56 [0072] Evaluation of the powdery enulsified

fats and okhg oWeEEoSHENBREWZEY LR ihaLIseyBeafhe rieawder matmadisilf iced fats and
oi | s obtained by using soybean protein material C5 (Exanple 21) and sodi um

casei pate (GRHPaLat by EXANMBLEidR) caWeleadR0od cWnida raead Pewdedpigualdity and
being free fromoil- off when dissolved into water. In contrast, although

the powdegy -gmybshf hednf ghsqapdyaiels q@RtiaicRed Y Hesing fdd ByQm CGETM
(Conpar ati ve Exanpl e 26) had good powder quality,
off when dissolved into water. In contrast, althcugh the
powdery emulsified fats and oils obtained by using Fujipro
CLE™ (Comparative Example 26) had good powder guality,
10 o0il-off was cobserved when dissolved into water. |
[0073]
Table 8

(Evaluation of Powdery Emulsified Fats and Cils using

Soybean Protein Material)

15
Soybean Powdery Emulsified Fats and
Protein 0ils Physical Properties Evaluation
Material Powder Quality 0il-Off
Example 21 C Good - O
Comparative .
+
Example 25 Fujipro CLE Good + X
Comparative Scdium Good _ O

Exanmple 26 caseinate




10 oil-off was observed when dissolved into water. [0073] Table 8

(Eval uation of Powdery Emulsified Fats and G ls using Soybean Protein
Material) 15 Soybean Powdery Emul sified Fats and Protein QG ls Physica
Properties Evaluation Material Powder Quality G I-Of Exanple 21 C Good -
0O Conparative Fujipro CLE Good x Exanpte 25 Conparative Sodi um Good O
Exanpl e 26 caseinate 57 CLAIMS 1. A nethod for producing a
sugar - cont ai ni ng soybean protein material, which conprises: mxing a
soybean protein 5 raw material with a reducing sugar; performng a heat
treatnment at pH 6.3 to 8.0 at a tenpergitme hi gher than 100C and 170C or
| ower for 10 to 300 seconds; and performng a hydrolysis treatnent. 10 2.
The met hod for producing a sugar-containing soybean protein materi al
according to claim1l1l, wherein the reducing sugar is added in a ratio of

0.5% by wei ght or nargeRebqdry Rirghtcehqgt Re ssRuiead 0teinYy rwuederi al .
15 3. The nethod for produci ng a sugar-contai ning
protein material, which comprises: mixing a soybean protein
5 raw material with a reducing sugar; performing a heat
treatment at pH 6.3 to 8.0 at a temperature higher than
100°C and 170°C or lower for 10 to 300 seconds; and

performing a hydrolysis treatment.

10 2. The method for producing a sugar-containing
soybean protein material according te claim 1, wherein the
reducing sugar is added in a ratioc of 0.5% by weight or

more per dry weight of the soybean protein raw material.

15 3. The metheod for producing a sugar-containing
Soybean'protein material according to claim 1, wherein the
soybean protein material contains 80% by weight or more of
protein on a dry weight basis and has the (.22 M TCA
solubility of 5% by weight or more.

20 |

4, The method for producing a sugar-containing
soybean protein material according to claim 1, wherein the
soybean protein material has the protein solubility of 80%
by weight or more.

25



soybean protein material according to claim1l, wherein the soybean protein
mat eri al contains 80% by weight or nore of protein on a dry wei ght basis
and has the 0.22 M TCA solubility of 5% by weight or nore. 20 4. The

met hod for producing a sugar-containing soybean protein material according
to claim1, wherein the soybean proteinsgmterial has the protein
solubility of 80% by weight or nore. 25 58 5. A sugar-containing soybean
protein material conprising 80% by weight or nore of protein on a dry

wei ght basis, wherein the 0.22 M TCA solubility is 5%by weight or nore

and 35% by wei ght, or al @sgararéntsQ niRly oyB¥ad Yroxdisugaiedisalbound per g
of protein. 6. The sugar-containing soybean protein nmaterial according to

claimsbs, vve@fngtcmstihg 632C ORIk Gighith oFOMd dfn prytiiel by afr EldSAyet hod
is 35%or less. 10 7. The sugar-containing soybean protein materi al

accordi ng $@sGkai Pharewhereisn ot.he B alcdl eaRlhiildy i d $980% avi gved gdt or
nore. 15 8. A food or drink obtainable by using the sugar- containing

soybean prgein mat g@i%a:byg%%g[?gxitn%g q Gl fgnﬁ]g{?o bR 1S MmNt nf ng

soybean protein nmateria ed by the net according to claim1.
3 sugar is bound per g of protein.

6. The sugar-containing soybean protein material
according to claim 5, wherein the P-conglycinin content in
protein by an ELISA method is 35% or less.

10

7. The sugar-containing soybean.protein‘material

according to claim 5, wherein the protein sclubility is 80%

by weight or more.

15 8. A food or drink obtainable by using the sugar-
containing soybean protein material according to claim 5 or
the sugar-containing soybean protein material produced by

the method according to claim 1.

20 9. The food or drink according to claim &, which is

an emulsified composition.

10. The food or drink according to claim 9, which is
selected from the group consisting of coffee whitener,

25  flour paste, margarine, and an emulsified fat or oil.



20 9. The food or drink according to claim8, which is an enulsified
conposition. 10. The food or drink according to claim9, which is selected
fromthe group consisting of coffee whitener, 25 flour paste, margarine,
and an enulsified fat or oil. 59 11. The food or drink according to claim
8, which is an acidic protein drink. 5 32. A soybean protein material,
wherein the 0.22 M TCA solubility is 15% by wei ght or nore and 30% by
weight or less; the protein solubility is 80% by weight or nore; and the
total content of R-conglycinin and glycinin in total protein by SDS-PAGE
is 30%or less. 10 13. The soybean protein material according to claim 12,
which is used for coffee whitener. 14. Coffee whitener obtainable by using
the soybean 151pr.ot aihe FRieS icdd BGGN HowpAidigd alondiaid s, HMieicoffee

whi tener according to claim 14, wherein the soybean protein material is
soybean pre@qeiaridigsOohHctei®0 drink.

5 12. A soybean protein material, wherein the 0.22 M
TCA solubility is 15% by weight or more and 30% by weight
or less; the protein solubility is 80% by weight or more;
and the total content of B-conglycinin and glycinin in

total protein by SDS-PAGE is 30% or less.

10
13. The soybean protein material according to claim
12, which is used for coffee whitener.
14. Coffee whitener obtainable by using the soybean
15 protein material according to claim 12.

15. The coffee whitener according te claim 14,
wherein the soybean protein material is soybean protein
isolate.

20



