1 NOVEL SOYBEAN PROTEI N MATERI AL AND METHOD FOR PRODUCI NG THE SAME
Techni cal Field 5[0001] The present invention relates to a
sugar - cont ai ni ng soybean protein material and a production nmethod for the
sane. Background Art 10[0002] Sodi um cakei nate has wi dely been used as a
raw material in the markets of enulsified products such as |liquid and
powdery coffee whiteners, and enulsified fats and oils because sodi um
caseinate has high emulsifiability 15and emul sion stability. However, the
pur chase of sodi um casBUHELeSOSBBABORRAYPEANT MACURIAbesduse a demand for
sodi um caseinate is increasing worldw de in recent years. Al so, a demand
for a soybean protein matMHTIHID (EOR RRABIKNG HIE GAMESI fi ed products is
i ncreasi ng because of the trend of 20avoi di ng sodi um casei nat e- cont ai ni ng
raw materials of animal origin due to problens such as accumul ati on of
chol esterol fromthe viewoint of recent health consciousness. [0003]
25At t enpt TdahrpirceducE d1lidqui d cof fee whiteners by using 2 soybean protein
materi al s have heretofore been nmade. However, in the case where about 30%
by wej ght @fodgigtal protein in liquid coffee whitener is soybean protein,
f eat hering- occurs when used for coffee, thereby restricting

The present invention relates to a sugar-containing

soybean protein material and a production method for the
same.
Background Art

10 [0002]

Sodium caseinate has widely been used as a réw
material in the markets of emulsified products such as
liguid and powdery coffee whiteners, and emulsified fats
and cils because sodium caseinate has high emulsifiability

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

20 avoiding sodium caseinate-containing raw materials of
animal orig%n due to problems such as accumulatidh\gf
cholesterol from the viewpoint of recent health
consciousness.

[0C03]

25 Attempts -to produce ligquid coffee whiteners by using



5the use as coffee whitener. Although Patent Docunent 1 discloses that a
conbi ned use of soybean protein isolate with sodi um casei nate suppresses
the feathering when coffee whitener is added to coffee, it does not achieve
t he suppression of water separation of 2 he coffee whitener 10during
storage. [0004] Al so, Patent Docunent 2 discloses liquid coffee
whi t ener s obt ai nabl e by conbi nati ons of hydrol yzed soybean protein isolate
and various emrul sifying agents. However, 15the nethod does not achieve the

suppr essi @ayetawabebtsepanate@na0t hheewhetkenefodur bagnsihadage, either,
t hough the feathering is suppressed. In brief, liquid coffee whitener

capabl e ofj-guRRRESSIhN@htheskealhertngnaatwebk By @apahkeodf tsuppressing the
wat er separation during storage, 20in which 30% by weight or nore of tota

protein i g seubeannpneleiin, cbascaoknbeenchi thesbgbehhabredeih0005]
As to powdery coffee whitener, an attenpt to produce the whitener by a

met hod usirng$QRYBEAN RLOLGI Rniks (BEE FBr25Bakest Paewabpt r3stihowevey, in
the case where 80% by 3 weight or nore of total protein in the powdery

cof f ge whichengk el 55504930 BhOtehBy Vi AEORLLYH BakBateasedrdut! ng t he
preparation of a liquid mxture of raw materials, thereby preventing spray

drying. Fﬂﬁgggbsegeaﬁg%rEngoméiﬁgﬁgﬁéeWBQns%?g%gnt?r%@%ﬁﬁeisghﬁ%e powdery

cof fee whitener in Ich 80% by weight or nofe of total protein is soybean

protein has.RoLoheah hELASHLO-00LLREYS<L00RE] MEaRaMLkE, WheRCLoaTelr Oduct s
of a reducing sugar and soybean Eroteln i sol ate have been heretofore
StUdied'-Eﬂﬁtenef is added to coffee, it does not achieve the
suppreséion of water separation of the coffee whitener
10 during storage.
[0004]

Also, Patent Document 2 discloses liquid coffee
whiteners obtainable by combinations of hydrolyzed soybean
protein isolate and various emulsifying agents. However,

15 the method does not achieve the suppression of water
separation of the whitener during storage, either, though
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, has not been hithert§ obtained.

[0005]

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 80% by



exanpl e, a reaction product formed by non-degraded soybean protein, a
reduci ng sugar, and an am no group-containi ng conpound is studied in Patent
Docunent 4, but this is directed to the inprovenent of a flavor, and it is
15difficult to inprove enulsion stabilizy which is an object of the present
invention. In Patent Docunent 5, there is a description of the preparation
of a conposite whose enmulsifiability is inproved by formng a m xed powder
from soybean protein isolate and a pol ysaccharide, i.e., 20chitosan

foll owed QyianMabk! abder actiben1abr80eihoin? tdaypowtewgvensreuch a | ong
termreaction is difficult fromthe industrial viewpoint. [0007] Patent

Document %hi%Bnéa;Sl-slé.ég@éa%SB%%e&npoe}l_a@@arsiz' JB- An6x303%@1 du4 iRat ent
Docunent 3: JP-A-6-30698 Patent Docunent 4: XP—A—2000-312562 Pat ent

Document 3$he JPePz2803o48440% 1iquid mixture of raw materials,

thereby preventing spray drying. Further, feathering
5 occurs when added to coffee. Thus, powdery coffee whitener
in which 80% by weight or more of total protein is soybean
protein has not been hitherto obtained.
[0006]
Méanwhile, reaction products of a reducing sugar and

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

15 difficult to improve emulsion stability which is an object
of the present invention. In Patent Document 3, there is a
description of the preparation of a composite whose
emulsifiability is improved by forming a mixed powder from
soybean protein isoclate and a polysaccharide, i.e.,

20 chitosan, followed by a Maillard reaction at 60°C for 7
days. However, such 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 5Problens to be solved by the Invention [0008]
An object of the present invention is to obtain a soybean protein materi al
havi ng hi gh enul sion stability as well as coffee whitener containing a

| ar ge anount of 10soybean protein in its total protein and being free from
feathering and water separation during storage. [0009] The present

i nventors have intensively studied to achi eve the above object, and have
found that a novel 15soybean protein material having high emul sion

stability can betehtappedmeytmsXi 0g-a-seduebnag sugar with a soybean protein
raw material, performng a heat treatnment and subsequently a hydrolysis

treatment. Furthekntt hecpnesent -i ppenptongohayessucceeded in specifying the
physi cal 20properties of a soybean protein material required for preparing

liquid and powggrkngobheemdhict ereys-athenebysobbai ni ng cof fee whitener
cont ai ni ng soybean protein material and having good physical properties.

Thus, theppg %ggghrbnggnghgnlgggngggg conpl eted. 25More specifically, the
present invention provid

5 Problems to be solved by the Invention

[0008]

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 object, and have found that a novel

15 soybean protein matefial 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 soybeén protein material required for
preparing liquid and powdery coffee whiteners, thereby
obtaining coffee whitener containing soybean protein
material and having good physical properties. Thus,rthe
present invention has been completed.

25 More specifically, the present invention provides:



(1) A nmethod for producing a sugar-containing soybean protein material,

whi ch conprises: mxing a soybean protein raw material with a reducing
sugar; performng a heat treatnment at pH 6.3 to 8.0 at a tenperature higher
t han 5100C and 170C or | ower for 10 to 300 seconds; and performng a

hydrol ysis treatnent; (2) The nethod for producing a
sugar - cont ai ni ng soybean protein material according to the above (1),
wherein the reducing sugar is added in a ratio of 0.5% by 10wei ght or nore
per dry weight @fi thersenbgagopr ghreidnciay BBRkegbatcontaining3kolbeamet hod
for producing a sugar-containing soybean protein material according to the
above (1) prehenel hathe iSaYbean obr et iFriker ndkiggNtaisByb8a% By oteiight 150r
nore of protein on a dry weight basis and has the 0.22 M TCA solubility of
5% by vei ghly @l tERi&1 with a c2huFi8gRuURRE ;f pkrpLeddaNE Acat
sugar - cont ai ni ng soybean protein nmaterial according to the above (1),
wher ei n t Re 3QYRERN JRT Bleign sMRLeRi 3l hag thepRratere 20gakubithizthy of 80% by
wei ght or nore; (5) A sugar-containing soybean protein materi al

conpri sin Q%0 i r i ' , basi s, wherein
th(rarp .22 %Oﬁcj g}c{ﬁj\tﬁg??ﬁ yoollr sl%%%gﬂgi%g%r%%e%%ﬁ%S% ci/ wei ght or
| ess, andg%%%o&%ﬂﬂl.%fh &%l&%i@ 293U9drs bound per g of protein;

g

(6) The sugar-contdining soybean protein material according to the above
(5), wherein thg,P- Ganolyeinin £ontentyln B of eh by aRELLgAGTethod is 35%
or |ess; ('7) "The sugar-containing soybean “protein material according

o the above (Bl oRSLSInhe LGt SLMsoluly |id Lol BNy yer ght o rmore;

(8) A foo Kk “obtai haolé sugar- contai ni ng soybean

protein material cording.ta the above . (%) .Qr .the sugar.- t ai ni ng
soybean pV Fgﬁﬁnngﬁgrﬁgﬁu 66@05& s ﬁf Fﬁgeﬁeﬁﬁo 5%559d%§g%f§°t% above

éﬁhﬁgifiege& %%Oggfﬁ%%%dp%& &&n§e%%%%r%&n%hgos%@%e%%p%%ogsih.@%kph I's an

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 sclubility of 80% by weight or more;

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

250 sugar is bound per g cf protein;



(10) The food or drink according to the above (9), which is selected from
the group consisting of coffee 15whitener, flour paste, margarine, and an
enul sified fat or oil; (11) The food or drink according to the above
(8), which is an acidic protein drink; 6 (12) A soybean protein
material, wherein the 0.22 M 20TCA solubility is 15% by weight or nore and
30% by weight or less; the protein solubility is 80% by weight or nore; and
the total content of P-conglycinin and glycinin in total protein by

SDS- PACE is 30%®r |®ss;sugar-containing 18)yideen soydeain praotet it eri al
according to the 25above (12), which is used for coffee whitener; 7

(14) Cof f eecadhid BiertObtiad nabdwe bys Usiwge  oign soyd Rt i thirmt eri al
according to the above (12); and (15) The coffee whitener

accor di ng dentder abovier4ddin whedei ILIde Boybheani Prafeicr nedesi al is
soybean protein 5isolate. Effect of the Invention [0010] According to

the present inventiorheidudsrpossidlging SbyGEan anchps DEuce: & sHYbean
protein material having high 10enul sion stability, as well as it is

possidl e to-dseppi® ©90ehd i ok coff easmbind eneind reecfs o dentiberivg and
wat er separation during storage and good powdery coffee whitener free from

feat hering angof Wy sgosity dNcEease during preparation. 15[0011] (Soybean
Protein Raw Material)
(8} A food or drink obtainable by using the sugar-
containing soybean 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 composition:
(10) The food or drink according to the above (9),
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 te 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 soiubility ié 80% by weight or more;
and the total content of P-conglycinin and glycinin in
tetal protein by SD3-PAGE is 30% or less;
(13) The soybean protein material according to the

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



Hereinafter, the present invention will specifically be described. The
soybean proteln raw material in the present invention is a subject raw
material to which a 20reducing sugar is added, followed by performng a
heat treatnent for preparing the sugar-icontaining soybean raw material of
t he present invention. Exanples thereof include whole soym |k or defatted
soym | k obtai ned by extracting a protein conponent from soybeans such as
whol e 25soybeans or defatted soybeans with water or warned water 8 and
renovi ng okara ((a9ycpukp}; wseybaan prehehAbisobat esehyatnedsbypanthe above
soym | k by concentrating protein by a treatment with a UF menbrane or by

i soel ectrpecpegal phtakian WekBramnactd; tABdaBostkernibh zednand dried product
thereof. It is preferable to use a raw material having high protein purity

such as soybean;pyotgbnchggkat fhasehbe geyBeannpr ebetRel aWobBt ¢lhal because
t he sugar-containing soybean protein material finally obtained de5|rably

contains ﬁﬁé@@!nm@hghgo9beﬁﬁrﬁr@%e@ﬁoﬁgt@rQQlaléogbyb@ﬁhgﬁkogéihs For
exanpl e, soybean protein isolate can be prepared as follows.- That is,

soynil k i ssgbtakned by adding water or warned water to defatted soybeans
perform ng extraction in the vicinity of neutral pH, and separating okara.

Then, pH g%fg?g 8@y€hkklh§eﬁg58ﬁted to 15around pH 4.5 to recover a
precipitate of isoelectric precipitation. Water and an al kali zing agent are

added to g g1precipitate to obtain an aqueous sol ution having a solid
concentratron of 5 to 15% by wei ght and pH of 5.7 to 8.0, preferable about

08,1 9,T; 5 Thecagit].an of -5evBeancA0PLALehD; hol ae; Lhus abratned can be

used as it is Sedquén cah ying with or

mnthoyt stggalhzatlon a d %?eggggeEQEV|n%tggglgatﬁgéai Rg%ﬁbglﬁﬁﬁg obtain a

sol ution 9 tci h Scri bed herel na in"wa advance,
fol | gued by, 2890 56L L9, e 39YRERD BLOLEl 0.7 BULTRLSCI 8L LoLp.Lhe O
good liquid coffee whitener free from feathering and water
separation during storage and good powdery coffee whitener
free from feathering 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 whele scymilk or defatted soymilk obtained by

extracting a protein component from soybeans such as whole

25 soybeans or defatted soybeans with water or warmed water



[0012] . (Addition of Reducing Sugar) A reduci ng sugar is added to
an aqueous solution of 5the soybean protein raw material thus obtained,
e.g. an aqueous solution having a solid concentration (concentration of
dried material) of 5 to 15% by wei ght, & ol l owed by performng a first
stage-heat treatnment. Exanples of the reducing sugar used include
nonosacchari des 10such as L-arabi nose, D xylose, D-glucose, D ribose, and
0- fructose, disaccharides such as | actose and naltose, and tri- and

hi gher - pokysaeeharifdgsokbeh asodeptlph; haviyhganeduetadnt ésoinaks. I n view
of the price of the reducing sugar used and the enmulsifiability of the
soybean peptelifRedSHRbAr Bk Bbbakl ¥oghtiakneg, cbheenedueing pugaeihsby
preferably a nono- or disaccharide, nore preferably D-glucose, D-fructose,

| actose, gr:mekt@sAr WBsh BrefkemnakbyaPegbucpseisBeekerabky, one or nore
reduci ng sugars selected fromthese reduci ng sugars can be added in an

amount of ,P:8%PYavebaNi 2R0EnMAEEd; "BHE Br eterabliyed%:hy weight or nore,
based on the solid content of the soybean protein raw material in the

aquegus sghytiien. tfbksoamount ks prefFerabhy 18%by weight maeckess. When the
anount exceeds 10% by wei ght, col oring can occur in the sugar-containing

soybean phg%ghg HE&ﬁrkﬂbtg§be§E@%91sﬁBH asPEeYyBEAnCeRbLeBE ni Asbhgrprot ein
material 1s 10 largely decreased. The protein material is adjusted to pH

6.3 to 8, jpreferablyeRh frbPe8n PelORSLREi8lt BEch8caddR! 5ABaeT the
reduci ng sugar. \When the pHis lower, the protein nmaterial Obtained has

poor e”“'é%%&é?hkh ygggggsgﬁgré%@&ﬁr agg%&a&i@@n9mﬁ§ngb%595@ae of coffee

whi t ener, exanpl ( ot her hand, higher pHis not preferred
e B e o e S
IS 10 dry weight basis. For example, soybean protein isclate can
be prepared as follows. That is, soymilk is obtained by
adding water or warmed water to defatted soybeans,
performing extraction in the vicinity of neutral pH, and
separating okara. Then, pH of the soymilk is adjusted to
15 around pH 4.5 to recover a precipitate of iscelectric
precipitation. Water and an alkalizing agent are added to
the precipitate to obtain an agueous solution having a
solild concentration of 5 to 15% by weight and pE of 5.7 to
8.0, preferable about 6.8 to 7.5. The solution of soybean
20 protein isolate thus obtained can be used as it is for the
subsequent 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 dissclving the soybean protein raw material intoc the



subjected to a heat treatnent under pressure at a tenperature exceedi ng
100C, preferably 130C or higher and 170C or -l ower, preferably at 150C or

| ower. The heating time is 10 to 300 seconds, preferably 20 to 180 seconds.
15The soybean protein nmaterial obtaine® has poor emulsifiability, when the
heating tenperature is lower or the heating tinme is shorter. On the other
hand, col oring of the soybean nmaterial and a | oad on equi pnment are

i ncreased when the heating tenperature is higher or the 20heating tinme is
| onger. [Q@B14}i6Hydrolysis Treatnent) Subsequently, the solution
after the heat treatnment is subjected to protein hydrolysis. Wile the
hydr ol ysi $ogean25be perforned non-enzymatically under acidic conditions,
11 hydrolysis with a protease is preferred because it is effective for

i nprovenent of gubsequent repkskhihabishigty-) Exanpl es of the protease used
herein include one or nore kinds of proteases classified into "netal

proteases” (e. . raBacihhusugayt ral spHRLEBASES agakbeRt @By Ges onewr al
prot ei nases, Aspergillus neutral proteinases, and ThernoaseTn), "acidic

prot gasesty(esg,rREASLRotASRELGL! k% <2G1adi ¢ HREOLBIAASRSY , aBd gSuRzymeTM AP)
“thi ol proteaseg" (e.g. bronelain and papain), and "serine proteases” (e.qg.

10t rypsin t B S b LiSipn . St ERLRILGES a2k kal | protei nases,
AspergiIISgBEFEEI%xgﬁgggpngggé,baﬁcgfaseTM and bigpﬁaseThﬁ in ternms of

Fenper at uf SOAF S TEar ePhr Sb1 o (Rase ar At mi Conti £ ant of eSeh pr ot ease
or condi tieghs oLnaAt n§NBRL2ERGAGPEOEIFER SR aPtehealt! & Gk ML
Examples of the reducing sugar used inciude monosaccharides
10 such as L-arabinose, D-xylose, D-glucose, D-ribose, and D-
fructose, disacchérides such as lactose and'maltose{ and
tri- and higher-polysaccharides such as dextrin having
reducing terminals. In view of the price of the reducing
sugar used and the emulsifiability of the soybean protein
15 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
29 or more, 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, coloring

can occur in the sugar-containing soybean protein material

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



In general, the reaction pHis in the vicinity of the optinmm pH of the
enzyne, and the reaction is perfornmed at a tenperature of 0OC to 100C,
preferably 20C to 80C, nore 20preferably 40C to 70C. Wiile the reaction
‘time varies depending on the pH and thel¢tenperature, the reaction is
generally performed for 5 mnutes to 12 hours, preferably 10 mnutes to 6
hours. 0.22 MTCA solubility after the protease treatnent is preferably 5%
by wei ght or nore, nore 25preferably 30% by wei ght or |ess, and nobst

pref erabl ¥ a8%chyy db2 rerisght, OmnEifotEig efadesiifdialid ialdy st epoaio wren the
TCA solubility is lower, and protein solubility is sonetines deteriorated

when the TFORS splgubidrdae d=%1Ri gherr. deven whentdheaddiddonmef the reducing
sugar and the heating 5treatnent are perforned after the hydrolysis

treat ment s4dhe LS W ichd SRR PILRYQIN MR alnh gl expid:s, Rirgh
enul sifiability. [0016] (Second Stage-Heat Treatnent) 10It is preferable to

per form a fiurter aeal jstneaiymnh &f thls TR Nydnol s % i& prdf @assse The
heating tenperature is preferably 110C to 170C, nore preferably 130C to

170Cs Theﬁéﬁ‘c%tri Qe IR sk REGHYARN 063 Jd A0 KRGS g Of, m|y,0or objects

of the second stage-heat 15treatnent Is sterilization, and preferred

condi ti on%éér%p@@l%q sef, fiole tomh%rpg{a?ﬁﬁe'hi Ilgfg}ﬁ(‘its HoStefddd.zald on is weak

when t he rature 1 s lower an e ti shorter, while problens of a

fl avor an;ii)ﬁ%%:u%ré'zggoa%%r Iﬂo[%g&%ﬁeo &g caused A’P?ﬂ;s&%aﬁ%‘ﬂe@t ure is higher

and the t n

[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.

i5 The soybean protein material obtained has pocor
emulsifiability, when the heating temperature is lower or
the heating time is Qhorter. On the other hand, coloring
of the soybean material and a load on equipment are
ihcreased when the heating temperature is higher or the

20 heating time is longer.

[0014)]

(Hydrolysis Treatment)

Subsequently, the solution after the heat treatment is
subjected to protein hydrolysis. While the hydrolysis can

25 be performed non-enzymatically under acidic conditions,



(Sugar - Cont ai ni ng Soybean Protein Material) The soybean protein materi al

t hus obtained exhibits higher emulsifiability and dispersibility of protein
25particles as conpared with conventional soybean protein 13 isolate. It
is quite suitable as a raw material forpienulsified products, and has the
foll owi ng physical properties. That is, the soybean protein material
contains protein in an anount of 80% by weight or nore on a dry 5wei ght
basis and has a P-conglycinin content in protein detected by an ELI SA

met hod of 1,35%9k sk @S t8 32pMTEAs80k ubpl-biry rotaS¥ebyuvei ght igr nore, and
180 mmol of noré of sugar is bound to per g of protein. Further, protein

sol ubi |'i t yies preterabl ¥ 80% by wei ght sQbsEBLentaBgut Be r100: 22t ). TCA
solubility is nore preferably 30% by wei ght 'or | ess, nost preferably 15% by

wei ght . The B,6QR0L¥CkREN,GEAEEEE LBCRr bebindehected ByeanrELbea method is
preferably 30% or Iess. The 0.22 M TCA solubility, protein solubility,

protein d%fﬁagiggt§9Bteaé%gnghggg@%ﬁeaoahget“théﬁa rBkk38e8Bt hadg and an

anount of bindi ugar can be confirned by the nethods descri bed

el S 88k 5 OIS PassbphepiR skt and o the
obtained by 1he, aboye- deseriNgd 8t fRuA%ah! plrdtknases, and
Thermoase™), “acidic proteases” (e.g. pepsin, Aspergillus
acidic proteinases and Sumizyme™ AP), “thiol proteases”
(e.g. bromelain and papain), and “serine proteases” (e.g.

10 trypsin, chymotrypsin, subtilisin, Streptomyces alkali
proteinases, Aspergillus alkali proteinases, alcalase™ and
bioprase™) in terms of protease classification.

[0015]
The reaction pH and the reaction temperature are

15 preferably those of optimum conditions of each protease or
conditions that enable each protease to exert its activity.
In general, the reaction pH is in the vicinity of the
éptimum pH of the enzyme, and thé reaction 1s performed at
a temperature 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 solubility after the
protease treatment is preferably 5% by weight or more, more

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



the formof a liquid, the sugar-containing soybean protein material can

al so be used by drying into a powder and blending it with various raw
materials for various applications. As used herein, the term "soybean
protei n" 25means a nol ecul e of proteiniderived fromsoybeans or a 14
hydrol ysate thereof, and is distinguished froma material containing other
conponent (s) i'n addition to protein such as "soybean protein material",
"soybean protein raw naterial"”, and "soybean protein isolate". 5[0019]

(Soybean RiQt@ich Mitkerieal froe ealfiee rWabtener) iMepavshi laent RBesoyhean
protein material suitably used for coffee whitener has the foll ow ng

properties13nd 13 thyRiscabweramphe bheregh ks1Lbe1akgvesdesaeihadssugar -
10cont ai ni ng soybean protein material. That is, exanples of the soybean

protein W%&%r il ek acohbee i rerekoh Aptine cRr esent ghevent EQanl Rtkude whol e
soym | k an ééfatted soym | k obtained by extracting a protein conponent

from soybeans 4 31“1*&1%% wholie -soxheans andqdef ahtednzonkeansgwi th 15water or
war med water and renovi ng okara; and soybean protein isolate obtained from

these soym Lk by congen %%%5@9@HL%%%EQ Eﬁeah§ﬁ§%ﬁ@%@% WirbR taheldl , MeRRr ane or

by isoelectric precipitation wth an acid. Further, neutralized products

t hereof , %%%P§%§5i|% ﬁgﬁgdeQ%E%an%ﬁﬁggggﬁsh%Q%ﬁ%OEX%QQsahﬁ%hbe used. In

any event, i sse 0 have a t he above physi cal "properti es,

i.e., a) Om%%syfggﬁégékggility of the soybean protein material is 15% by

wei ght or Sfor € an / weight or less, b) protein solubility of the

s?y?gan p%%bﬁkq material is 2580% by weight or nore, and c) a total content
O -

{Second Stage—Heat Treatment)
10 ) It is preferable to perform a further heat treatment
after the hydrelysis by a protease. The heating
temperature is preferably 110°C to 170°C, mcre preferably

130°C to 170°C. The heating time is preferably 3 to 20

seconds. One of major objects of the second stage-heat
15 treatment is sterilization, and preferred conditions can be
set for this purpose. The effect of sterilization 1s weak
when the temperature is lower and the time is shorter,
while problems of a flavor and coloring are liable to be
caused.when the temperature is higher and the time Iis
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 conventional soybean protein



15 conglycinin and glycinin in total protein detected by SOS-PAGE is 30% or
| ess, and only the soybean protein material for coffee whitener which
satisfies these properties can provide good coffee whitener free from
feathering and water separation during siorage. Wen the hydrolysis is
performed so that 0.22 M TCA solubility becones 15% by weight or nore in a
conventional production process, the protein solubility is lowered to | ess
t han 80% by wei ght. The soybean protein material for coffee whitener having
t he 10physiseaktpr.opert iies gsatiestuingbl ke agondirbivonatet-ikhe fpiresent

i nvention can not be obtained by nere sinple optimzation, and it has not
been knowamat salfli ednplrBeuptisQr aakt hhBathsucblacsayheghypietei n material is
suitable for coffee whitener. Sonetines, the total content of 13-

15congl ycipicpeafidegl.ycirRal HB,t 6hal spiekannpdetecheadaby -SBS- BAGEig%ceeds
30% dependi ng upon a particul ar protease selected. In such a case, the
physi cal preperhi es sui babhatf of gokf e¢ whiibamebrcasraobnbe abtai ned.

[ 0020] 20Further, nore preferably, the 0.22 M TCA solubility described in
a) g 20%.y Wei gt iQr A 82and B0%Ry1yRight ebnkess, ;and bhesiprotein
solubility déscribed in b) 1s 80% by weight or nore. Wien the 0.22 M TCA
sol ubi I'i t yeksclkeaspyhan %ﬁ%SQYm@%hgﬁtpft@%%r%§uhb5@? eQbheq whint ener is

| i abl e 25t0 cause feathering when it is added to coffee, and to 16 cause
its own oil : Lackea I n:ViSCQsSi Wh t T ol.ybility i-s nore
t han 30%)§$1%%Fé ?9OF@tﬁ§ %?okgﬁéhzoﬁgbl%ny ?§d|2§$ Fﬁgz gg%?ﬁ§gwgkght,

the resulgggngQETssuwBiksn trl § Lirablecboncauss paker $epakali on due to

weak 5ermul cation. Furthernore, the soybean protein rmaterial is

pref or abl ¥ o3axbeanypat 6 8-Lsakate solt aned; ik neyt pallzl g prgel

obt ai ned isoelectric precipitation because such a

) reei h
T0UBT I ng. CCorage Rabega Rerd e RECT SRS og mene eng Fartatron of

il | ated _matter when addi fee whit ffee; .the oil-off
the for raiFOR- o AR BFTIEr P g 601 Ple aiPLoner 11&nd FROHMFSr Bepar ati on

means the ggparatign of . a;Weker (PRageL9CqHr Erd A0tk AaSLQ age.

preferably 30% or less. The (.22 M TCA sclubility, protein
solubility, protein determination, B-conglycinin content by
15 an ELISA method, and an amount of binding sugar can be
confirmed by the methods described hereinafter.
[0018]
While it is possible to distribute and use the sugar-
containing soybean protein material of the present
20 invention obtained by the above-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



15[ 0021] (Application of Soybean Protein Material) The
sugar - cont ai ni ng soybean protein material of the present invention can be
used for various foods and drinks such as ani mal neat processed products,
seaf ood paste 20products, baked confecti®neries, and various drinks, and
particularly suitable for enulsified conpositions.ln addition, an acidic
protein drink is suitable as a drink. [0022] Exanpl es of the
enul sified conposition for which the 25sugar-contai ning soybean protein

materi al ofydihg Reserherkdfi Nwedt iendearibguisedd febude hbgeirdacoffee
whi teners, powdery coffee whiteners, instant coffee powders, ice cream

i ced m | KcdnGlig inge othefrasbrbeneulaked im bikdpewder $o payesaai sechi ke
foods, cheese-like foods, flour paste, 5various margarine, powdered fats

and oils, samisgiviead babeecandmaitksdiaang erulypean piabielinzi-ag agents. In the
production of these enulsified conpositions, protein other than soybean

protein syeh«as M7 K spotebhrean Beoksed tieagtker w th soybean protein.
However, the smaller the 10amount of such other protein is, the greater the

ef f egt of[b@qfﬁugar-containing soybean protein material of the present
invention is réecognized. [0023] The sugar-contai ning soybean protein

material and tha 1330ybean o5 at fi LET ikl £Ok reaf iikg ruhickgner, which are

the products of the present invention, have physical properties quite

e oy e JPAIILEL] Bt aad ot o] s sabgn e W Lo
form of afbkqu%f%% whitener has the following properties, and a
typical example thereof is the above-described sugar-

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

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

20 products théreof can also 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 solubility of the soybean protein material is

25 80% by weight or more, and c) a total content of B-



20prepare coffee whitener, preferably, it is dried to prepare a powder,
foll owed by blending with various raw naterials to prepare liquid and
powdery coffee whiteners. [0024] (Liquid Coffee Whitener) 25The liquid
coffee whitener in the present inventiob5 18 neans an oil-in-water type
enul sion conprising as its conponents protein, |ipid, and an enul sifying
agent, which is in the formof a liquid at ordinary tenperature.
Preferably, the liquid coffee whitener has a conposition of 3 to 10% by

wei ght of e Bjdindk® 4:0d 49000y wei ghteefal iptsheh Hdtediadoiby swsght of a
phosphate, and 0.4 to 2.5% by wei ght of an emul sifying agent, and exanpl es

of the prefgty etk Vigeast tyedd, tdhed ldoy d1gof $ oo teneeirs & siPass or
nore. Exanples of the protein conmponent used for 10constituting the |iquid

cof f ee whit@neso Ncd Ude Vad OUsh RFIOT &t & e et iedd @l (Sr bl T Of eban material s
such as whole mlk, defatted mlk, casein, mlk whey, soybean protein

concent r atie, o-$RYDEAMLPr &8 £f Sk 11301 B e r COFdle Of RN c ARAE 1 0 WD, w8 Whi t e,
and egg yoke. ‘In particular, water 15separation after storage is

ef f ecd i vel yo SUPDr £S5 edd Mhd e Prasent et Om fersopPas eds with a

conventi onal™ soybean protein material even when soybean protein is

cont ai ned_g&%@@ﬁ (e SO0y MOt OTuIDT £y Qe PTOE G

constituting fee whitener. However, 20feathering and water

separat | on.did abl epd s BeU MRslF0NBean PEOLEL M SX PRI B0 bife vl ght

Ther ef or e, itener using the soybean protein naterial of the

present | nyenid an preler Ay contalaspabean. protel gl B ADURE of 30%

by wei ght "or nore, nore prefera by 2bwei ght ess in total protein

t her eof . fﬁg[égg%gaﬁF%?%%%?h(%§€§¥3§Tifgpeégffee whitener having the

10 physical properties satisfying the conditions of the
present invention can not be obtained 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 cbtained.

[0020]

20 Further, more preferabiy, the 0.22 M TCA solubility
described in &) is 20% by weight‘or mere and 30% by weight
or less, and the protein solubility described in b) is BO0%
by weight or more. When the 0.22 M TCA sclubility is less
than 15% by weight, the resulting coffee whitener is liable

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



The powdery coffee whitener in the present invention nmeans an enulsified
product conprising as its conponents 5Sprotein, l|ipid, carbohydrate, and an
enul sifying agent, which is in the formof a powder at ordinary
tenperature. - Preferably, the powdery Tr®ffee whitener has a conposition of
10 to 50% by weight of lipid, 4 to 20% by wei ght of protein, 20 to 70% by
wei ght of carbohydrate, 0.2 to 1.5% 10by wei ght of a phosphate, and O to
10% by wei ght of an emul sifying agent. Exanples of the protein conmponent
used for conAsdd tiuld ngit e pawdeh Caffee s tieneri dawddiude varHeeus ey ot ei n
raw materials and protein materials such as whole mlk, defatted mlk,

casei n, nmdda WigubiSOhean kafootieiah GURCeit ratigsh s abad pireieiih i sol ate,
corn gluten, wheat gluten, egg white, and egg yoke. In the present

i nvention,sd18aheriyng ANt d NARISS 0N By SCAYHY, GHd e fIeparatdgrrgan be
effectively suppressed as conpared wth a conventional soybean protein

mat erial  gygR Mg ;SOYIbQAN 200 QLRI ink teaNtRITAG tilbra@TN tyLfx 80% by
wei ght or nore in total protein constituting the powdery coffee whitener.

Ther ef or .ol 1&g iRAWARN Y £OT free MWULRNY, UHING AR SOYRRAR BT AlRidY st er i al
of the present invention preferably contains 80% by wei ght or nore of

o ot oo HITeHery £or Srapar Ag he | (o d And poadery Sof foe whi teners.
neutralizing protein obtained from defatted soymilk by
isoelectric 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 of an oil film
on coffee whitener; and the water separation means the
separation of a water phase occurring during storage.

15 [0021]

(Applicaticn 6f Soybean Protein Material)

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

20 products, baked confectioneries, 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 soybean protein material of the present



the raw materials are mxed in a water system and the 5lipid contained
therein is subjected to honbgeni zati on. The honbgeni zati on neans that an
oil-in-water type enulsion is prepared froma liquid m xture containing
water and oil, followed by finely dividiing oil droplets in the oil-inwater
type enul sion. As one nethod for finely dividing 100il droplets, there is a
nmet hod usi ng an apparatus such as an emulsifier. Exanples of the enulsifier
include a stirrer having rotary blade(s), a colloid mll having a disk or a
rotor capahlenoiohi ghnspeedse@vohuliugoa anguddfcxetledi skitanenkirasoni c

enul sifier, and a honogeni zer 15which is a kind of high pressure punps.
Anong t hepaheveyapparabusestenchonogestaet tsfpeef powadrsFolcexanphr, the
honogeni zati on step can be perforned by honbgenizing an oil-in-water type
enul si on cepbahniRg thetabove; deseshbedorauw séernal® potbiean, honogeni zer
at pressure of 30 to 200 20kg/cnR, sterilizing at 110C to 150C, preferably
120C to 149Gohnsidet 0: 10 s6688JSschpesberapbyrdole, 7r368cengsstand then
further honbgeni zing with a honogeni zer at pressure of 150 to 500 kg/cn®.

[0024] 25Fhe: biiguhdr§QFLE 68, Wobi;gneEd0tat heapaesent, i Byantienedlrgan be
di stributed together " with a container in which the above-described

oi | -in-wagy éypg,GQH&Séﬂﬂlg§o£iéksgi;IBiﬁgha%ehbg.adyantages of easy
storage and transportation and nmakes it poSsible to use the coffee whitener

at anyti : heeded u cfif kLt enshsCaprbechgatenaterili zed
and asep??gg 59%?ﬁ|g§ Fﬁg%%eég%%?gfggé.ggﬂﬁgher, tﬁlsﬁﬁasesuchtan

advant agec {13t 0l bs 011 o AOG. VAL EL,cHERAT ALLNLBUELDA Shar 8geandl y occur as

conpared w't ee Itener using a conventional soybean protein

Lot o o pedenbe, LI LiopetNetoctor expEpl et nengoLige il Laper i s

heat - steri we ing in a container (e.g. a

i Tener TaoRan o, 38R SEARH BB RRInCTER HheoRrarRaF thEer FrrTi ng. 15the

cof f ee Mhéﬁgngﬁgér—éggtggﬂgg&nggyggag'p£8£855 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 liquid and powdery
coffee whiteners. While the soybean protein material can
be distributed and used as it is in fhe form of a liguid 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 whiteners.
[0024]
(Liguid Ccffee Whitener)

25 The liguid coffee whitener in the present invention



sterilization). In a UHT sterilization nethod, either of indirect and
direct heating nethods can be enpl oyed. Further, coffee whitener can be
prepared and distributed in the formof a dry powder w thout performng
sterilization 200f an aqueous sol ution t#ereof and then it is reconstituted
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
25pr ot ei nmegirer izal cdnid ittheraseybeapepreatidisi arptoaripali sfiorg 222 idaf f ee whi t ener
of the present invention. [0028] (Flour Paste) The highly

emul si fyi repripperscy hean ¢imot diin irpt eridlarbeimille fyrieseriganmyentiiah can be
used for the follow ng emul sified conpositions. Fl our paste nmeans an
oi | -i n-watier itypteemdrsi fdfed qarpasl td4t0emaH s itkghpas dthsreconponent s, for
exanple, lipid, protein, an emulsifying agent, carbohydrate, and an

10aci di f yipi@ rrgeml.y , Byt hesilngntike ifgde Gittaind NG aSo Wb ershryGitgion et eri al
of the present invention, effects such as heat resistant shape retention

and st or age t3f alyly iy weakshle oEbiAidiedn Faro exanyse by heulgasie Gmy| ses
raw materials such as the sugar-containing soybean protein material of

15t he presgent dgventy o, weaR¥eNYoRaAlHAshARd Qs 0 .saacharixes,y starch
raw materials, soluble salts, and an acidifying agent, and can be obtai ned

by preli maarHy @MalnSidiiing & iHX by of dhe hamgmierdalise adj usting pH
if necessary, foll owed by subjecting to honbgeni zation, 20heati ng,

gel ati ni zakiQn.@Rd \GQlJsNG Tre fHOUr RAY &offee whitener is 60
mPa-s or more. Examples of the protein component used for

10 constituting the iiquid coffee whitener include various
protein raw materials and protein materials such as whole
milk, defatted milk, casein, milk whey, socybean protein
concentrate, soybean protein isclate, corn gluten, wheat
gluten, egg white, and egg yoke. In particular, water

15 separation after storage is effectively suppressed in the
present invention as compared with a conventiocnal soybean
protein material even when soybean protein is contained in
an amount of 30% by weight or more in total protein
constituting the liquid cocffee whitener. However,

20 feathering and water separation is liable 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 ¢0% by

25 weight or less in total protein thereof.



preferably contains 0.1 to 5% by weight of the highly enulsifying type
soybean protein material of the present invention. [0029] 25(Choux

Mar gari ne) 23 VWhile the highly emul sifying type soybean protein
material of the present invention can be®used for various margarine, it is
suitably used for choux margarine. The choux margari ne neans a water-in-oi
type enul sion conposition conprising as its conponents, for exanple, lipid,
protein, an emul sifying agent, carbohydrate, and a phosphate salt. By using
t he sugar {06854i ni ng soybean protein material of the present invention,
effects such as shape retention and storage stability when baki ng choux
10dough can be (@biailergd CoCliewx Wiargakirne can be produced by m xing |ipid

wi th water sol uble conmponents such as the soybean protein material of the
present appli cahieopowsaeghabirdes, whallenea Ainl khpowdesenand nienhmrerted ml Kk,
prelimnarily emulsifying the resulting m xture, and 15perform ng rapid

cool i ng amdahﬂeéﬂi@@uW%Eﬁiéﬂ.@@B@h@&u%o&%Qhsd&gaaﬁeﬁE%Ct@hpo@eﬁQ%aFOr, or a
conbi nator. The choux margarine preferably contains 1 to 10% by wei ght of

the Bi ghl yremdlisi,fyi gdﬁY@@r%@%@@%BtEﬁobﬁhna%ﬁ%&@ﬂ%ﬁf@ﬁnbh%E@&Q§?nF
i nvention. 20[0030] (Powdery Enulsified Fat or O 1l) mul sified fat

or oil negRsca Wat eh- kR=OitbriyBe aNbbalder GRMRRSiN:eR GemPErSingas
conponents, for exanple, lipid, protein, an enulsifying agent, and

car bohydr at-g reBY29USikRE LRGIRHYALEFRLALMIIRG QY PEAN PRI iFBler i al of
the 24 present invention, effeCts such as suppression of oil-off which

will othepwi sg eccupswien, BoWHEr bR 1ReLHOr Meq 37 b8 0hkaimedorThe
enul sified fat or oil can be  obtai ned by
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
varicus prctein raw materials and protein materials such as
whole milk, defatted milk, casein, milk whey, soybean
15 protein concentrate, soybean protein isolate, corn gluten,
wheat gluten, egg white, and egg yoke. In the present
invention, feathering and increase in viscosity during
preparation can bhe effectively suppressed as compared with
a conventional soybean protein material even when soybean
20 protein is contained in an amount of B80% by weight or more
in total protein constituting the powdery ccffee whitener.
Therefore, the powdery coffee whitener using the soybeén
protein material of the present invention preferably

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

25 protein thereof.



addi ng an oil phase to an aqueous phase, stirring the 5Sresulting m xture
with, for exanple, a honom xer, honopgenizing with, for exanple, a
honogeni zer at pressure of 30 to 200 kg/cnR, followed by cooling and
spray-drying. The powdery enulsified f&0 or oil preferably contains 0.5 to
7% by wei ght of the highly emul sifying type soybean 10protein material of
the present invention. [0031] (Acidic Protein Drink) Further, the
soybean protein nmaterial of the present invention can be suitably used for
aci dic prgoees]drinks. 15The acidic protein drink nmeans a drink conprising
as its conponents carbohydrate, protein, and a stabilizing agent (e.g.
pectin, CMC, orpwatiattsehubkehsaybeanopokysanchanede) and has pH of 3 to 6.
Exanpl es of the protein constituting the acidic protein drink include

various protei porayripart agi ahs andupaokatnpawtieriyaksfsuehwastehelke, m | K,
defatted m |k, casein, ml|k whey, soybean protein concentrate, soybean

protei n i gakatew mOEBrakUkeAreWheakdghHt aNwagy Whitem, andaeggeyoke. By
addi ng the sugar-contai ni ng soybean protein material of the present

25i ngenti @Rt @ bhatdhhBk, tabheg¢hsisughpasceuppressbaBgehiz3sibarmtion of a
preci pitate during storage can be obtained. The acidic protein drink

preferablﬁh@OﬁBﬁba§n9z$t§8n5%%gﬁsw%hgﬂtaﬁfoﬁﬂeiBLQBkEreﬁgfgiE%hmgibhpe
soybean protein nmaterial of the present invention. 5[ 003

is prepared from a liquid mixture containing water and oil,
followed by finely dividing oil'droplets in the oil-in-
water type emulsion. As one method for finely dividing

10 ¢il droplets, there is a method using an apparatus such a&s
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 revelution and a
fixed disk, an ultrasonic emulsifier, and a homogenizer

15 which is a kind of high pressure pumps. Amcng the above
apparatuses, a homogenizer is preferred. For example, the
homogenization step can be performed by homogenizing an
oil-in-water type emulsion containing the above-described
raw materials with an homogenizer at pressure of 30 toc 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 liquid coffee whitener of the present invention



(Measur enent Met hods) Her ei nafter, neasurenent nethods used in the
present invention will be described. <Protein Content> 10Mass of nitrogen
of a soybean protein material dried at 105C for 12 hours is neasured by a
Kj el dahl nethod and the amount of proteélln is calculated by using the
nitrogen coefficient of 6.25. The protein content is expressed in ternms of
% by weight in the dried material. 15<0.22 M TCA Sol ubility> The sane
anount of 0.44 Mtrichloroacetic acid (TCA) is added to an aqueous sol ution
of 2% by wehgbt dfisarseybeantpryetaenr watar nakbosaapher andwhhehpraporti on of
soluble nitrogen is nmeasured by a Kjeldahl nethod. 20<Protein Sol ubility>
An aqueougbsokutiesrrobed%ohy -wei-ghtcef tgpsoyhearipnotiei mimater.i alrhsanpl e is
centrifuged at 7,000 x g (3,500 rpnm) for 20 m nutes, and the anount of
protei n ceakaiRedadRahiiageesulft cAgysyperagkanhd % ra@apdredthyna aKjdel dah

met hod. 25The proportion thereof represents the protein solubility. 26

<Biuret Teskas it poSReblt @b assoybearcEreteinifehen alk sanpligchaving a
concentration of about 1% by weight is weighed out and then m xed with 4 nL

of asbi ur ghesohutien, pEekhewednby catrhieeouahlwntirxicR@ aRdhekickring the
resulting mxture. After allowing the mxture to stand at roomtenperature

for 30 m @%%1ﬁ@@ogﬁang%e%tu@a\m@g/elf@@qrea of 34Q KHoMdaSneasured. Quantity
determ nation is perforned by preparing a calibration curve with a BSA

standard gol-whikon 1Q6¢arRYtachuhednbyq\ake 2Bur %h@%e'@ﬂaJ f'f”%lﬁ%it 2%y Ltd.).
[ 0033] <Measurenent of Anpunt of Binding Sdgar> he amount of sugar

ina Cpﬁpgega&awaﬁ' HBkE n" 528 rAgUeau a3y Welar o %%m\b%l %Ok REopanol s

det er m ne

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
sterilization). 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 sterilizaticn

20 of an aqueous solution thereof and then it is reconstituted
with water immediately before use. In such a case, it is
also possible to obtain the coffee whitener having the
desired physiceal properties and free from feathering and
water separation by using the sugar-containing soybean

25 protein material and the soybean protein material for



15phenol sulfuric acid nethod to neasure the anount of binding sugar. That
is, 4 mL of 2-propanol (manufactured by Kishida Chemcal Co., Ltd.) is
added to 1 nL of an aqueous sol ution of 5% by weight of a soybean protein
material sanple and the m xture is thordughly stirred. 20After allow ng the
m xture to stand at roomtenperature for 10 mnutes, the mxture is stirred
at 3,000 rpmfor 10 mnutes to recover a precipitate. To the precipitate is
added 5 nL of a solution of 80 vol % of 2-propanol and the resulting mxture
is stirredodtfed, 000 teperf of IOenpretestt dnXenedower a precipitate. This
operation was repeated once 27 again to recover a precipitate. To the
precipitat@ozgjadded 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 sselived bPysheating 5is cooled in a water bath, and the anount
of protein is determned by a quantity determ nation nmethod of protein
(biuret test), thel hawad ybyradjsugtiing theesampie aeoneetiriat it drdal5 ng/nl .
To 0.8 nmL of deionized water is added 0.2 nL of the concentrati on-adjusted
sanplse, and t0l0tRa Xt ukRnitS cadded beuseld aragueoys1ehutigon of 5% by
wei ght of phenol, followed by thoroughly stirring the m xture. To this

sanpl e sSusSpENSIiGn elgs Cgﬁ?glgli)ti@gged 5 mL of concentrated sulfuric acid and
the mxture is allowed to stand-at roomtenperature for 10 m nutes. After

al I owi ng 15t he Hio4tULE <kQ #edRd dhNe M XhUhR tes EhQeowahing istiidd ed and
allowed to stand in a water bath for 10 m nutes. sorbance at a wavel ength

of 490 nmd; ﬁ%%ﬁ%‘i'b%dx:oﬁﬂ%i@‘i%@ bty 148t IMRALRR | $herdeipad by preparing

a calibration curve with D-glucose (manufactured by Wako Pure Z0Cheni cal

Loty S gk brolatse ol il ke Aot el |
thel%0|lo@%&%i%@&%%iQGént. By using the sugar—containing soybean
protein material of 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, conventional 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 subjecting 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.

[0028]

25 (Choux Margarine)



Amount of binding sugar = sugar concentration (mol)/anount 25o0f protein
(g). 28 [0034] <Measurenent of P-Conglycinin Content> P-Conglycinin
content is determned by an ELI SA nethod. A 0.1 g aliquot of a sanple is
accurately wei ghed and 5placed in a 50 23 Erl enneyer flask with a stopper,
and 2.5 nL of a 0.05 M Tris-HCL buffer solution (pH 8.2) and 7.5 nL of an 8
M Urea-OIT buffer solution are added thereto. Extraction is perforned at
100C for 1 hour. After the extraction, re-association with a 0.4 M Nad
solution (pH 10%iQe comrt aiikhilg eystlisie€ viisgpervber regbchal bawedihy maki ng up
the volunme to 100 nmL. Its filtrate was used as a sanple for ELISA. Each of
t he sanpl en-andiRIceofghye pireskat dntahithoat ican oer veegndpuf aatrived by Fuj i
Q| Conpany, Limted) is imobilized on a 96 well EIA microplate for

15ELI SA ( mrief=aatier, ed tby sl wakit a& 160 useld dofr Y osikomargairt nat, 4Chikeor 1 day,
and bl ocking is performed by adding 200 gL of a bl ocking sol ution

(manuf act Wieeth:DYiaBajaiii PROMeSHAT Lo tRFiMB-oEQ. +yklkdehuardonhncubating at 37C
for 2 hours. After blocking, the mcroplate is washed with a 50 mV

20phesphatgmpifsfier os0lcbien stRY &2k tihieabne®s s, Ther, «k@8@pdl,0f an
anti-P-congl ycinin rabbit polyclonal antibody (0.5 gg/nlL, manufactured by

Takara Bi q;iN¢,) Jretadded 43S «aulki Fain @Rlgehedy car@bhowed thy izmguhation at
37C for 1 hour.
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 sﬁluble components such as the
soybean proteln 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 to 10% by weight of the
highly emulsifying type éoybean protein material of the
present invention.
20 [0C30]
fPowdery Emulsified Fat or 0il)
Emulsified fat or oil means a water-in-—-oil type
emulsion composition comprising as components, for example,

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

25 using the sugar-ccntaining soybean protein material of the



The mcroplate is washed with a 50 nmM phosphate buffer 25solution (pH 7.2,
0.1% Tween 20) three tines. After 29 washing, 100 pl of a peroxidase
conjugated anti-rabbit 1gG antibody (0.1 ng/nL, manufactured by Pronega
Corporation) is added as a secondary ant4body, followed by incubation at
37C for 1 hour. The mcroplate is washed with a 50 nM 5phosphat e buffer
solution (pH 7.2; 0.1% Tween 20) three tines. After washing, 100 pa, of TIB
M cowel | Peroxi dase Substrate (manufactured by KPL, Kirkegaard & Perry
Labor at or ipegsdntc.inves: tadae d etfd ede\se lsapahe @l sors upqre &5 siiomu tofs .0 1AHoefif ceasi ng
t he col or devel opnent reaction by adding 100 10pa, of 1N sulfuric acid,
absor banceHishmedsdr ed hatrwa sea\elcengivhedf pdb@aringAfdeart drie dreasunrenent , a
calibration curve is prepared by using the absorbance of 0-conglycinin for

a cal i br atdbasa ieigave. The eBraengliyel Mat eant@nt @fn the chanpned $ycal cul ated
and a ratio thereof to total protein 15neasured by a Kjeldahl nmethod is

cal cul at edddi0R3%h SEQt FhaGenttentarofa irlang presi,n sand 1@nycittian> The tot al
content of P-conglycinin and glycinin is neasured by SDS-PAGE. That is, 100

pl ofs a SEBsPAGE nsamlxe 3Rbufifrer, (FmRNuhasidired DndeReixeBio Co., Ltd.) is

added to 100 pa, of an aqueous solution of 1% by weight of a soybean
protei n NMlgida@ing Aield eMed b)f&e%tﬁa('i’r%l@, W gl A ute At PY@pare a

sanple solution. To a SOs- PAGE gel %to 20% of” Super sepTM nanuf act ured by
Wako Pureghem ¢l 299Chq,/ df?d. Foh $oaRR! bgdcboThngf ahRespaAple-$hytion thus
The powdery emulsified fat or cil preferably contains 0.5
Ito 7% by weight of the highly emulsifying type soybean
10 protein material of the present invention.
[00311]
(Acidic Piotein Drink)
Further, the soybean protein material ¢f 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 soybean pelysaccharide)
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, miilk whey, soybean protein
concentrate, soybean protein isolate, corn gliluten, wheat
gluten, egg white, and egg yoke. By adding the sugar-
containing soybean protein material of the present

25 invention to the drink, effects such as suppression of



30 prepared, followed by el ectrophoresis. Then, the gel subjected to the
el ectrophoresis is stained with Coonmassie brilliant blue, followed by
decol oration to obtain an el ectrophoresed gel. 5The gel thus obtained by
SDS- PAGE is scanned with a scanner to cdpture its inage data in a PC, and
integration values of the entire | ane and bands of P-conglycinin (75

gl obulin) and glycinin (115 globulin) in the |lane are nmeasured by using
Sci on I mageTM (manuf act ured by Scion 10Corporation) and anal yzed the total
content offgrmacdrgl W& Bi praad pdlptienicnrasigt ke oranieentnt her ebfaiinetiot al
protein. Exanples [0036] 15Hereinafter, enbodi ments of the present

i nventi on Thd lacspee fpirealdiy kg inlkl psfatesdlw chntefiesence to Bramgl es.

[ 0037] Production Met hod of Sugar-Contai ning Soybean Protein Mteri al
(Soybean Riealgitn Jvhterl alighAt emGl s28hehat tegeseyybllnwascebliai ned by
adding 10 parts by weight of water to 1 part by weight of slightly

denaturedHQngﬁbgdo&o%a@a@&esgg&fthbﬁgl@htractlon at 50C for 30 m nutes
with stirring using a honom xer (nmanufactured by Tokushuki ka Kogyo, Co.,

Ltd. ), andoeenyrifuging at 3,000 x 25g to renove okara. The defatted
soym | k obtained was 31 subjected to isoelectric precipitation by

adj usting to pHuda2uWehinkYdieellyasi ¢ acid, followed by centrifugation to
obtain acid-precipitated curd. To the curd was added 4- fold anmount of

water, and pH ‘ﬁ%%e@qlalf%te?cd e o B Mt SR YA hydrexi de ‘:Heogr%’s%nac

sol ution contai ni ng soybean
invention will be described.

<Protein Content>
10 Mass of nitrogen of a soybean protein material dried
at 105°C for 12 hours 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 meterial.
15 <0.22 M TCA Solubility>
The same amount of 0.44 M trichlorcacetic acid (TCA)
is added to an agqueous solution -cf 2% by weight of a
soybean protein material sample, and the proportion of
soluble nitrogen is measured by a Kjeldahl method.
20 <Protein Solubility>
An aguecus 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 amcunt of protein contained in
the resulting supernatant is measured by a Kjeldahl methoed.

25 The proportion thereof represents the protein solubility.



protein isolate. After addi ng an anhydrous crystalline glucose

(manuf actured by San-Ei Sucrochem cal Co., Ltd.) in an anount of 1% by

wei ght relative to the solid content of the solution, aliquots of the

sol ution thus obtained were 10heated at2z®0C, 110C, and 140C for 30 seconds
in a continuous direct heating sterilizer (manufactured by Al fa Laval,
Japan), respectively. To each of the sterilized solutions was added 0. 2% by
wei ght of an al cal aseTM (rmanuf actured by Novozynes, Japan) relative to the
sol i d 15cont ent<Bdfuricte Te@ybean protein isolate, and an enzyne reacti on was
performed at 55C for 15 mnutes. After the enzyne reaction, each reaction
m xture was heatrednd df & Geidaaumo s odidiec mareatiialg ssirgrlid ihzerimat a140C for
10 seconds, followed by spray drying with a spray drier to 20obtain a
powdery sugalce®@Hadiiinn@® 5 eyean 13 efe i ingite riisalw{istyee a tpraei®ithen
materials Ato C). [0038] Sel ection of Sugar (Soybean Protein

Mat eri al s f@xte@ WK tACAORMl RE t=0 Hilee3am® ltitaain e o lasudBtbyf or obt ai ni ng
25soybean protein material C, soybean protein nmaterials were 32 obtained

except forradduR®11%ehY Wi g @ft ivatiineue Hd ndsaft isligadi {ogdeose, nal t ose,
| act ose, sucrose, and trehal ose) to the soybean protein isolate,

respectivelpted B 1RRAGR Ll Heh & aINY QUs Gt ald IM Yl UeHs s R[RO3INHr
Sel ection of Anpbunt of "Sugar Added (Soybean Protein Materials | to M

Accor di ng 30 fihe t3aTe RIS RS Hhaty fRvQRIRIHH N SOMPEAD iy otei n materi al
C, soybean protein materials | to 10M were obtai ned except for changing the

amunt. of ,gliucese added £ L, -[d%é:f%mi%’atq% Loy bl dPlde iy ¢ e

solid content, respectively.” nvesti gation of Amount of

Enzyme Ad%e%a§§%%%%§%nl%%&%%?MHtNP%egéﬂf%ﬂﬂﬂdéf@ 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
agqueous solution of 80 vol% of propanol is determined by a

15 phenol sulfuric acid method to measure the amount of
binding sugar. That is, 4 mL of Z-propancl (manufactured
by Kishida Chemical Co., Ltd.) is added to 1 mL of an
aqueous solution of 5% by weight of a soybean protein
material sample and the mixture is thoroughly stirred.

20 After allowing the mixture to stand at room temperature for
10 minutes, the mixture is stirred at 3,000 rpm for 10
minutes to recover a precipitate. To the precipitate is
added 5 mL of a sclution of 80 vol% of 2-propancl and the
resulting mixture is stirred at 3,000 rpm for 10 minutes to

25 recover a precipitate. This operation was repeated once



According to the sane manner as that for obtaining soybean protein materi al
C, soybean protein materials Nto S were obtai ned except for changing the
anount of glucose added to 1% by weight relative to the solid content and
20changi ng the anobunt of the protease &ded to O, 0.02, 0.05, 0.10, 0.15,
and 0.40% by weight relative to the solid content, respectively. [0041]

| nvestigati on of Anpbunt of Enzyne Added 2 (Soybean 25Protein Materials T to
V) 33 According to the sane manner as that for obtaining soybean
protei n maernakoCresoybean pteteépntmaateri @bsthet pr¥cwerleanbt asned except
for changing the pHin the first stage heating from7.0 to 6.5, changing

t he heati pgdeidm® ef, btrhe i nabHStagehbeatighgyatudeedf ahe30 seconds to 60
seconds, and changi ng the anount of the protease added to 0.2, 0.3, and

0. 4% by wei-ghti piehati vaetaihhe rsoll bdegoBieRbatiagpeeti Lol ninl8842ko

10l nvestigation of G ucose-Free Material s(Soybean Protein Materials Wto Y)

Accordi ng {i@sbheesane peBReHiastkhat Ther sabpaknungssoybaanypheteingmat eri al
T, soybean protein naterials Wto Y were obtai ned except that no gl ucose

was added jandgsiheglsamuphtal bhenpr aheasacaddedneasrcpangednt s0. 2, 0.1,
and 0.05% by weight relative to the solid content, respectively. [0043]

I nvesti gaiyeR rafi neH erthuQ%%Ekggd@%@!&@ﬁ@t@bﬂt%bﬁh%@t%ﬁl@Eo@b1%0ACCOfd|ng
to the same manner as that” for tai ni ng soybean protein material C
soybean pr@tigiRimMLek)al r4198%ed 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
10 the mixture is added 1 mL of an agqueous solution of 5% by
weight of phenol, followed by thoroughly stirring the
mixture. To this sample suspension is quickly added 5 mL
of concentrated sulfuric acid and the mixture 1s allowed to
stand at room temperature for 10 minutes. After allowing
15 the mixture to 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
guantity determination is performed by preparing a
calibration curve with D-glucose (manufactured by Wako Pure
20 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}/amcunt

25 of protein (g)}.



obt ai ned except for changing the pHin the first stage heating frompH 7.0
to 6.0 and changing the heating tinme of the first stage heating at 140C for
30 seconds to 60 25seconds. 34 [0044] | nvestigati on of Production
with Ontting First Stage-Heat Treatnen8(Soybean Protein Material a)
According to the same manner as that for obtaining 5soybean protein
material C, soybean protein material a was obtai ned except for changing the
pH of the dilution of the acid-precipitated curd to 7.0 and perform ng the
prot ease tiweatunent with omtting the first stage-heat treatnent. [0045]

10l nvestigation of 0-Conglycinin Content(Soybean Protein Materials p to y)

A P-congl yci ni rvearegRideaie ofapetioaly1yas nabt achednby separating
0-conglycinin from soybean protein isolate according to the production

met hod di scl oge@oh@l\p@lg%%la%%en@ml Helt GANGlYC Y RinCenaent hate Jwat eri al
was heated at 140Cfor 30 seconds, followed by spray-drying to obtain

powdery saylean gpratieiudcnatrerl alamp1eFUlst heicuraceardiveg ghed keygsame manner
as that in Conparative Exanple 4 (soybean protein material 1), the protease

hydr gl ysi g1teat 18Nt was nz0pen korRd 0F 1the RHeonal Welopip rconrgenty af e
material to obtain powdery soybean protein material y. [0046] Preparation
of Liqui dygoffreq WigkeRens i s-5cl buffer solution (pH §.2) and 7.5 mL
of an 8 M Urea-DIT 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 solution (pH
10 9.0) containing cystine is performed, followed by making up
the volume to 100 mL. Its filtrate was used as a sample
for ELISA. Each of the sample and P-conglycinin for a
calibration curve {manufactured by Fuji 0il Company,
Limited) is immobilized 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 solution (manufactured by Dainippon Sumitomo
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
pg/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



Liquid coffee whiteners were prepared by using as 25protein materials
soybean protein materials Ato Z, ato 7, 35 and commercially avail able
soybean protein isolate (TCA solubility: 22.2% by weight; Fujipro CLETM
manuf actured by Fuji O Conpany, Limtz#l), and sodi um casei nate ( ALANATE
150TM manuf actured by Fonterra Japan, Ltd.). First, 73 5parts by wei ght of
wat er was heated to 70C, 0.4 part by weight of dipotassium phosphate was
di ssolved therein, to this hot solution was added 5 parts by weight of a

m xture ofz@@ualy, anmpunis. of eagkrokithecakevsuskeke Anfateabalis apd sodi um
caseinate, and then, 0.5 part by weight of a sugar 1l0Oester (DK Ester FlI OIM

nmanuf act ured ikydai (ol ahiughaay o mSaiuyakt ueed, bt drbméas added bhenato,
followed by stirring. Further, 20 parts by weight of hydrogenated rapeseed

oi I (hydr agenralded =apeseeddida riymahttingdRgi Fol 1226H mnuhacterednby tFuj i
G| Conpany, Limted) was added 15thereto, followed by mxing with stirring

in a hot waberchath abuPOC tR-ORt ALPL BRI k51 P2 ¥ALE wiYREaCHYl SlOn. The
oil-in-water type enmul sion thus obtained was honbgeni zed with a honpgeni zer

at aspr espubephh tL08utre 208 hakeaR, (pheni.bi;zed 1ay theaki pg)akr§QC for 10
m nut es, and subjected 20to 2-stage honpgeni zation with a honopgeni zer again

e SIS SECLOTIRY € o 0ot yalerd ot sseand

honogeni zat1 on pressure o wed by cooling to obtain

l'iquid cokf,ge twhlickenghnuFdickieed 3GCRRY], NGt Qe Sane pahner, cof fee
whitener was prepared 25as Conparaftive Exanple 18 except for using a

m xture o 0 : i.ght, of r 0 yanuf lL.ae,.LLC. )
and 70@6b%a%g%%ﬁggéggégghgﬁﬁcggegggfg.%ksg%kﬁba af?@gHéggﬁg¥é§%6$ﬁ€§%fee

Whi tener was .prepared bé Sig 3 @e)érteé';'b?)m%fn 7QURY R Y Qs Sy BRRN
protein material U and Bﬁ)by wei ght 50 so&iun1case|na e.

10 pL of iN sulfuric acid, absorbance i1s measured at a
wavelength of 450 nm. After the measurement, a cailibration
curve is p?epared by using the absorbance of B—conglyciﬂin
for a calibration curve. The B-conglycinin content of the
sample is calculated and a ratio thereof to 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 ulL of a SDS-PAGE sample
20 buffer (manufactured by Cosmo Bio Co., Ltd.) is added to
100 pL of an agueous solution of 1% by weight of a soybean
protein material, followed by heating at 95°C for 10

minutes to prepare a sample solution. To a SDS-PAGE gel

{5% to 20% of Supersepn“nmnufactured by Wako Pure Chemical

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



[0047] Eval uation of Coffee Witeners <Eval uationS of Feathering> The
degree of feathering was eval uated by way of 10vi sual observation by
dissolving 2 g of a cormercially available instant coffee in hot water,
slowy adding dropwise 5 nl of each of 3the above prepared coffee whiteners,
and stirring after 30 seconds. In the tables hereinafter, no feathering, a

little feathering, and 15renarkable feathering are represented by "- ,
and "+", respectively. <Wat er Separation Ratio after Storage of

Li qui d CoblepaVbit eier xokaahbef clBerabpuerpeepar edheaf f eeewWheeners was
filled 20in a 200 m storage jar and stored at 4C for a week (soybean

protei n maueReaksdAtbothe ZleaRbophblckl)l @6 atab0edf akitB4cbetbssisoybean
protein materials T to Y, Conparative Exanples 15 to 19, and Exanple 15).

After stopagelianwabehc$epanabived bt Hecwasraeasur €d. ocbRatheaddt abl es
herei nafter, no water separation, a little water 37 separation, and

renarkablglg@Eebpgg@@ggargglmere represented by "-", "", and "+",
respectively. Further, thé degree of oil-off was confirmed. In the tables

heregnafter, ”@h@'bleEhué bb%%&ﬁee'byogbs @ﬂ@EVQQB%K@Hh%d5QhkhOEf wer e
represented by "-" , and "+", respeéectively.

scanner to capture its image data in a PC, and integration
values of the entire lane and bands of P-conglycinin (78
globulin) and glycinin (11S glcbulin) in the lane are
measured by using Scion Image™ (manufactured by Scion

10 Corporation) and analyzed the total content of f-
conglycinin and glycinin as the content thereof in total
protein.

Examples
[00386]

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

Precduction Method ¢f Sugar-Containing Sgybean Protein
Material (Scybean 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
defatted soybeans, performing extraction at 50°C for 30
minutes with stirring using a homomixer (manufactured by
Tokushukika Kogyo, Co., Ltd.), and centrifuging at 3,000 x

25 g to remove okara. The defatted soymilk obtained was



<Vi scosity and Enul sion Particle D anmeter of Coffee Witener>

Vi scosity of each of the coffee whiteners was neasured with a B type

vi sconmet er (manufactured by Tokinec, Inc.), 10 and the emnul sion particle
di ameter was neasured with a | aser partBtle size distribution analyzer
(manuf actured by Shimadzu Corporation). [0048] Conpari son of
Anal yzed Val ues of Soybean Protein 15Material s Eval uati ons of

physi cal properties of soybean protein materials Ato Z and a were
sunmar i zedsuhn ddteedipperi ool et oifc Tadd el g t Sovhredyy prabjesmimmpters i s B to
F, Jto M and O to U satisfied the conditions of "15 to 30% by wei ght of
20TCA sol ubi3 vyt andy S96HNo et ghtidr farleswdd prwtaint siofugdtidy "to Thus,

t hey had the excellent physical properties as coffee whitener. In contrast,
soybean prediedih rdel+@dec i tada lcuM . amb Aaddew yotaidedsof-ubility,
and soybean protein materials N, 0, X, and Y 25had | ow TCA solubility.
Soybean proded Mamired i Sk and ha 3 has g shGA sad ubid ivycrand | ow

protein solubility. [0049] The amounts of binding sugar of soybean
protei n neddidh Atk iiand el & SO ISHTEH | Zatk d 1h ikabl o ylbe HSoybean
protein materi al had the protein solubility of |ess than 80% by wei ght

and the amupteiof RiNdY sygdleOfaddissy tham 0 /G pId Bidhe | N
contrast, soybean protein materials B and C had the protein solubility of

nmor € tha”dﬁﬁ@é&@‘MﬂéﬂﬁféHEhﬁéH3Ey“BHH—Eﬂ_éﬂéEHéKbﬁﬁﬂﬁﬂ @ . mofeg Hhhan, 10180
gnol /g protein. Next, soyb€an protein materials Dto F had the

protein solpbidddn Qe MOS & han §006 .y weil @th o WHd & SOYDEAE UL & N
materials G and H had the protein solubility of [ess than 80% by wei ght and

the amount \of Qinding sugary ofc 1 £ss,d ham 18, 9mld9 Ml gidy Jherefore,

it has been
10 heated at 90°C, 110°C, and 140°C for 30 seconds 1in a

continuous direct heating sterilizer (manufactured by Alfa
L.aval, Japan), respectively. To each of the sterilized
solutions was added 0.2% by weight of an alcalase™
(manufactured by Novozymes, Japan) relative to the solid
15 content of the soybean protein isolate, 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 obtain a powdery sugar-containing soybean protein material
{soybean protein materials A to C).
{0038]
Selection of Sugar {Soybean Protein Materials D to H)
According to the same treatment as that for obtaining

25 soybean protein material C, soybean protein materials were



considered that only the reducing sugar reacted with the soybean protein.
Further, since fructose had the protein solubility of 82% by weight, it was
inferred that fructose reacted in the sane manner as that of other reducing
sugar. 20[0050] In view of the fact that2the anount of binding sugar in the
soybean protein material increased in a glucose concentration-dependent
manner as conpared with those of soybean protein materials Cand | to M it
was inferred 25that the sugar was bound to the soybean protein at |east at
39 such sbberdhnkd katephe fbanddddagndts thivs secigated fhyatrheuwakendsonttai ni ng
i sopropyl al cohol treatment in the above-described preparation nethod.

Furt her, istigwas (ggnbisenedafltoresoyhean spr, otsaich oet, ekinal $rxShands¥)ohbai ned
by using 5l arger anounts of the added enzyne that the protein solubility
was reducetlewsenbkhe Br22eVhTE€Acsalehi lHespeexdeeded 30%phwceeicghttheSoybean
protein material Z whose pH during heating was | ow had a | ower anmount of

bi ndi ng sugarddespi teykhalineeeasacoreheating tinme. Further, the 10TCA
solubility and the protein solubility could not be maintained in the
appregpri aeonange sinul taneously in soybean protein materials Wto Y
wherein only the heat history and the protease treatnent were perforned

wi t hout additigeiettsddarcr 1ah80RE] of sugdhe HRIROO( pIyhESREPANRin

eval uati ons were put together to show overall evaluations of coffee

whi t ener sybRetabhe . tbnmjable 1, "0", "A", and "x" represented good,
sonmewhat good, and defective. Water separation of coffee whitener 20was not
suppressed in %%%%reﬁn§0¥€e%ﬁep%9h%'ﬁa%%%%rhéltﬁatWQbEeo%Q%iWQRE{,
separation ratio tended to be suppressed in case of soybean protein

mat eri al @oyb@aﬁa§§oggiﬁoﬁg%§QiQFob?|%o ! Eogeihh%aW%EQElﬁeBaE%t'On

rati o was good enough for being lower than that in case of sodium -
25cagel nage,6Camparat hug Exauphe £19) chat¥iedn tReobGlint4®s glucose
added to 0, 3, 6, 8, and 10% by weight relative to the
solid content, respectively.
[0040]
Investigation of Amount of Enzyme Added (Soybean
15 Protein Materials N to §)
Acceording to the same manner as that for obtaining
soybean protein material C, soybean protein materials N to
S were obtained except for changing the amount of gluccse
added to 1% by weight relative to the solid content and
20 changing the amount of the protease added to 0, 0.0z2, 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)



materials Cto F suppressed the water separation of coffee whiteners after
storage to show good properties, while soybean protein materials Gto | had
the water separation ratios after storage that exceeded 30% by wei ght as

wi th 5Fujipro CLETM of Conparative Exafd e 16 in which only hydrolysis of
soybean protein isolate was perforned and conventional soybean protein
material Supro -j10TM of Conparative Exanple 17. In addition, poor emnulsion
stability was recogni zed. Thus, it was found that the use 10of the reducing
sugar was effeattwedihg§05b2] the sam¥emgnpear aemthsicofiost abickihynwas

recogni zed i n non-degraded soybean protein material N in which the protease
t r eat ment sugbenat ppectonnrdrbhecalse,t beybebheprohetanenttsshawed mwch
feathering and was solidified after storage. Meanwhile, as to soybean
protein mat eeral 5b@atiaeR eXcepndrbrobhangedgbyhpeplioin Ryt e rprot ease
treatnment, although nuch feathering was observed in particular with respect
to soybeaptpget aeAtiBLEFiraln 0. 0t he Water chapaiay @hecahtak i2gstamagerwas
suppressed, thereby showi ng that the protease treatnent was very effective

for BWDVOEhQQf&?§t9§E5§b0He§E§Hb| by 4bset ber, 3@tsg@§n@§egoc9@f|rned t hat
the water separation ratio was Sonmewhat increased in soybean protein

nmateri al ssScaRdsY whasen@nd2nl 168 sabubil b escexceedade2230¥ by owei ght.
The wat er separatlon rati o of "'soybean 41 protein material U having the | ow

amount of gbbndipng sygar owas Bygmelaﬂq tRe 2@AWlesiten tilabihiiby cbhekaef, was
low. In soybean pfotein material a obtained by omtting the first stage

heating, oLkpett;ignd,feathering occurred despite of 5adjusting its TCA

solubility and its proteln solubility to the appropriate ranges of 15% by
wei ght or and 80% by wei ght or nore, respectively, because a part of
P—egC|n|n ?7%) and glycinin (115) was not degraded and the total content

of {§ and 115 QEQQQEé§%§%85 ”Q&g) vates s%?EQJQJ'OM @Qﬁi%fé St%rg%%a%lso

occurred (Conparativ anpl e escrib ove

adapt abi | nCRf Ltener i ned by the TCA solubility, the protein
SO|UbI|It$%¥tg§ ﬁaEggf%? @oﬁteg was greatly correlated with the

adaptability aic%8Ed1%gW@bt%Hersg%L'%%%n%% L€ ISR for obtaining
soybean protein material T, soybean protein 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 se¢lid content, respectively.
[0043]

Investigation of pH during Heating (Soybean Protein
Material Z2)

20 According to the same manner as that for obtaining
soybean protein material C, soybean protein material Z was
obtained except for changing the pH in the first stage
heating from pH 7.0 to 6.0 and changing the heating time of
the first stage heating at 140°C for 30 seccnds to 60

25 seconds.



15sol ubility and the anount of binding sugar.

[ 0053] Table 1 (Production

Condi tions for Soybean Protein Materials, Physi cal Properties of
Soybean Protein Materials, and 20Physi cal Properties of Coffee Whiteners)
Al t hough Conparative Exadmpl e 18 in which the conventi onal

44" [ 0054]

soybean protein materi al
weight in the tota

inmproved in water separation ratio after storage as conpared with
Conmpar at i viem®Eanpl e 17 in which 50% by wei ght of the same protein materi al

was used,

Conparati ve Exanple 18 was not suitable for practical use.

(Supro 710TM was used in the amount of 30% by
protein 5had higher coffee whitener viscosity and was

It has

been found t hatrdw#es thQsavkean Preateive tiktrerdiah amitthe ngr eSerdt iSveert-i on is
particularly effective for the coffee whitener in which 30% by wei ght or

nore of the d:ot@le ARl N IsyHde $Rream M=Alaiinl which is hardly realized
by a conventional soybean protein material, because the sugar-containing

soybean. 15pr ot @idediield &lo afhd Ry eseier ReIHN fan 2R digetd N

5
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soybean protein material C, soybean protein material o was

obtained except for changing the pH of the dilution of the
acid-precipitated curd to 7.0 and performing the protease
treatment with omitting the first stage-heat treatment.
[0045]

Investigation of P-Conglycinin Content (Soybean
Protein Materials B to v)

A-B—conglycinin concentrate material was obtained by

separating P-conglycinin from soybean protein isolate

according to the production method disclosed in WO 02/28198.

This P conglycinin concentrate material was heated at 140°C
for 30 seconds, followed by spray-drying to obtain powdery
soybean protein material P. Further, according to the same
manner as that in Comparative Example 4 (soybean protein
material I), the protease hydrolysis treatment was
performed on the P-conglycinin concentrate material to
obtain powdery soybean protein material vy.
[0046]

Preparation cof Liquid Coffee Whiteners

Liguid coffee whiteners were prepared by using as

protein materials soybean protein materials A to Z, o to vy,



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

i nvention 20undesirably caused featheridfig and water separation after
storage. Then, it has 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 anmount of 60% by weight or less in
25t he t ot andprcotrgierrciadl y[ @QR5] abakl ecbean preVainodsoleykedmCRr ot ei n
Mat eri al s and Physical Properties of Coffee Witeners) 47 [ 0056]
Further, seyhkeanipkatein2raber walighd ;ard jyphavelEfe nemiufdctwafedimdi ng
sugar of nore than 300 inol/g protein because these materials are rich in
0- congl yCirfisA whilCholpabyl, ycapiota)n Ghabked2hm HaweuesteenalLgivhrabi | ity of
soybean protein material p was | ow because the material had | ow TCA

sol ubi |'i ty safd waicledaathel igg @t vas selpgdi fitadh af t erristar,ages Al t hough
the 0.22 MTCA solubility was adjusted to 23.3% by weight in the

Qg%ggsab%nis- By wéggﬁeye%aoqa%et Gkl mRheLkakoy 7ol 841 ghitity of
weight of dipotassium phosphate was dissolved therein, to
this hot solution was added 5 parts by weight of a mixture
of egual 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.
Further, 20 parts by weight of hydrogenated rapeseéd oil
(hydrogenated rapeseed oil (melting point: 22°C)
manufactured by Fuji 0il Company, Limited) was added

15 thereto, followed by mixing with stirring in a hot water
bafh at 90°C to obtain an oil-in-water type emulsion. The
oil-in-water type emulsion thus obtained was homogenized
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 2;stage homogenization ﬁith a homogenizer again at first
Vhomogenization pressure of 100 te 300 kg/cn? 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%



protein material y was also low as with soybean protein material Z because
the material had the protein solubility of |Iess than 80% by wei ght and was
not capabl e of suppressing water separation after storage. Thus, it has
15been confirnmed that the reaction w th36educi ng sugar rather than inherent
saccharides is required for inproving the enulsion stability. [0057] Table
3 20(Production Conditions for Soybean Protein Materials, 0-Conglycinin
Content, Physical Properties of Soybean Protein Materials, and Physical
Pr opert i esoyofweGafiftee N tpaneral)o™ 4 8nd Sofbeanr & dbei o Mat eriat) ) Cengar at i ve
Exanpl e 15 Sodi um casei nate Conparative Exanple 16 Fujipro CLE Conparative
Exampl e 1770% by weight of sodium caseinate. As Comparative Example
19, coffee whitener was prepared by using a mixture of 70%
by weight of soybean protein material U and 30% by weight
5 of sodium caseinate.
[0047]
Evaluation of Coffee Whiteners
<Evaluation.of Feathering>
The degree of feathering was evaluated by way of
10 visual observation by dissolving 2 g of a commercially
available instant coffee in hot water, slcowly adding
dropwise 5 ml of each of the above prepared coffee
whiteners, and stirring after 30 seccnds. 1In the tables
hereinafter, no feathering, a little feathering, and
15 remarkable feathering are represented by “-7, “t”, and ™+7,
respectively.
<Water Separation Ratioc after Storage of Liguid Coffee
Whitener>
Each of the above prepared coffee whiteners was filled
20 in a 200 ml storage jar and stored at 4°C for a week
(soybean protein materials A to S, Z, and o 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 separaticon, a little water
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separation, and remarkable water separation wexre
represented by “-7, “x", and “+, respectively. Further,
the degree of cil-off was confirmed. In the tables
héreinafter, no oll-off, a little oil-off, and remarkable
5 o0ll-off were represented by “-", “t”, and “+”, respectively.
<Viscesity and Emulsion Particle Diameter of Coffee
Whitener>
Visceosity of each of the coffee whiteners was measured
with a B type viscometer (manufactured by Tokimec, Inc.),
10 and the emulsion particle diameter was measurad with a
laser particle size distribution analyzer (manufactured by
Shimadzu Corporatiocn).
[0048]
Comparison of Analyzed Values of Soybean Protein
15 Materials
Evaluations cof physical properties of soybean protein
materials A to Z and o were summarized in the upper cclumn
of Table 1. Soybean protein materials B to F, J to M, and
O to U satisfied the conditions of “15 to 30% by weight of
20 TCA sclubility and 80% by weight or more 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 had low protein
solubility, and soybean protein materials N, O, X, and Y

25 had low TCA solubility. Soybean protein materiais S and V
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had high TCA solubility and low protein solubility.
[0049]

The amounts of binding sugar of soybean protein
materials A to T and Z were also summarized in Table 1.
Soybean protein material A had the protein sclubility of
less than 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
180 pmeol/g protein.

.Next, soybean protein materials D to F had the protein
solukility 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
less than 180 pmol/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 weight, it was inferred that fructose
reacted in the same manner as tThat of other reducing sugar.
[0050]

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

that the sugar was bound to the soybean protein at least at
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such strength that the bond was not dissociated by the
water-containing isopropyl alcohol treatment in the above-
described preparation method. Further, it was confirmed
from soybean protein materials S and V obtained by using

5 larger amounts of the added enzyme that the protein
solubility was reduced when the 0.22 M TCA solubility
exceeded 30% by weight. Soybean protein material Z whose
pH during heating was low had a lower amount of binding
sugar despité the increase in heating time. Further, the

10 TCA solubility and the protein solubility could not be
maintained in the appropriate range simultaneocusly in
‘soybean protein materials W to Y wherein only the heat
history and the protease treatment were performed without
addition of sugar.

15 (0051]

The foregoing respective evaluations were put together

to show overall evaluations of coffee whiteners in Table 1.
In Table 1, “o”, “A”, and “x” represented good, somewhat
good, and defective. Water separation of coffee whitener

20 was not suppressed in case of soybean protein material A,
while the water separation ratioc tended to be suppressed in
case of soybean protein material B. In case of soybean
protein material C, the water separation ratic was good
enough for being lower than that in case of sodium

25 caseinate (Comparative Example 15). Soybean protein
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materials C to F suppressed the water separation of coffee
whiteners after storage to show good properties, while
soybean protein materials G to I had the water separation
ratios after storage that exceeded 30% by weight as with
Fujipro CLE™ of Comparative Example 16 in which only
hydrolysis of soybean protein isolate was performed and
conventional soybean protein material Supro 710™ of
Comparative Example 17. 1In addition, poor emulsion
stability was recognized. Thus, it was found that the use
of the reducing sugar was effective.

[0052]

Very pocr emulsion 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 sclidified after storage.
Meanwhile, as to soybean protein materials O to R, T, and U
obtained by performing the protease treatment, although
much feathering was observed in particular with respect to
soybean protein material O, the water separation after
storage was suppressed, thereby showing that the protease
treatment was very effective for improving the emulsion
stability. Further, It has been confirmed that the water
separation ratio 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
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protein material U having the low amount cf binding sugar
was high, and the.emﬁlsion stability thereof was low. In
soybean protein material o 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 f~glycinin
(78) and glycinin (118} was not degraded and the total
content of 78 and 118 became 30% or more. Water separation

i0 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 75/115 content was greatly correlated
with the adaptability as coffee whitener defined by the TCA

15 solubility and the amount of binding sugar.
[0053]
Table 1
{Production Conditions for Soybean Protein Materials,

Physical Properties of Soybean Protein Materials, and

2Q Physical Properties of Coffee Whiteners)
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Feat hering - - - -+ Overall Evaluation 0 x x x 0 X * water Sseparation
ratio: storage at 50C for 24 hours. [0058] Preparation of Powdery Coffee
Whi t ener 5Powdery coffee whiteners were prepared by using as
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[0054]

Although Comparative Example 18 in which the
conventional soybean protein material (Supro 710™) was
used in the amount of 30% by weight in the total protein
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 keen found that the
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 soybean
protein, which is hardly realized by a conventional soybean
protein material, because the sugar-containing soybean
protein material of the present invention can be used in
the amount of 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
soybean protein material of the present invention
undesirably caused feathering and water separation after
storage. Then, it has 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

the total protein.



protein materials soybean protein material C and sodi um casei nate. After
heating 50 parts by weight of water to 70C, 0.8 part by wei ght of sodium
di hydr ogen phosphate was dissolved in the hot water, and 5 parts by wei ght
of a 10 m xture of equal anmounts of thasabove protein material or sodium
casei nate was added. Then, 1.0 part by weight of a sugar ester (DX Ester
F1GOTM manuf actured by Dai-Ichi Kogyo Seiyaku Co., Ltd.), 18 parts by

wei ght of corn syrup, and 49 10 parts by wei ght of glucose were added
thereto anhdds m xture was stirred. Further, 15 parts by wei ght of

hydr ogenat ed rapeseed oil was added to the resulting solution, and the

m xture was stigged izn a hot water bath 5at 90C to obtain an oil -in-water
type enul sion. After honogeni zing the oil-in-water type enul sion obtai ned

with a honogeni gl @ PTRITEE BrdA0; 4 Q200 ¥ & the, Soppgeni zed

oil-in-water type enulsion was sterilized by heating at 80C for 10 m nutes,
and a 2-st g{gy i i X rmed with a honogeni zer at first
honogenizatlgn prggggﬁg(%ﬁg%%%;ﬁﬁ?ﬁéﬁ%é&}<:nﬂ and second honogeni zati on
pressure of 50 to 100 kg/cnR, followed by spray-drying with a spray drier
to obtain powdery coffee whitener. 15[ 0059] Eval uati on of the powdery
coffee whiteners is sunmari zed in Table 4. The powdery coffee whiteners of
Exanpl e 17 and Conparative Exanple 20 (sodi um casei nate) were free from
oil-off and feathering when added to coffee. 20Thus, they showed very good
properties. [0060] Table 4 ' (Eval uation of Soybean Protein Materials
and Physical Properties of Powdery Coffee Whiteners) 50 [0061]



Preparation of Acidic Protein Drink
prepared by using soybean protein nmateri al
5To 90 parts of water were added 0.6 part by wei ght of the
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Exarple 2

granul at ed sugar,

oroughly m xing to obtain a solution.

rink.
after Centrifugation>
protein drink 20was placed in a 50 n
wei ght had been neasured in advance,
asured. After centrifugation at 3,000 rpm for
rnatgntlwas di scarded to neasure the wei ght of the
uation of the acidic protein drink was

.5, The anount of the precipitate of the acidic protein
an protein materi al

46 An acidic protein drink was
Cor Fujipro CLETM as a protein

addition of 2 parts by weight of a whole mlk
0.3 part by weight of Soya
and 0.04 part by
After

i Gl Conpany, Limted),

solution to 4.0 with citric acid,

wi th a honogeni zer at pressure of 100 to 200

sterilization at 140C for 4 seconds to
[ 0062] Eval uation of Acidic Protein
About 40 g

and t he

C after centrifugati on was

storage at 4°C for one week.

* water separation ratio:



and the acidic protein drink had a good flavor (Exanple 18). 10In contrast,
the acidic protein drink obtained by using the conventional soybean
protein, Fujipro CLEM had a good flavor but was not suitable for practical
use due to the large anobunt of the precdpitate after centrifugation such as
1.5 g (Conparative Exanple 21). 15[0064] Table 5 (Evaluation of Acidic
Protein Drinks) Soybean Protein Material Acidic Protein Drink Physical
Properties Anmount of Precipitate afterFlavor Centrifugation Eval uation
20[ 0065] [0056] :
Further, soybean protein materials §§ and y have the
amounts of binding sugar of more than 300 pumol/g protein
because these materials are tich in PB-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 material 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 water separation after storage. Thus, it has
15 been confirmed that the reaction with reducing sugar rather
than inherent saccharides is reguired for improving the
emulsion stability.
[0057]
Table 3
20 (Production Conditions for Soybean Protein Materials,
f-Conglycinin Content, Physical Properties of Soybean

Protein Materials, and Physical Properties of Coffee

Whiteners)



Preparation of Flour Paste 52
a protein material soybean protein materi al

protein. To 40 parts by wei ght of water were
protein material,
granul at ed sugar,
a skimed m |k powder, and 4 parts by wei ght
(manuf actured by N ppon Starch Chem cal Co.,
stirred. The terrperature of the sol utlon was
wei ght of

t hereto, and(ggj;b@alnlpggtg@ry eOmp

18 parts by weight of485 palmoil,
15 parts by weight of starch syrup,

Teda l@ r!_6 V\@§amﬂ

Fl our paste was obtai ned by using as
C1

Fujipro CLETM or whey
added 1 part by weight of the
15 parts by wei ght of
4 parts by weight of
of "Starch Delica SETM

Ltd.) and the m xture was
10r ai sed to SOC 3 parts by

Forh, "he

=] Ex
by Sherr IERGpik H6

@ﬁ

m xture with raitsiing t he tesmﬁﬁatlklue 19 .60C e resulting enulsign was
honogeni zmwmm

t enper at upedyEs: ¢oadised to 80C in a cheese kneader.
the flour -paste was fild.ed in bread

and ihe: b QUL past e |r1 the bread after baki ng_-was @y@_l,euat eg

50 bean Protein Mafe bl e
ipgrtggt ai ned by using soybean protein material C (Exanple

eval uati on wast perskarmeet Furt her,
dough,
20[ 0066]
6. The fl

After cooling,

19) and Wne g ein  Conparative Ex le 22), were good wi_t, hout any pr obl em
in emulsifi eca é’%& ltjg (%Q and ba% ng res?BrsTance 3'I'he f1 our past e (Conpar ative
53 Exanpl e F3EMRE P pr ot FTM wis def i ci%nt with poor *dnulsitiability

and weak BikE g f?eé@tsrlelance [0067] Table 6 5(Eval uation of Flour Paste
B Préteich
Usi ng Soy Mat eri al)
(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 G.60 0.57 0.58 0.61
Diameter (um)
0il-Off - - - - - -
Water Separation Ratilo 6.1 55 0 55 0 23.4 5.9 47.5
(%} ) ) ) .
Feathering - - - - - +
Overzll Evaluation G x X x O x
* water separaticon ratic: storage at 50°C for 24 hours.
[0058]
Preparation of Powdery Coffee Whitener
5 Powdery coffee whiteners were prepared by using as

protein materials soybean protein material C and sodium

caselinate.
70°C,
dissolved in the hot water,
10

sodium caseinate was added. Then,

After heating 50 parts by weight of water to
0.8 part by weight of sodium dihydrogen phosphate was
and 5 parts by weight of a
mixture of equal amounts of the above protein material or

1.0 part by weight of a

sugar ester (DX Ester F160™ manufactured by Dai-Ichi Kogyo

Ltd.

Seiyaku Co., )

18 parts by weight of corn syrup,

and



Soybean Protein Material Flour Paste Physical Properties Eval uation Dough
Emul sification State Baking Resistance Exanple 19 Conparative Exanple 22

Conpar ative Exanple 23 C Fujipro CLE
49

10 parts by weight of glucose were added thereto and the
mixture was stirred. Further, 15 parts by weight of
hydrogenated rapeseed oil was added to the resulting
solution, aﬁd the mixture was stirred in a hot water bath

5 at 90°C to obtain an oil-in-water type emulsion. After
homogenizing the oil-in-water type emulsion obtained with a
homogenizer at pressure of 100 to ZOO_kg/cm?, the
homogenized oil-in-water type emulsion was sterilized by
heating at 80°C for 10 minufes, and a 2-stage

i0 homogenization was performed with a homogenizer at first
homogenization pressure of 100 td 300 kg/cm® and second
homogenization pressure of 50 to 100 kg/cm{ folleowed 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 powdéry 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



Whey Protein Good Poor Enulsification Good Good Deficient Good 0 x O

[ 0068] 10Preparation of Choux Margarine Choux margarine was prepared
by using as a protein nmaterial soybean protein material C or sodium
caseinate. To 20 parts by weight of watdr were added 3.5 parts by wei ght of
the protein material, 0.5 part by weight of 15purified salt, and 0.1 part
by wei ght of potassium phosphate and the m xture was sti rred

Si nul t aneet - gh

part by wei ght of egcerSPmbefaartty aC|P(S°w%%”tyeF°%

d 0.2

14 Yﬁ:g%gf)‘ért by wei ght of
soybean lecithin were aé’d%elt“lher_em,_ﬁdimaed — BoF Huarﬁlﬁflures
were mixed with stirrinGEreand the Oil-0ff Feathering

Example 17 - C None None O
Comparative Sodium

Example 20 caseinate None None ©
[G061]

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

5 To 90 parts of water were addéd 0.6 part by weight of the
protein material, followed by addition of 2 parts by weight
of a whole milk powder, 5 parts by weight of granulated
sugar,70.3 part by weight of Soya Five DH™ (manufactured
by Fuji 0il Company, Limited), and 0.04 part by weight of a

10 flavor and thoroughly mixing to obtain a sclution. After
adjusting pH of the resulting solution te 4.0 with citric
acid, homogenization was performed with & 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 above prepared 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



54 resulting mxture was rapidly kneaded with a conbinator to obtain choux
mar gari ne. Preparation of Choux Dough To 24 parts by weight of water was
added 22 parts by 5wei ght of the above obtained choux margarine, and the

m xture was heated and boiled with stirgling. After conpletion of the
heating, 13.5 parts by weight of weak flour, 3.5 parts by weight of strong
flour, 0.2 parts by weight of ammoni um carbonate, and 0.1 part by wei ght of
10baki ng soda were added, followed by m xing. Then, 37.2 parts by wei ght of
whol e eggwaasmaddededi.t hAsterr cegtanduphe ipnxtur 8, W88 thor ughlly stirred.
The thus-obtai ned choux dough was heated at 200C for 15 mnutes to obtain
choux. 15i0068¢skvaheatiuprrattbhe eheuxidoughedbtal medshyeushrg as raw

mat eri al the choux margarine obtai ned by using soybean protein material C
or sodi unweaseitnatethe puBrapizadei.n Table 7. Each of the choux dough
obt ai ned by using choux 20margarines prepared by using soybean protein

mat eri al Co0E8anpl e 20) and sodi um casei nate (Conparative Exanpl e 24) had
good emul sification state and flavor after baking. [0070] Table 7

25( Egal uati onsTak Ehauxabeughcby tusl BgiSaybeantRiat @rinkShas
summarized in Tabkle 5. The amount of the precipitate of
the acidic protein drink obtained by using soybean protein
material C after centrifugation was small such as about 0.2
and the acidic protein driﬁk had a good flavor {(Example 18).

10 In contrast, the acidic protein drink obtained by using the
conventional soybean protein, Fujipro CLE™, had a good
flavor but was not suitable for practical use due To the
large amcunt of the precipitate after centrifugation such
as 1.5 g (Comparative Example 21).

15 [0064)]

Table 5

{Evaluation of Acidic Protein Drinks)

Acidic Protein Drink Physical

Soybean Properties
Protein Amount of Evaluation
Material Precipitate after Flavor
Centrifugation

Example 18 C 0.2 g Good O

Comparative v x s - -

Example 21 Fujipro CLE 1.5 g Good X

20 [0065]

Preparation of Flour Paste



Mat eri al )
Mat eri al

10

15

20

25

Soybean Eval uati on of Choux Dough Evaluation Protein
Emul si fication Flavor

52

Filour paste was obtained by using as a protein
material soybean protein material €, Fujipro cLE™, or whey
protein. To 40 parts by weight of water were added 1 part
by weight of the protein material, 18 parts by weight of
palm oil, 15 parts by weight of granulated sugar, 15 parts
by weight of starch syrup, 4 parts by weight of a skimmed
milk powder, and 4 parts by weight of “Starch Delica SE™
(manufactured by Nippon Starch Chemical Co., Ltd.) and the
mixture was stirred. The temperature of the solution was
raised to 50°C, 3 parts by weight of dried yoke
(manufactured by Kewple Ccrporation) was added theretec, and
preliminary emulsification was performed by stirring the
mixture with raising the temperature to 60°C. The
resuiting emulsion was homogenized with a homogenizer at
pressure of 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.

[0066]

The evaluation of the flcur 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

deough and baking resistance. The flour paste (Comparative



State Exanpl e 20 Good Good 0 Conparative Sodi um Exanpl e 24 casei nate
Good Good '

53

Example 23) using Fujipro CLE™ was deficient with poor

emulsifiability and weak baking resistance.

[0067]
Table 6
5 (Evaluation of Flour Paste Using Soybean Protein
Material)
Flour Paste Physical
Soybean Properties
Protein Dough - i Evaluation
Material Emulsification Baking
Resistance
State
Example 19 C Good Good O
Comparative . Poor .
s e . Def t
Example 22 Fujipro CLE Emulsification eticten x
Comparative ,
Example 23 Whey Protein Good Good O
[C068]
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 was heated 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



O [0071] 5Preparation of Powdery Enulsified fats and G ls Powdery
emul sified fats and oils were prepared by using protein materials soybean
protein material C, Fujipro CLETM and sodium casei nate. Nanmely, to 40
parts by weight of water were added 5 patts by wei ght of the above protein
10material, and 21 parts by weight of sorbitol, and the m xture was
stirred. Sinultaneously, 20 parts by wei ght of rapeseed oil was warned to
about 60C, and to the oil were added 10 parts by wei ght of Enmalsy M5 _ATM
(manuf act uread by R kekMdamids Gapidly@. Yneidd pardls dycows gietof R kemal
15PB_100TM (rmanufactured by Ri ken Vitamn Co., Ltd.), 2 parts by weight of

Poem W 10 {amenudraat:umed-duriiken Vitamn Co., Ltd.), and 0.5 part by
wei ght of SY d ystarTm (nmanuf actured by Sakanoto Yakuhin Kogyo Co., Ltd.),

foll owed by m xihgharthe dA XEdurendas dauger stirred, honogeni zed at
pressure of 2030 to 200 kg/cn2 with a honogeni zer, followed by spray-

drying with a spyay Hd@ls bpGd Q2lof wateEua daidady of2 therpovsiery
enul sified fats and g{I S vver% su%ri zed in Table 8. The pomderyv%ﬁul sified

fats and Qjd ;b nath hibdIsl NG SORRERM-IRFGE Sl it ard Al 1:G SExanpl e 21)

and sodi um casei nate (Conparati ve Exanple 25) were good with good powder

qual 1y angh helng 06, d4rm Gl 944 ohen, lisssol ved: a0 Medes . Tn contrast,

al t hough the powdery emulsified fats and oils obtained by using Fujipro

CLETN (Comgatise, Prmle, 1,00t 9009 YAErs Wl d 0 el Ve
flour, 3.5 parts by weight of strong flour, 0.2 parts by
weight 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 obtained by using as raw
material the choux margarine obtained by using soybean
protein material C or sodium caseinate is summarized in
Table 7. Each of the choux dough obtained by using choux

20 margarines prepared by using soybean protein material C
(Example 20) and sodium caseinate (Comparative Example 24)
had good emulsification state and flavor after baking.
[CC70]

Table 7

25 (Evaluations of Choux Dough by using Soybean Protein



[0073] Table 8 (Evaluation of Powdery Emulsified Fats and G| s using
Soybean Protein Material) 15 Soybean Powdery Emul sified Fats and
Protein Ols Physical Properties Evaluation Material Powder Quality

10

15

20

55

Material)
Evaluation of Choux
Soybean
Protein Dough Evaluation
Material Emulsificaticon Flavor
State
Example 20 C Good Good O
, Comparative Soélum Good Good e
Example 24 caseinate
[0C711

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

material, and 21 parts by weight of sorbitol, and the
mixture was stirred. Simulitanecusly, 20 parts by weight of
rapeseed o0il was warmed to about 60°C, and to 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
PB-100™ (manufactured by Riken Vitamin Co., Ltd.), 2 parts
by weight of Poem W-10™ (manufactured by Riken Vitamin Co.,
Ltd.), and 0.5 part by weight of SYVGlystarTM {(manufactured
by Sskamoto Yakuhin Kogyo Co., Ltd.), followed by mixing.
The mixture was further stirred, homogenized at pressure of
30 to 200 kg/cm® with a homogenizer, followed by spray-

drying with a spray drier.



Ql-Of Exanple 21 Good 0 Conparative Fujipro CLE Good Exanpl e 25
Conpar ati ve Exanpl e 26 Sodi um casei nate

56

foc721
Evaluation of the powdery emulsified fats and oils
were summarized in Table 8. The powdery emulsified fats
and oils obtained by using soybean protein material C
5 (Example 21) and sodium caseinate (Comparative Example 25)
were good with good powder'quality and being free from oil-
off when dissolved into water. In contrast, although the
powdery emulsified fats and oils cbtained by using Fujipro
CLE™ (Comparative Example 26) had good powder quality,
10 oil-cff was observed when dissolved into water.
[0C73]
Table 8
(Evaluation of Powdery Emulsified Fats and Oils using

Soybean Protein Material)

15
Soybean Powdery Emulsified Fats and
Protein 0Oils Physical Properties Evaluation
Material Powder Quality 0il-Off
Example 21 C Goed - O
Conmparative s
Example 25 Fujipro CLE Good + x
Comparative Sodium Good _ O

Example 26 caseinate




Good 0 57 CLAI M5 1. A nethod for producing a sugar-containing
soybean protein material, which conprises: mxing a soybean protein raw
material with a reducing sugar; performng a heat treatnent at pH 6.3 to
8.0 at a tenperature higher than 100C:to 170C or lower for 10 to 300
seconds; and perform ng a hydrolysis treatnent wherein the 0.22 M TCA
solublllty is 5% by weight or nore and 30% by meight or less, and 180 pnol
or nore of a sugar is bound per g of %_gﬁeln. 2. The nethod for
producing a sugar-contai ni ng soybean pF ein material according to claim1,
wherein the reducing sugar is added in a ration of 0.5% by weight or nore

per dry weight of the soybean protein raw naterial. 3. The net hod
for producing a sugar-c¢ontaini ng so bean rotel terial ording to
claim1, mhegéln t £E§§yge§n 3%¥%|% et eri% %Pl%ﬂ8?2§% solubility of

80% by We'o%htlnor terlgadt% Bihlch c%ntprléggarmfzgq} ai ngggbesaqy%%%gegﬁoéﬁ} n

mat eri al® conpri si ng nore prote on"a dry wel ght basis,

Wre'nr&aﬁ%éqigzww%r%%gm& 2 Sugggpclyr ggthggt we%tﬁ@gt?»&/o wei ght

or |ess or nore dund of protel 58

5. The sugag.cent Se}{" ”%E%P&@H‘re“’mg%? fRLLnig %'“caE%OHH 09 o101 Gl &l m 4,

wher ei n t'he p-congl yci ni'n content rotein b LTSA nethod I's 35@6or

| ess. 6 on ccording to
ol ai m 4, ndPer® The prorern Sal T eg TS Bo% d%%%%‘ﬁf%o?ﬁ%%?e 7

A Tood o, dri;nk.0btRINab 9 BY.MsiNd i Lhe; SUATCant 28I Ng Seybean Rt ei n
mat eri al accordlng to claim4 or the Sugar-containing soybean protein

mat er | a'bypnag%ﬁgdopylets@e RS hogh BaGON dingo 1o ¢ @i Bhdar is pound pdihg food or
drink according to claim7, which is an enulsified conmposition. 9.

The food, ok, @ELDkK. accordlng to claim8, which is selected fromthe group
consi sting of coffee whitener, flour paste, margarine, and an emnul sified
fat or oil. 10. The food or drink according to claim7, which is an
acidic protein drink. 11. A soybean protein material, wherein the

0.22 M TCA sol ubi | tHy de$hd@% by paRgRtn@ra MR randn 302 ikY; weiyghin or | ess;
t he
protein material according to claim 1, wherein the reducing sugar

is added in a ration of 0.5% by weight or more per dry weight of

the soybean protein raw material.

3. The method for producing a sugar-containing scybean
protein material according to claim 1, wherein the soybean protein

material has the protein scolubility of 80% by weight or more.

q. A sugar-containing soybean protein 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 30% by
weight or less, and 180 umol or more of a sugar is bound per g of

protein.



protein solubility is 80% by weight or nore; and the total content 59 of
p-conglycinin and glycinin in total protein by SbS-PAGE is 30% or |ess.
12. The soybean protein nmaterial according to claim1l, which is used for
cof fee whitener. 13. Coffee .t ener obtai nabl e by using the
soybean protein material according to claim11. 14. The coffee
whi t ener according to claim 13, wherein the soybean protein nmaterial is
soybean proteE! n isﬁleate

stigar-containing soybean protein material according
to claim 4, wherein the pf-conglycinin content in protein by an

ELISA method is 35% or less.

&. The sugar containing soybean pretein material according
tc claim 4, wherein the protein solubility is 80% by weight or

moere.

7. A food or drink obtainable by using the sugar-
contalining soybean protein material according to claim 4 or the
sugar-containing soybean protein material produced by the method

according to claim 1.

8. The food or drink according to claim 7, which is an

emulsified composition.

9. The food or drink according to claim 8, which is
selected from the group consisting of coffee whitener, flour

paste, margarine, and an emulsified fat or oil.

10. The food or drink acceording to claim 7, which is an

acidic protein drink.

11. A soybean protein material, wherein the 0.22 M TCA
solubility is 15% by weight or more and 30% by welght or less; the

protein solubility is 80% by welght or more; and the total content



58

of B-conglycinin and glycinin in total protein by 3DS-PAGE is 30%

or less.

12. The soybean preotein material according te claim 11,

which 1s used for coffee whitener.

13. Coffee whitener obtainable by using the soybean protein

material according to claim 11.

14. The coffee whitener according to claim 13, wherein the

soybean protein material is soybean protein isoclate.



