1 IR NOVEL PROTEI N COVPLEXES BACK! D OF
THE KNVENTION 1. Field of the Invention Thi s invé%@(ﬂd] [&es to
prot'ein conplexes with a saponin or a bile acid which are useful as

engil sifiers for foods, pharnaceuticals, -cosnetics and thg/likgﬁqm“bread
dough inprovers. 2. Brief Description of the Background Aft 277, . |
Prot ei ns have an anphiphilic structure equi pped wth boLHfﬁVdﬁéﬁhilic and
hydr ophobi ¢ regions in one nolecule and have an emul sifying action. In
addition, proteins are not only of high nutritive value as foods but also
have functional properties _such as gel formn roperty and water
retaining property. TherBf ,Hﬂékﬁ%NeCQMEP' shed from | ow nol ecul ar
wei ght surfactants. Particularly, proteins, such as casein, gelatin and
al bum n, have conventionally been wused as an enulsifier for foods or

phar maceuti cal s. [ eneral ly r I ns have a high

nol ecul ar wei ght and a é%%g%gégﬁgFgéU$éfﬁgtF§§F§&§Fm?Therefore, since they
are different, fr | pw_jol ecul ar, . wei ght surfactants, they cannot be

ori ent ed g‘as%l"f]gﬂ] °§ntg%t gﬁvﬁglon

This invention relates to protein complexes

with a saponin or a bile acid which are useful as

L.

emulsifiers for foods, pharmaceuticals, cosmetics and
the like or bread dough improvers.
2. Brief Description of the Background Art

Proteins have an amphiphilic structure equipped
with both hydrophilic and hydrophobic regions in one
molecule and have an emulsifying action. In addition,
proteins are not only of high nutritive value as foods
but also have functional properties such as gel
forming property and water retaining property.
Therefore, they are distinguished from low molecular
weight surfactants. Particularly, proteins, such as
casein, gelatin and albumin, have conventionally been-

. used as an emulsifier for foods or pharmaceuticals.

However, Ggenerally, proteins have a high
molecular weight and a complex molecular structure.
Therefore, since they are different from low molecular
weighf surfactants, they cannot be oriented easily on

an interface.



2 As a process for inparting an enulsifying property to proteins
by changl ng their structure to cause orientation on an interface, known
are.a process for introducing a fatty acid into a protein [J. Agric. Food
Chem, 30:481-486 (1982)], a process for introducing lecithininto a
prote| n (JP-B-1-50720, JP- A-5- 236896 and JP-B-6-18626; the terns "JP-A"
and "JP- B" as used herein mean ah "exani ned Japanese patent publication”
and an "unexam ned published Japanese patent application”,

respectively), a pr ocess for introducing lysolecithin into a protein
(JP-A-6- 54650), process for introducing a polysaccharide into a
protein [J. Agri cAi’Fooﬂ caspcess1:Bop- sinparting) | an pesedssi fning
producing mxture of a partially deconposed product of a grain protein and
a saponi rP%'QPeRtX- 1'69155‘5°E%%I“§hé°¥| ihanging thejie,&trugkirs fEer

cont ai ni ng material a protein prepared in accordance with the

above- desc‘??'bﬁﬁ BFG'(?&E%@%‘F&HOF%I%W%%F?Sf ayeom HERERpoi nt s
and” emil 9% ABEORATING SUEREEY ASA 1055 8 ReRtedn 19 AdTiSin
they  ar anﬁ% o G AP EIRATReE (hned Yy T Bre9etR ! o Bhcause
of introducing lecithin into a protein (JP-B-1-50720, JP-
A-5-236896 and JP-B-6-18626; the terms "JP-A" and "JP-
B" as used herein mean an "examined Japanese patent
- publication" and an "unexamined published Japanese
patent application", ) respectively), a process for
introducing lysolecithin into a protein (JP-A-6-
54650), a process for introducing a polysaccharide
into a protein ([J. Agric. Food Chem., 41:540-543
{1993)]1, =a process for producing mixture of a
partially decomposed product of a grain protein and a
saponin (JP-A-4-169155) and the like.

However, enulsifier containing as a base
material a protein prepared in accordance with the
above-described processes are not always satisfactory
from the wviewpoints of storage stability under acid
conditions or- in the presence of a salt, and
emulsifying stability such as stability to heating.

. Both saponin and bile acid are known as natural
surfactants.' Bowever, when they are used alone,

materials emulsified by them are limited because of



3 their high hydrophilic property. In addition, since a saponin and a
bile acid have tastes and odors peculiar to them they are not desirable
as f.ood surfactants. Accordingly, there is a demand for the
devet opnent of an emulsifier, particularlyy a food enulsifier, which has
excellent emulsion stability and ugses a protein as a base material. .
On the other hand, a bread preparing process by using a machine such as a
di vider and an automatic encrusting machine is acconpanied with the
drawback that a dough is damaged upon nechanical treatnent. In addition,
bread obtai ned, by, baking up a dough after freezing or, cold stqgrage is
acconpani edh@th ppgh %ﬁml%hﬁt prenartys er L8 3t iPRei FARSFIRime,

i nt ernal phase, appearanc d qual,i such as taste articul arl,

speci f1c vARRTROSRh A RbrSi AESbIaYe COATERS] GRS I5A BRSHHIH

r ocess. . As rocess for i,nprovi the gual,it t.he , bread

gbt ai ned bf%a??‘;ﬁ’a’u%hgydcﬁfg% oy e?gﬁéfﬁ;’%%ca?s ﬁ(l?%gt aocrta}’?’é%Zi ng or
col d storage, kno ' . ess di to t he a h i over,
for exarrplge, an %%’?ﬁ‘%’?@ﬁch as %?%ce?"?% fa‘—‘ity&aég‘l&%bdessegc'k'l"g tHe

Starch (JF A BRAgRSE) YE, T ARISIEISE, O pdRERakEy P
emulsifier, which has excellent emulsion stability and
uses a protein as a base material.

On the other hand, a bread preparing process by
using a machine such as a divider and an automatic
‘encrusting machine is accompanied with the drawback
that a dough is damaged upon mechanical treatment. 1In
addition, bread obtained by baking up a dough after
freezing or cold storage is accompanied with the
drawback that it is inferior in a specific wvolume,
internal phase, appearance and quality such as taste,
particularly specific volume, to bread obtained by a
conventional bread preparing process.

As a process for improving the quality of the
bread obtained by baking up a dough after mechanical
treatment or <freezing or cold storage, known is a
process of adding to the dough a dough improver, for
example, an emulsifier such as glycerin fatty acid
ester. (JP-A-61-234733), an enzyme such as amylase or
lypase (JP-9-135656) , starch (JP~-A-62-104536) or

gluten (EP-B-134658).



gl uten (EP-B-134658). 4 Even if the
above’brocesses are used as, it is difficult to overcone the deterioration
inthe quality of bread as a result of the mechanical treatnment or cold
or sfrozen storage. Devel opnent of .a dough inprover for inproving
bread quality is therefore always desired. Also, in the ordinary bread
preparing process, devel opnent of é‘dough I mprover for further inproving
the bread quality is desired. SUMVARY OF THE | NVENTI ON

An object of the present inventionis to provide an emulsifier useful
for preparing an_ enulsified conposition having excellent enulsion
stability. Everhek £ obhectaksive herpressss i amentisad i 8st oitprisyi de a
dough |nprover useful for preparing _bread having excellent quality

These and ifhkful fpjtecaverpomengh ptd@s?ﬁﬁlmﬁgéﬁﬂ &P hbbhe S@é‘ﬂ-léiif ai ned

by a conplex. o otein wth_a saponin a bile acid, an enulsifier
conpri si ng gr@@r‘%l 2R, aan”@ﬁl‘}llé:l f‘? d %rpﬂ?madﬁc%nﬁqeﬁﬁ@e@él Pr

conpl ex, rocess fo arl enul sifie ositign which cqnpri ses
m Xi ng sal ]t‘grrp‘?’éx gﬁg ?ﬂf’er conpFr i ﬁé’ B 8 I?x deug ugh

improver for improving bread quality is therefcre
always desired. Alsc, in the ordinary bread preparing
process, development of a dough improver for further
improving the bread quality is desired.

SUMMARY OF THE INVENTION

An object of the presént invention is to
provide an enmulsifier useful for ©preparing an
emulsified composition having excellent emulsion
stability.

Another object of the present invention is ¢to
provide a dough improver useful for preparing bread
having excellent quality.

These and other objects of the present
invention have been attained by a complex of a protein
with a saponin or a bile acid, an emulsifier
comprising said complex, an emulsified composition
comprising $aid complex, a process for preparing an
emulsified composition which comprises mixing said
compléx, a dough improver comprising said complex, a

dough comprising said complex, bread prepared by



dough conpr|5|ng said conpl ex, bread prepared by

5 baklng up said dough and a process for preparing bread, which

conpri ses baking up said dough. DETAI LED DESCRI PTI ON OF THE

| NVENTI ON As proteins usable in-the present invention, any one of
natural protein materials having a hdgh content of a plant protein or
animal protein and crudely purified or purified proteins derived fromthe
natural protein materials can be used as long as it can be used for foods,
pharmaceuticals, cosnetics and toiletries, preferably for foods.

Exanpl es of the plant protein include seed proteins (e.g. wheat protein,
soybean prlbﬁ}é%ﬂg cBPn Spds eidouglEx AR es? ofPXPRE A NEPYpr BEERRTHRYI ude

m |k proteins whey protein, A casein), g proteins (e.g., albunen
protein, yROFR® vo???ﬁb CQWR%HSBFOP g(%PgFalg deR@hor ot ein, bl ood cel

pr ot ei n) and muscl e ns rotein, fish t proteln)

The protein in the ngé&hgq Rﬁéﬁ?ﬁ%ﬁ’fﬁﬁ 9(%' él.‘HFSIWENE,I a conj ugated
protein and a derlved roteln E@ﬁjgrotel of the gﬁ&fent |nvent|on may
forma salt with &% ﬁ *&ﬁa] I%ﬁl Bee PTRS af YRR ke,

Exanpl es Oin§h%r§9i n%'fe Rau&ldY ?:lo 46 2! BT dbia1s having a high

content of a plant protein or animal protein and
crudely purified or purified proteins derived from the
natural protein materials can be used as long as it
can be used for foods, pharmaceuticals, cosmetics and
toiletries, preferably for foods.

Examples of the plant protein include seed
proteins_ (e.g. wheat protein, soybean protein, corn
protein). Examples of the animal protein include milk
proteins (e.g., whey protein, casein), egg proteins
(e.g., albumen protein, yolk protein), blood proteins
(e.g., plasma protein, bloocd cell protein) and muscle
proteins (e.g., meat protein, fish meat protein).

The protein in the present invention may be a
simple protein, a conjugated protein and a derived
protein. The protein of the present invention may
form a salt with an alkali metal, an alkaline earth
metal or the like.

. Examples of the simple protein include albumin,
globulin, glutelin(s), prolamine(s), histone and

protamine.



gl obulin, glutelin(s), prolamne (s), hi stone and protam ne.

6 “ Exanpl es of the conjugated protein include phosphoprotein
(e.g., casein), henme protein (e.g., henoglobin), |lipoprotein (e.g.,
pl asima | i poprotein), and glycoprotgin (e.g., collagen, fibrinogen).

The derived protein is obtained by bjecting a natural protein to

chem cal treatnent, enzymatic treatnent or physical treatnent for

hydrol ysis, acylation, al kyl ati on, esterification,
phosphoryl ati on, gl ycosyl ati on, hydr oxyl ati on, nethyl ati on,
oxi dati on, reduction or t he | i ke. Exanples t her eof I ncl ude

gelatin,  plakal bf¥¥PLREt atfot ¥he prendsgatadl pppessdn include
Preferred ex&ggé s of the protein for use in the present invention include

wheat prot &P BrateiR ot €8ng - /pl £85I ot AEMe  BEBHERID pfot @i n,
whe roteln asei and el agin. Col d-water-soluble gelatin
andycagei nellsl%'a?gﬁhogr"éﬂm e%ﬁi‘%??%%éﬂ aketHer gﬁga‘?f“ﬁ andPORF LR,

respectivel erably, the ponin far,use in the present
i nvention i%n% a%ygﬁﬁégfé%nt ?hgd’iﬁé} %ﬁﬁ’aﬁﬂbf§nQﬂﬁ¥%ted from

conpounds cont ai : | ._teLp i as .2 _nhon-saccharide
DorLion. Exanpl e@sl{g dePiGbd Profhint LPERYA n 85 by suBe S HE &

natural protein to chemical treatment, enzymatic

treatment or physical treatment for  hydrolysis,

acylation, alkylation, esterification,
phosphorylation, glycosylation, hydroxylation,
methylation, oxidation, reduction or tﬁe like.
Examples thereof include gelatin, plakalbumin,

metaprotein, proteose and peptone.

Preferred examples of the protein for use in
the present invention include wheat protein, soybean
protein, plasma protein, albumen protein, whey
protein, casein and gelatin. Cold~water-soluble
gelatin and casein sodium are preferably used as the
gelatin and the casein, respectively.

Preferably, the saponin for use in the present
invention is a glycoside contained in a plant and is
selected from compounds containing steroid or
terpenoid as a non-saccharide portion. Examples
thereéf include soybean saponin, beet saponin, spinach

saponin, soapberry saponin, yucca saponin and Quillaja



t hereof include soybean saponin, beet saponin, spinach saponin, soapberry
saponi n, yucca saponin and Qillaja 7

sapaenin. Anong these, preferred are soybean saponin, yucca saponi n and
Qui FFl aj a saponi n. In the present- invention, any bile acid can be
used as long as it is an acid havifijg a steroid skeleton contained in a
bile of an ani mal. Exanpl es thereof include cholic acid, dehydrocholic
acid, deoxycholic acid, lithocholic acid, glycocholic acid, taurocholic
aci d, t aur ogl ycochol i c acid, taurochenodeoxycholic acid,

t aur odeoxycholic. acid glyﬁﬁfhenodeoxycholic acid, glycodeoxycholic
acid, glycdFPPREPhol | Rmong;ithese, cpasf@irgd harec soybeas, saponin,
taurolithocholic _acid,. ur$o€eoixcholic aci d, 7- ketolithocholic acid
and bile poWdEr?( 53RN £LF €9L83R i2PORERd, 30% deoxycholic

acid and 3% chenodeoxycholic acid). .. The bile acid of the present
!nventionirmludes%%lggsc%ﬁ%ﬁﬁ&%.lnﬁé§ﬁﬁﬁﬁycﬁn¥h€1iﬁ!%F%éi&%ﬂﬂbe
(g sodttne caf: "ol 28 (RELAS" o ATE YRR & SHem1L. g
TR o blptoRt G At ATRATTOETn Sabigan RIS |
preferred. tH¥£é6f" €dnclude cholic acid, dehydrocholic acid,
deoxycholic acid, 1lithocholic acid, glycocholic acidg,
taurocholic acid, tauroglycocholic acid,
taurochenodeoxycholic acid, taurodeoxycholic acid,
glycochéncdeoxycholic acid, glycodeoxycheolic acid,
glycolithocholic acid, chenodeoxycholic acid,
taurolithocholic acid, ursodeoxycholic acid, 7-
ketolithocholic acid and bile powder (a mixture of 67%
cholic acid, 30% deoxycholic acid and 3%
chenodeoxycholic acid). The bile acid of the present
invention includes bile acid salts. Examples of the
bile acid salt include metal salts of a bile acid, for
example, alkali metal salts (e.g., sodium salt,
potassium salt), alkaline earth metal salts (e.g.,
magnesium salt, calcium salt), and ammonium salts.
Among these, alkali metal salts are preferred, with
sodium salts being particularly preferred. Preferred

bile acids for use in the present invention are bile

powder and sodium choleate.



bile acids for use in the present invention are bile powder and sodi um
chol eat e. 8 The conpl ex of a
protein with a saponin or a bile acid for use in the present invention
neads a material whose bound condition between a protein and a saponin or
a bile acid can be nmaintained even if treated wth water, acetone or

chl orof orm but which separates into a protein and a saponin or a bile acid
when treated with a chl orof orm net hanol m xed solvent (2:1 m xture by
volunme). The conplex of the present8 invention nmay further contain an

acceptable carrier. The content of saponin or bile acid in the
conpl ex of the pre¥Bft FeMRAEKOPH san@rebeincwithya | $aPpadn hovewer, it
is preferably 2 to 50 \é/t% more  preferably 5 to 20 wt % A process
for prepar Eﬂé% h@<dGnpFex disendn ptisenPresent i dpveRtgiorn maans, a

A protein ared by dissolving or dispersing the

| uti
protein i n%%sﬁaggo%g%x{)%e PRGHEaRP? fetyedn s Hn?t%?f éEéblay 10 to
15 w % at el ' saponin . or bil acid, js. dissolved qr
di sper soed Fg%%%’rlgrhﬁe‘%%us aﬁe&‘.‘ﬁfﬁ i zﬁﬁfbnﬁ’%f nff’?"lf'%lf‘ﬁdloem if

pref erably i e Swihet hQecl,CPELELRn?PBY "eRIoRLESAF! £u39U5R N

separates into a protein and a saponin or a bile acid
when treated with a chloroform-methanol mixed solvent
(2:1 mixture by volume). The complex of the present
invention may further contain an acceptable carrier.

The content of saponin or bile acid in the
complex of the present invention is not particularly
limited; however, it is preferably 2 to 50 wt$%, more
preferably 5 to 20 wt%.

A process for preparing the complex of the
present invention is given below.

A protein aqueous solution is prepared by
dissolving or dispersing the protein in an aqueous
medium in an amount of 5 to 20 wt%, preferably 10 to
15 wt$%. Separately, a saponin or bile acid is
dissolved or dispersed in an aqueous medium in an
amount of 0.2 -to 10 wt%, preferably 0.5 to 3 wt%, to
prepare a saponin or bile acid agqueous solution. It
is préferred to stir the resulting aqueous solution in
advance in a stirring mixer, such as a homogenizer or

a homomixer, for about 1 to 5 minutes in order to



Is preferred to stir the resulting aqueous solution in advance in a
stirréng m xer, such as a honogeni zer or a honom xer, for about 1 to 5

mnutes in order to 9 i mprove the

solzubi lity or dispersibility of the saponin or bile acidin the
aqueous medi um In addition, taw aqueous solutions can be prepared
dependi ng on the bound ratio of the protein with the saponin or bile acid
in the final product. Also, it is preferred that the protein

aqueous solution and the saponin or bile acid aqueous solution are

separately, re ared j.n _advanc g then mxed with ch ot her
Al ternati Xﬁwcﬁ%?n gé%ﬂﬂb i n S ?FBeﬁéﬁkiiﬂF%e Sl P8feousl v
di ssol ved L dIS ersed n one aq$eous ium and m xed with each pther

unl ess the Bol'd |I|f§ SF' sﬁ%?% b|+?ty ? tﬁE“SPHFbuﬁ‘ Sapon R or
bile aCHjé&dEQR°HnR“£§vent yThg SR o 28ue %%rn%gun%égh 8 her ei n

means wate conpr|3|ng ma vent

mai nly co ggqﬂg n d er
conponent ;@é%%{aﬁgnga f]% B{:ﬂﬁg“?a%% har i e B no ggl ,%g n%%l i on,
an orgam§a§shdn05:am11@rséﬂaclﬁ(:'t%e vrmw ﬁ?oﬁ’éﬂ&”t not inhibiting the
bi nding of a protein with a saponin | e acid.

Also, it is preferred that the protein aqueous
solution and the saponin or bile acid aqueous soclution
are separately prepared in advance and then mixed with
each other. Alternatively, a protein and a saponin or
bile acid can be simultaneously dissolved or dispersed
in one aquecus medium and mixed with each other unless
the solubility or dispersibility of the protein and
saponin or bile acid is not impaired.

The term "aquecus medium" as used herein means
water or a solvent mainly comprising water. The
"solvent mainly comprising water" contains water as a
main componenﬁ and other components, such as an
alcohol, a saccharide, an amino acid, a metal ion, an
organic acid or an inorganic acid, within an extent
not inhibiting the binding of a protein with a saponin
or bile acid.

A mixed solution of the protein aqueous
solution and the saponin or bile acid agqueous solution
is stirred. At this time, in order to promote the

binding of the protein with the saponin or bile acid,



A m xed solution of the protein aqueous solution and the saponin or bile
acid aqueous solution is stirred. At this tinme, in order to pronote the
bi nding of the protein with the saponin or bile acid,

107 it is preferred to carry out vigorous stirring at 10 to 60[err]C,
for exanple, at thousands to tens of thousands rpm generally 3,000 to,
25,000 rpmfor about 1 to 30 minuté8 in a honogenizer or honomi xer.

After the conpletion of stirring, the conplex of the present invention is
prepared as the aqueous solution or by renoving a saponin or bile acid not

ol Ui on, & %ﬁ%%%%r%%%"{%' Gy R&t‘che HPRPER SHOTHERS A battbe
ol Ut on ofoadding o pFBEe P B 1 ot cepRugendd, % “ea;%%”““
hl d t
br ecl pi S?‘é’ﬁ&ﬁg e L ﬂ#ﬁ 38R I B o e et he
aqueots spl uLl g0 Lramue £A"8! Rgdd g8 b mofloals o7 the Tike to

recover on y the conp ex of the present invention is

al so prepared by A@@eéolﬂw BOmBLetath of stifrPARONI ther dfrékid is

di ssol ved or
of the present invention is prepared as the aqueous

solution or by removing a saponin or bile acid not
bound with the protein and/or isolating the complex
from the aqueous solution. The saponin or bile acid
not bound with the protein can be removed from the
aqueous solution by ultracentrifuging the aqueocus
solution or adding a protein precipitator such as a 4
to 6% trichlorocacetic acid solution to precipitate and
recover the complex as a precipitate, or by separating
the saponin or bile acid remaining in the aqueous
solution from the complex by filtration, dialysis or
the like to recover only the complex.

The complex of the present invention is also
prepared by the following process.

A saponin or bile acid is dissolved or
dispersed in an aqueous medium in an amount of 5 to 50
wt%, preferably 30 to 50 wt%, to prepare a saponin or
bile .acid. agqueous solution. The resulting aqueous
solution is added to a protein toc prepare a mixture

having water generally in an amount of 10 to 50 wt%,



di spersed in an aqueous nediumin an anount of 5 to 50 wt% preferably 30

to 50 W% to prepare a saponin or bile acid aqgueous sol ution. The
resulting aqueous solution is added to a protein to prepare a mxture
havé#ng water generally in an amount of 10 to 50 wt % preferably

25 to 35 W% The mixture is stirred at 20 to 70[err]C for about 5 to 30
m nutes and then the conplex of the present invention is prepared.
Further, the conplex of the present invention includes the conplex
prepared by the above processes and with drying treatnent such as

I hilization, ' t dryi ng. ) Th t t
of “The sapBRRResAIY 28cFa on Wi coRpPigiags dif cetorariy 1o the

bove- d ' b d, f I the foll ow
mothod. TEE J80nEeH (SRR ExPr St o (PO EERe ASPHERA b A HOHELTE cal | ed
a free sapggl gh%%%:esbéxjxg fé%%ﬂ%?%é‘aiﬁe%% ?agg%lggeb;s gal led as a free

bL:e a?id, nth sdponrn : | , ¢
[T Sapom n-ana SYFLHSH PNl ok HOE) prA B AEAR T

free saponin and ree bi'l e aci ca b8 saponin an

ibfs' e acid,jn£eRRRE | ¥RLY complex pH¥pHUR! 8% PERRAAMLYL HhoVEs Process
and with drying treatment such as 1lyophilization,
spray drying or stream drying.

The content amount of the saponin or bile acid
in the complex prepared a.ccording to the above-
described process can be measﬁred, for example, by the
following method. The saponin first extracted from
the complex by ace_tone is called a free saponin, the
bile acid extracted by acetone is called as a free
bile acid, and the saponin and bile acid extracted by
a chloroform-methanol mixed solvent (2:1 by volume)
after extraction of a free saponin and a free bile
acid are called a bound saponin and a bound bile acid,
respectively.

The complex prepared in the above process is
then concentrated under reduced pressure and the
residue is dried at 60 to 70°C into a predetermined
weight. The weight of the dried complex so obtained
is deéignated as a total complex amount. To the dried
complex, 10 times the weight of acetone or chloroform

are added, and extracted twice. The two extracted



then concentrated under reduced pressure and the residue is dried at 60 to
70[err Cinto a predeterm ned weight. The weight of the dried conplex so
obtained is designated as a total conplex amount. To the dried conpl ex,
10 #i nmes the wei ght of acetone or chlorof.orm are added, and extracted

tw ce. The two extracted 12 filtrates are
conbi ned and concentrated under reduced pressure. The residue is dried at
60 to 70[err]C to be a constant Wﬁ%ght and the weight of the dried
material thus obtained is designated as a total extract amount. A certain
amount of the above extracted filtrate is sanpled and a protein anount

t hereof is fdditxatead ane chmbiand Mh@@rmenweatedeunc%fé vadveasht ai ned
by subtracting the protein anpunt fromthe total extract , anmpunt is

desi gnat ed PRESSYFRe sahi Fedidupl dsaciaiedmaint®0 A dG&iGhi Far bRafer to
t he neasuriqﬁﬁggth d of the free saponin or bile acid gno xcept, that a

2: 1 (by v& anf st ARchaHee ms&&b%opﬁnﬁhﬁgér 8&§§e§¥ﬁﬂvent
The bound S TP EPIBAKD 1t A SHBIRESEM P D aERd AU AL aBBGHRETce v h
t:h((at ];,? ;: Oggggﬁ%%%%ﬁ'ingin?@og&td 3#)%%%\ daiyacpvoen | gx?:trabcii'leed a%iiqtar@gg t )is
sampled and a protein amount thereof is calculated by
the Lowry method or the like. The value obtained by
subtracting the protein amount from the total extract
amount is designated as a free saponin or bile acid
amount. In a similar manner to the measuring method
of the free saponin or bile acid amount except that a
2:1 (by volume) chlorocform-methanol mixed solution is
used as a solvent instead of chloroform, the total
saponin or bile acid amount is measured.
The bound saponin or bile acid amount can be
calculated in accordance with the following equation:
(bound saponin or bile acid amount)
= (total saponin or bile acid amount)
-~ (free saponin or bile acid amount)
The content of the saponin or bile acid in the

complex of the present invention can be calculated in

accordance with the following equation:



- (free saponin or bile acid anmount)

bile dacid in the conplex of the present invention can be calculated in
accordance with the follow ng equation:

(content (W% of the saponln or bile acird in

pr esent
/((total

I nvention) (bounq(saponln or bile acid anmpunt)

conpl ex anount) otal extract anount)) x 100

13

t he conpl ex of the

using as an emulsifier the conplex of the present invention, an acidic

enul sified conposition

cont ai ning generally about pH 3 to 4 and havi ng

The content of the saponin or

By

excel l ent storage stability oom erature and heatjng stapility, an
di "trog Lofpbent) oftkOnts (R SaBARLnT 6F Sukhpl 801t

acidic emul sified
cal cium chl ori de

0..5 M sodi hl ori d d havi
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a

neutral enulsified.c t| avin al l.y. a 7 and excel | ent
storage stability a@ggg% te °enrhla it u % %ngghggﬁdng s‘?‘é?) ri ty, and a

neut r al enuIS|f|eq/ ggggitl alhbn g salt and havi ng excel | ent
storage stability a roon1 erature an heating stability can be

prepared. By using gggtgqmggggégttgﬁogﬁ%§gn& ifpMention as a food

By using as an emulsifier the complex of the
present invention, an acidic emulsified composition
containing generally about pE 3 to 4 and having
excellent storage stability at room temperature and
heating stability, an acidic emulsified composition
containing a salt, for example, 10 mM calcium chloride
{CaCl,) or 0.5 M sodium chloride (NaCl) and having
excellent storage stability at room temperature and
heating stability, a neutral emulsified composition
having generally about pH 7 and excellent storage
stability at room temperature and heating stability,
and a neutral emulsified composition containing a salt
and having excellent storage stability at room
temperature and heating stability can be prepared. By
using the complex of the present invention as a food
emulsifier, an- emulsified composition having not only
excellent emulsion stability but also little
deterioration in the taste of food can be prepared.

As the emulsifier of the present invention, the

complex of the present invention, preferably that



emul sifier, an emulsified conmposition having not only excellent enulsion

stabilsity but al so little deterioration in the taste of food can be
pr epar ed. As the enulsifier of the present invention, the conplex
of #he present invention, preferably that 14

after drying, may be used as it is or after added with other conponents,
such as an emulsifier, an extendef, a coloring agent, a perfunme and/or an
antiseptic, wthin an extent not inpairing the function of the

emul sifier. The enulsifier of the pr esent invention nay take any form

h I I Th fl
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di spersed in an oil as long as It contains he conpl ex t he present
i nvention. eml8ifhibyi.N- THY e&mueBuEskld edf Q:Qi@oﬁb:b's%t ' §nv@iﬁ;fﬁ'5rf ed.

The emulsified conposition of the present invention can
may take any form such as powders, granules , a paste
or an emulsion. The emulsifier according to the
present invention may be used as any one of a food
emulsifier, a pharmaceutical emulsifier, a cosmetic
emulsifier, a toiletry emulsifier and the like, with a
food emulsifier being preferred.

The emulsified composition of the present
invention includes an oil-in-water (O/W) emulsified
composition in which an o0il is dispersed in water and
a water-in-oil (W/0) emulsified composition in which
water is dispersed in an c¢il as long as it contains
the complex of the present invention. The oil-in-
water emulsified composition is preferred. The
emulsified composition of the present invention can be
used, for example, as food emulsified compositions
(e.g., mayonnaise, dressing, raw cream, potage soup,
cil-containing seasoning); pharmaceutical emulsified
compoéitions (e.g., urea cream, acne cream); cosmetic
emulsified compositions (e.g., c¢ream, milky lotion,

foundation); and toiletry emulsified compositions



used, ,for
dr essi ng,

exanple, as food enmulsified conpositions (e.g., nayonnai se,

raw cream potage soup, oil-containing seasoning);

pharmaceutical enulsified conpositions (e.g., urea cream acne creanj,;

cosnetic enulsified conpositions (e.g.,  cream mlky lotion, foundation);
and toiletry enmulsified conpositions 15
(e.g., shanpoo, rinse). Arong these, it is used preferably as a
food enul sified conposition. The content of the conplex in the

enul sified conposition of the present invention is at least 0.1 mﬁ@b
preferably 0 1 to wt % and el pr ef

process
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I nvention

asSes e conplex O
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to 5 wt%.

A process for preparing an emulsified
composition of the present invention will be described

below.

he present

The emulsified composition can be prepared byﬂ

emulsifying an aqueous phase and an oil phase through
the conventional process except that the complex of
the present invention is incorporated in the acqueous
or oil phase, followed by mixing and stirring or the
complex of the present invention is incorporated upon
mixing and stirring the aqueous and o0il phases.
Although the complex of the present invention may be
incorporated in either of the aquecus phase or oil
phase, the incorporation in the aqueous phase is
preferred. It is only necessary to incorporate the
complex of the-present invention in an amcunt so as to
be the content of the complex in the emulsified
compoeition of the present invention. For promoting
emulsification, stirring is preferably conducted

vigorously at 10 to 60°C, for example, thousands to



phase, the incorporation in the aqueous phase is preferred. It is only
necessary to incorporate the conplex of the present invention in an anount
so as to be the content of the conplex in the emulsified conposition of
the present invention. For pronoting enulsification, stirring 1is
preferably conducted vigorously g4 10 to 60[err]C, for exanple, thousands

to 16 tens of thousands rpmin a
honogeni zer or honom xer, generally at 3,000 to 25,000 rpmfor about 1 to
30 mnutes. In addition, it is preferred to carry out treatnment in a
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t he conplex of the present invention iIs dough I nprover, any
protein capiRE1ySedddvide Prehel N parthie1ed ! 8% hewever emtfieaic it i n

and
composition.

As the dough improver according to the present
invention, the complex of the present invention,
preferably dried complex, may be used as it is. It is
also possible to add to the complex of the present
invention other components such as emulsifier,
extender, coloring agent, perfume, antiseptic and the
like within an extent not damaging the function as an
emulsifier.

When the complex of the present invention is
used as a dough improver, any protein can be used as a
protein in the complex; however, wheat protein and
gelatin are preferably used.

Examples of the wheat protein include glutenin
which is a mixture of proteins belonging to glutelin,
gliadin which ~is a mixture of proteins belonging to
prolamine, and gluten which is a mixture of proteins
comprising glutenin and gliadin as main components.
Examples of the gluten which can be used include

active gluten prepared without chemical or enzymatic



gelatin are preferably used. Exanpl es of the wheat protein include
glutenin which is a mxture of proteins belonging to glutelin, gliadin
which is a mxture of proteins belonging to prolamne, and gluten which is
a mixture of proteins conprising glutenin and gliadin as nmain conponents.
Exanpl es of the gluten which can bg;used include active gluten prepared

w t hout chem cal or enzymatic 17 treat nent
for wheat protein and nodified gluten prepared by chem cal or enzymatic
treatment, such as alkali treatnment, for wheat protein can be used. The

ti | f bl d . Th t f
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present |nven |on ma ormsuch S po ers, dgranules, a paste or an

o aptiys, ORGP (IR o coont nvent o o st

preferably 0.5 to e PydFat¥n for use in the present invention
includes those obtained by hydrolyzing collagen
contained in skin, bone or tendon of animals such as
cattle and pig having a molecular weight of 5,000 to
300,000, and a jelly strength of at least 50 bilcom,
preferably 100 to 300 bloom.

The dough improver of the present invention may
be any form such as powders, granules, a paste or an
emulsion.

The dough improver of the present invention is
added to raw materials for bread in an amount of 0.1
to 20 parts by weight, preferably 0.5 to 10 parts by
weight, based on 100 parts by weight of the wheat in
the raw materials for bread.

Examples of the raw materials for bread include
principal raw materials (e.g., grain £flour, yeast,
table salt) and subsidiary raw materials (e.g.,
saccharide, dairy product, egg, oil and fat, improver,

spice) .



wei ght, based on 100 parts by weight of the wheat in the raw materials for

bread.* Exanpl es of the raw materials for bread include principa
raw materials (e.g., grain flour, yeast, table salt) and subsidiary
raw materials (e.g., saccharide, dairy product, egg, oil and fat,

| mprover, spice). 18 18 Exanpl es
of the grain flour include wheat flour, rye flour, rice flour and
cornflour. Anong these, wheat flour is preferably used. As yeast,

any yeast having a capacity of |eavening a dough by fernentation, for
exanpl e, yeast be ' to ccharomyceh. cergyi siae,; can be used.
Exanpl es of the sag%%%k?%EE f%%luggesu 5?33 ??Fosép'%ﬂﬁg osgﬁgﬁéltose,
granul at ed , ey as an I.ck | t . | es
£ I}Bﬂs £ ogﬁj ¥l ?%tol{gpro Wa% cé%k!‘&oqﬁd pu%%%

of the dairy prdduct 1ncludé ‘puré mi ered skimm ered

m |k and Eﬁ%@"é‘,s%&f:kfloug is ﬁseggﬁxgg?f& g@éﬁe_gg can be used but a

hen's egg 1s ordinarily use s of the oil and fat include

butter, margarinepsl akdasi0CONdhy0i LeaS/badly Phl, 80t tQELOLy Ol brand
short eni ng.

leavening a dough by fermentation, for example, yeast

belonging to Saccharomyces revisiae, can be used.

Examples of the saccharides include sucrose,

dextrose, fructose, maltose, granulated sugar, honey,
molasses and thick malt syrup.

Examples of the dairy product include pure
milk, powdered skim milk, pure powdered milk and
condensed milk.

As an egg, any egg can be used but a hen’s egg
is ordinarily used.

Examples of the o0il and fat include butter,
margarine, lard, coconut oil, soybean o0il, cottonseed
oil and shortening.

Examples of the improver include yeast food,
emulsifier and malt extract.

Examples of the spice include wvanilla, cinnamon,
nutmeg, ginger-and pepper.

As a dough, any dough used for preparing bread
can bé used as long as it contains the complex of the

present invention.



Exanpl es of the inprover include yeast food, enulsifier and malt extract.
Exanpl és of the spice include vanilla, cinnanon, nutneg, ginger-and

pepper. As a dough, any dough used for preparing bread can be used
as lijong as it contains the conplex of the present invention.
19 The dough of the present invention can be prepared by adding

the conplex of the present invention tldraw materials for bread in an
anount of 0.1 to 20 parts by weight, preferably 0.5 to 10 parts by
wei ght, based on 100 parts by weight of grain flour 1in the raw materi als,
addi ng food additiw | f ed and then mxing with er. As
the bread of the pr@%ntdﬁﬁggnt °&n, q’reea :f%seﬁﬁy BRI asCRRi t BSbr ead,
bun, pastry,begaded Fragch Y r re rQj ssamnt, tter_roll. sweet
roll, doughirblut‘,é bun stu?f edé}g\f?ﬂgbeﬁ%am_%génﬁ%ee%nd%%oogﬁg pﬁr%ﬁeht
prepar ed; howeuatidi ced Qahalnadebyalakigs Widld Cin oY CakA D goug
of the present invention is preferred. aonés of e process for
baking up tbeidewgieo i pakude vy Presgat ,’ Wrdekigg1y ¢PUghebn 13 dpyakr of
at | east about 180[err?C; a processgfo( ?fying a dghghq?n q§ t

by weight, based on 100 parts by weight of grain flour

in the raw materials, adding food additives if needed,
and then mixing with water.

As the bread of the present invention, bread in
any form such as white bread, bun, pastry bread,
French bread, rye bread, croissant, butter roll, sweet
roll, doughnut, bun stuffed with bean-jam, cake and
cookie can be prepared; however, bread obtained by
baking up after leavening the dough of the present
invention is preferred.

Examples of the process for baking up the dough
include a process for baking a dough in a dry air of
at least about 180°C, a process for frying a dough in
an oil of about 150 to 180°C and a process of steaming
a dough in the steam of about 100°C.

To leaven a dough, it is the common practice to
fermenting the yeast contained in the dough. It is
however possible to use in combination a process for
addin§ to a dough a leavening agent such as baking
powder or a process of forming a laminated layer by

folding a dough layer and an oil layer alternately.



an oil of about 150 to 180[err]C and a process of steam ng a dough in the

st eanrof about 100[err]C

To | eaven a dough, it is the comon

practice to fernenting the yeast contained in the dough. It is however

pogsi ble to use in conbination a process for
agent such as baking powder or a

fol ding a dough | ayer and an oil |§§gr alternately.

20

In the present invention, bread is prepared in the

adding to a dough a | eaveni ng
cess of formng a | am nated | ayer by

conventional nethod such as a sponge and dough nethod or straight nethod

except for using t
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(1) PreparrﬁédeOfoPrg%Q'allé% emée oﬁjoggﬁfgﬂ_? £919h 5 598! hofe d?%%lé

I ngredi ents
dough i nproyF egnef

Ich mainly c rise eat yeast ard yeast

dough.
Sponge
t he

erP¥ e88PEnERVENt i on and water are m xed, and then

fermented at 25 to 35[err]C for about 240 minutes. The resulting sponge,
remai ning ingredi g0t SaWRicERig®idchY will next be made of the

conventional bread preparing process, for example, a
70% sponge and dough method, a sponge and dough method
using an automatic encrusting machine, and a straight
method using frozen dough.
(1) Preparation of bread by the 70% sporige and dough
method

Sponge ingredients which mainly comprise wheat
flour, yeast and yeast food, the dough improver of the
present invention and water are mixed, and then
fermented at 25 to 35°C for about 240 minutes. The
resulting sponge, remaining ingredients which mainly
comprise wheat flour, sugar and shortening, and water
are mixed, and then fermented at 25 to 35°C for 15 to
30 minutes. The resulting dough is divided according
to the size of the desired bread and rested at 15 to
35°C for 10 to 30 minutes. The divided dough is
shaped and put into a mold. The resulting dough is
leaveﬁed at 30 to 45°C (proofing) wuntil to be a
constant height, and then baked at 180 to 220°C for 8

to 25 minutes.



conprise wheat flour, sugar and shortening, and water are m xed, and then
fermented at 25 to 35[err]C for 15 to 30 mnutes. The resulting dough is
di vided according to the size of the desired bread and rested at 15 to

35{err]C for 10 to 30 m nutes. The divided dough is shaped and put into

a nol d. The resulting dough is |leavened at 30 to 45[err]C
(proofing) wuntil to be a constant height, and then baked at 180 to
220[err]C for 8 to 25 mnutes. 21 21 (2)

Preparati on of bread by the sponge and dough nethod using the automatic

ti ts which I ' wheat
Flour . yestd) SRECRREBE LA T8 NSERRGN Pior 08 PATRS pFBEunEasient | on
and wat er %@h%xggﬁ,&n({ﬂehe%tégggﬁg} d axtx.}% %‘%(gi%g%gr.r C for 100 to 150

m nut es. resultrng sponge I ch mainly
conprise wheat fl g e qgg1M@§er XefaANd then
fermented at 25 t%wfﬁgz#r%g? %3‘ e Q%S’% m nu Iree%ltl ng dough S
di vi ded byg gg NPt O9s FRERIRE 0

di vi ded doug esfed at T a? 35 err]éﬁ?E q%g£¥n1ﬁﬁté§ en t he

dough is %@@@ln 8ndipYeritildh 2 afll dwatkle rsﬁaltm&&éipughaha Iaﬂz\a{led at
30 to 45[err]C (proofing) until to be a constant hei ght and t hen

fermented at 25 to 35°C for 100 to 150 minutes. The
resulting sponge, remaining ingredients which mainly
comprise wheat flour, sugar and shortening, and water
are mixed, and then fermented at 25 to 35°C for 40 to
120 minutes. The resulting dough is divided by using
an encrusting machine (e.g., Rheon Type-207). The
divided dough is rested at 15 at 35°C for 10 to 30
minutes. Then the dough is shaped and put into a
mold. The resulting dough is leavened at 30 to 45°C
(proofing) until to be a constant height, and then
baked at 180 to 220°C for 8 to 25 minutes.
(3) Preparation of bread by the straight method using
frozen dough

Dough ingredients which mainly comprise wheat
flour, yeast and yeast food, the dough improver of the
present invention and water are mixed, and then
fermented at 25 to 35°C for 30 to 120 minutes. The
resul.ting dough is divided according to the size of
the desired bread and then frozen at -20 to -40°C.

After the completion of the storage under freezing,



baked at 180 to 220[err]C for 8 to 25 mnutes. (3) Preparation of bread by
the striai ght nmethod using frozen dough Dough i ngredi ents which

mai nly conprise wheat flour, yeast and yeast food, the dough inprover of
the * present invention and water are m xed, and then fernmented at 25 to
35[err]C for 30 to 120 mnutes. The resulting dough is divided according
to the size of the desired bread and then frozen at -20 to -40[err]C
After the conpletion of the storage under freezing,

22 the frozen dough is thawed at 25 to 35[err]C The

resulting d h i.s | eaven 30 to 45 err] C (proofing) yntil to be a
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Exanpl es, conparative 9 est®
bel ow, hOWBﬂQb°CtPSrp@e%%“25'ﬁWﬁGE%Qn is not limted thereto.
Exanple 1 5% aqueous sol ufion of casein sodium (hereinafter

referred to as "casphd NradsehtCPRb8nMion provides an emulsifier
useful for preparing an emulsified composition having
excellent emulsion stability and a dough improver
useful for preparing bread having excellent quality.
Examples, comparative examples and test
examples will be described below; however, the presen£
invention is not limited thereto.
Example 1
A 9.5% aqueous solution of casein sodium
(hereinafter referred to as '"casein Na") ("Casein M",
trade name; produced by Kyowa Hakko Kogyo Co., Ltd.)
and a 0.5% aqueous solution of bile powder (produced
by BIOCON JAPAN) were prepared, respectively. Those
aqueous solutions, each 500 ml, were mixed. The
resulting mixture was adjusted to pE 7, and then
stirred at 25°C and 8000 rpm for 10 minutes in a TK
homomixer (produced by Tokushu Rikaki). After the
completion of stirring, the reaction mixture was
dialyéed using a cellulose tube in running water.

After dialysis, the content in the cellulose tube was



trade nane produced by Kyoma Hakko Kogyo Co., Ltd.) and a 0.5% aqueous
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conducted agai n. extract'ed Iltrates were conbined and
concentra@m@Lfgmioﬁgg?cggﬂwagﬁure. The residue was thereafter dried at
60 to 70[err]C until

To 500 mg of the complex of casein Na with bile
powder, 50 ml of chloroform was added, and then
extracted for 20 minutes while stirring at ordinary
temperature. The extract was filtered through a Toyo
Filter Paper No. 50 in vacuo. To the residue, 50 ml
of chloroform was added, and the same operation was
conducted again. Two extracted filtrates were
combined and concentrated under reduced pressure. The
residue was thereafter dried at 60 to 70°C until it
decreased to a constant weight. The dried substance
was weighed, which was designated as a total extract
amount. A certain amount of the extract filtrate was
sampled and the casein Na amount thereof was
calculated by the Lowry method. The value obtained by
subtracting the casein Na amount from the total
extract amount  was designated as a free bile powder
amount.

. The total bile powder amount was measured in
the same manner as the measuring method of the free

bile powder amount except that a 2:1 (by volume)



decreased to a constant wei ght . The dried substance was wei ghed, which
was designhated as a total extract anount. A certain anount of the extract
filtrate was sanpled and the casein Na anount thereof was cal cul ated by
the Lowy nethod. The val ue obtained by subtracting the casein Na anount
fromthe total extract amount- was designated as a free bile powder

anount . The total bile powder anpbunt was neasured in the sane
manner as the neasuring nethod of th&free bile powder anobunt except that
a 2:1 (by vol une) 24 chl or of or m net hanol

vent., i nst ad of chl oroform e bound
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above- desgp%% Ig&lon fornula for the bound anbunt of a bile acid,
and the c¢on en? fe+5R% pzdmv\der in the conplex was calculated in

accordance w th t&ﬁ (ﬁ@b&e dd%%’oﬁabﬁﬂéﬂﬁgggégrwﬁéi%QicUT%éé@te”t of

a saponin or bileaciaint the content of
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Exanpl e ex of separated soybean protein wt
formula for the bound amount of a bile acid, and the

content of the bile powder in the complex was
calculated in accordance with the above-described
calculation formula for the content of a saponin or
bile acid in the complex.

As a result, the content of the bile powder in
the complex of casein Na with bile powder was 5%.

Example 2

A complex of separated soybean protein with
Quillaja saponin was prepared in the same manner as in
Example 1 except that a 9.5% agqueocus solution of
separated soybean protein ("Promic P", trade name;
produced by Kyowa Hakko Rogyo Co., Ltd.) and a 0.5%
aqueous solution of Quillaja saponin were used instead
of the 9.5% aqueous solution of casein Na and the 0.5%
aqueous solution of bile powder, respectively.

The content of the Quillaja saponin in the
complex of separated soybean protein with Quillaja
saponin was calculated in the same manner as in
Example 1 except that acetone was used instead of

chloroform. The content was found to be 5%.



Cplllaja saponi n was prepared in the same manner as in Exanple 1 except
that a 9.5% aqueous sol ution of separated soybean protein ("Promc P",
trade nane; produced by Kyowa Hakko Kogyo Co., Ltd.) and a 0.5% aqueous
solution of Quillaja saponin were used i'rnstead of the 9.5% aqueous
solution of casein Na and the 0.5% ,aqueous solution of bile powder,
respectively. The content o% the Quillaja saponin in the conplex
of separated soybean protein with Quillaja saponin was calculated in the
same manner as in Exanple 1 except that acetone was used instead of
chloroform The content was found o be15O

25 Exanpl e-Fmp-Le The conpl ex of al bunen protein
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0.5% aqueous solution of Quillaja saponin were used
instead of the 9.5% aqueous solution of casein Na and
the 0.5% aqueous solution of bile powder,
respectively.

The content of the Quillaja saponin in the
complex of albumen protein with Quillaja saponin was
calculated in the same manner as in Example 1 except
that acetone was used instead of chloroform. The
content was found to be 5%.

Example 4

A complex of whey protein with Quillaja saponin
was prepared in the same manner as in Example 1 except
that a 9.5% agqueocus solution of whey protein
("Lacprodan 80", trade name; produced by Denmark
Protein Inc.) and a 0.5% aqueous solution of Quillaja
saponin were used instead of the 95.5% aqueous solution
of casein Na and the 0.5% aqueous solution of bile
powdef, respectively.

The content of the Quillaja saponin in the

complex of whey protein with Quillaja saponin was



that acetone was used I nstead of chl oroform The content was found to
be 5% Exanpl e 4 A conpl ex of whey protein
with Quillaja saponin was prepared in the same nanner as in Exanple 1
except that a 9.5% aqueous solution of whey protein ("Lacprodan
80" , trade nane; produced by Denmark Protein Inc.) and a 0.5% aqueous
solution of Quillaja saponin we?@ used instead of the 9.5% aqueous
solution of casein Na and the 0.5% aqueous solution of bile powder,
respectively. The content of the Qulllaja saponin in the corrpl ex of
whey protein with Quillaja saponin was
cal cul at eFakreketednemabher $aMe NIRRT a3 it chrampds Jac@t‘iﬂﬁ?%s used
i nst ead of chl oroform The content was found to

5%
Exanpl e 5 that a9eEQRp e%28f %%9 prBEErA PR cﬁt}rbl EOEITR was Thepar ed
in the sane nner as i xcept that a 8% aqueous sol ution of
whey pr ot &P ERR-a¥25 M@"%ﬁlg i*on sodium cholate (which will
herei nafter be abbrevi ated as "C@I C ail d Na") were used instead of the

9. 5% aqueous sol ution of casein h& 0.5% aqueous solution of bile

powder, A complex of whey protein with cholic acid was

prepared in the same manner as in Example 1 except
that a 8% aqueous solution of whey protein and a 2%
aqueous solution of sodium cholate (which will
hereinafter be abbreviated as "cholic acid Na") were
used insfead of the 9.5% aqueous solution of casein Na
and the 0.5% aqueous solution of bile powder,
respectively.

The content of the cholic acid Na in the
complex of whey protein with cholic acid Na was
calculated in the same manner as in Example 1. The
content was found to be 11%.

Example 6

A complex of gelatin with bile powder was
prepared in the same manner as in Example 1 except
that cold-water-soluble gelatin ("Cold-water-soluble
gelatin HRK-30", trade name; produced by Kyowa Hakko
Rogyo Co., Ltd.) was used instead of the 9.5% adqueous
solution of casein Na,

The content of the bile powder in the complex

of gelatin with bile powder was calculated in the same



respectively. The content of the cholic acid Na in the conplex of
whey protein with cholic acid Na was calculated in the same manner as in
Exanple 1. The content was found to be 11% Exanpl e
6 A conplex of gelatin with bile powder was prepared in the sane
manner as in Exanple 1 except that 2dol d-water-soluble gelatin .
("Col d-wat er-soluble gelatin HK-30", trade nane; produced by Kyowa Hakko
Kogyo Co., Ltd.) was used instead of the 9.5% aqueous solution of casein
Na. The content of the bile powder in the conplex of gelatin with
bil e powder_was _cal cul at I n {he_sane 27
manner as TRA"BRIm5tE iB %’%?é"% Rt &nt  WaLSf GARESRLE pEassefound to be

Exanple 7 A conpl ex of plasnma protein with bile powder was
prepared inh the sane manner as in Exanple 1 except that plasma protein
("Aspro A", trade nane; produced EQX::@.’L Ve, Hakko Kogyo Co., Ltd.) was used
I nstead of the 9.5% aqueous sol utTon casei n Na. The content of

the bile powder in the,camexs a5 ALASMELPLOLER" WL LR R fe PRUIREcaS

calculated in
was prepared in the same manner as in Example 1 except

that plasma protein ("Aspro GL", trade name; produced
by Kyowa Hakko Kogyoc Co., Ltd.) was used instead of
the 9.5% aqueous solution of casein Na.

The content of the bile powder in the complex
of plasma protein with bile powder was calculated in
the same manner as in Example 1. The content was
found to be 5%.

Example 8

A complex gelatin with Quillaja saponin was
prepared in the same manner as in Example 1 except
that a 9.5% aqueous soclution of cold-water-soluble
gelatin and a 0.5% aqueous solution of Quillaja
saponin were used instead of the 9.5% agqueous solution
of casein Na and the 0.5% aqueous solution of bile
powder, respectively.

The content of the Quillaja saponin in the
complex gelatin with Quillaja saponin was calculated
in thé same manner as in Example 1 except that acetone
was used instead of chloroform. The content was found

to be 5%.



the sane manner as in Exanple 1. The content was found to be 5%
Exanpl’e 8 A conplex gelatin with Quillaja saponin was prepared in
the sane manner as in Exanple 1 except that a 9.5% aqueous sol ution of
cold-water-soluble gelatin and a 0.5% agueous solution of Quillaja
saponin were used instead of the 9.3 aqueous solution of casein Na and
the 0.5% aqueous solution of bile powder, respectively. The
content of the Quillaja saponin in the conplex gelatin with Quillaja
saponin was calculated in the same manner as in Exanple 1 except that
acetone was used instead of chlorﬂkgmgléﬂgecontent was found to be 5%
28 A conpl ex of casein Na with
cholic acid Na wagp poaBRES df &Qs&awm&mg. , EhdTLEXGRRLE M CYEEP!

0

that a 5% aqueous solutTon of casern Na and aqueous sol ution of

chol i c aci g-darete yachhosRate Haddir 9a1% AUBKARBALIt iOebepgsel N Na

and a 0.5% aqueous solution of bile powder, respectively.

Klgntent of thle cholgg Hdweddsi NsdletiednPbex hsednei NaNaawkt hachs%l c acid
was

agqueous solution of cholic acid Na were used instead
of the 9.5% aqueous solution of casein Na and a 0.5%
aqueous solution of bile powder, respectively.

The content of the cholic acid Na in the
complex of casein Na with cholic acid Na was
calculated in the same manner as in Example 1. The
content was found to be 19%.

Example 10

A 9.5% aqueous solution of gluten ("Regular
Gluten A", trade name; produced by Kyowa Hakko KRogyo
Co., Ltd.) and a 0.5% aqueous solution of Quillaja
saponin were  prepared separately. Those two

{ solutionsg, each 500 ml, were mixed. The resulting
mixture was adjusted to pH 3, and then stirred at 25°C
and 8,000 rpm for 10 minutes in a TK homomixer. After
the completion of stirring, the reaction mixture was
adjusted to pE 7 and centrifuged at 3,000 x g and 5°C
for 10 minutes. The precipitate thus obtained was
lyophilized to prepare a complex of gluten with

Quillaja saponin.



calculated in the same manner as in Exanple 1. The content was found to
be 19% Exanpl e 10 A 9. 5% aqueous sol ution of
gluten ("Regular Guten A", trade nane; produced by Kyowa Hakko Kogyo

Co.., Ltd.) and a 0.5% aqueous solution of- Quillaja saponin were prepared
separately. Those two solutions, each 500 ml, were m xed. The
resulting mxture was adjusted to pHg, and then stirred at 25[err]C and
8,000 rpmfor 10 mnutes in a TK honom xer. After the conpletion of
stirring, the reaction m xture was adjusted to pH 7 and centrifuged at
3,000 x g and 5[err£C for 10 m nutes, The precipitate thus obtained was
| yophi | i zed to prepafe GoB&RHtex ot Hh@ eRUAXIRIZUIFIRPRIBapdRi nthe

20 i1 SRS A S S AL T SAo R L8 e, ol exa0l g vt en
P Ea L TR o S R I (O W A
D ke A PAREAALD A PR PR A ToBHRH i oEBERl (P
to be 5%.
Example 11
A complex of gluten with bile powder was
prepared in the same manner as in Example 10 except
that a 0.5% aqueous solution of bile powder was used
instead of the 0.5% aqueocus solution of Quillaja
saponin.
The content of the bile powder in the complex
of gluten with bile powder was calculated in the same
manner as in Example 1. The content was found to be
5%.
Example 12
A complex of gliadin with yucca saponin was
prepared in the same manner as in Example 10 except
that a 9.5% aqueous solution of gliadin ("Glia A",
trade name; produced by Asama Kasei) and a 0.5%
agqueous solution of yucca saponin were used instead of
the 9.5% aqueous solution of gluten and the 0.5%
aqueoﬁs solution of Quillaja saponin, respectively.
The content of the yucca saponin in the complex

of gliadin with yucca saponin was calculated in the



i nstead of the 0.5% aqueous solution of Quillaja saponin. The
content of the bile powder in the conplex of gluten with bile powder was
calculated in the same nmanner as in Exanple 1. The content was found to

be+ 5% . Exanpl e 12 A complex of gliadin with
yucca saponin was prepared in the sgge nmanner as in Exanple 10 except
that a 9.5% aqueous solution of gliadin ("Aia A", trade nane; produced by

Asama Kasei) and a 0.5% aqueous sol ution of yucca saponin were used
instead of the 9.5% aqueous solution of gluten and the 0.5% aqueous

sol ution of illaja saponin spectively cont nt of the yucca
saponi n i n°the co%f‘gf 3t & agfﬁmﬁ&'ﬁ gu@&%f:%%ﬁ)oﬁl-[’r?%vaéc@ °(ﬂﬁ at’8d in the
30 same,, 'y xcept that acet.one wa iLngt ead of
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Exanpl e 13he 5%. A conplex of glutenin W|th bil e powder was prepared in

the same manner as in Exanple 10 except that a 9.5% aqueous sol ution of
glutenin ("Asana @ utenin” trad%,ggﬂﬁleprlgduced by Asama Kasei) and a

A éomplex of glutenin with bile powder was
prepared in the same manner as in Example 10 except
that a 9.5% aqueous solution of glutenin ("Asama
Glutenin", trade name; produced by Asama Kasei) and a
0.5% aqueous solution of bile powder were used instead
of the 9.5% aqueous solution of gluten and the 0.5%
aqueous solution of Quillaja saponin, respectively.

The content of the bile powder in the complex
of glutenin with bile powder was calculated in the
same manner as in Example 1. The content was found to
be 5%.

Example 14
A mayonnaise-like seasoning is prepared by

using the following composition and preparation

process.
(Composition)
Salad oil - 75%
Sucrose 1%
Vinegar 10%
Table salt 1.4%

Western mustard 0.4%



0. 5% aqueous solution of bile powler were used instead of the 9.5% aqueous
solutton of gluten and the 0.5% aqueous solution of Quillaja saponin,

respectively. The content of the bile powder in the conplex of
glutenin with bile powder was calculated-in the sanme manner as in Exanple
1. The content was found to be 5% Exanpl e 14

A mayonnai se-li ke seasoning is preparéﬂ by using the follow ng
conposition and preparation process. (Conposition) Sal ad oi

75% Sucr ose 1% Vi negar

10% Tabl e Eal t 1.4% V‘%st ern nustard
0. 4% eppexr 31 Pepper

(7)%1% Ooﬁgfjle;g%gl‘g{“ggﬁé’%%% Hd%\ﬂ h 5% 1%QJI 9 ﬁ]gp% saponin

(Preparation %OEST%/S Sucrose, vinegar, table salt, \;ﬁstern
nmustard, pepper G water and a conpl ex of al bunen prote|

Complex of albumen protein with
Quillaja saponin

(Preparation process)

Sucrose, vinegar, table salt, western mustard,
repper, MSG, water and a complex of albumen protein
with Quillaja saponin are mixed, and then a salad oil
is added slowly while mixing and stirring to prepare a
mayonnaise~like seasoning.

Example 15

A coffee whitener is prepared in accordance
with the following composition and preparation
process.

(Composition)
Oil phase:

Rape seed hardened oil 25%
Aqueous phase:

Sucrose fatty acid ester (ELB 16) 1%
Skim milk powder 2.5%
Complex of casein Na with bile powder 2.5%

Water €9%



mnth Quill'aja saponin are mxed, and then a salad oil is added slowy
while*m xing and stirring to prepare a mayonnai se-I|ike seasoni ng.

Exanpl e 15 A coffee whitener is prepared in accordance wth the
fokl owi ng conposition and preparation process. (Conmposition) Gl
phase: Rape seed hardened oil 25% Aqueous phase:
Sucrose fatty acid ester (HLB 16) 32 1% Skimm | k powder

2.5% Conmpl ex of casein Na with bile powder 2.5% Wat er

69% 32 (Preparation process) The
oi | phase us_ phase re ared according to the above conposition
are m xed, Fgﬂ%h é?FﬁF enul sification, high-pressure honpgeni z-
ation and sterlll ﬂ%mtre tnenh aLe caQiled Qut in a conventlonal oJqanner
to prepare a coffe aqueous  PRISR,| PHFPAT An
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conposition and
preliminary emulsification, high-pressure homogeniz-

ation and sterilizing treatment are carried out in a
conventional manner to prepare a coffee whitener.
Example 16
An oil-containing seasoning is prepared in

accordance with the following composition and
preparation process.
(Composition)
Oil phase:

Chicken oil 20%

Aqueous phase:

Meat extract 20%
Table salt ‘ 5%
Water 50%

Complex of gelatin with Quillaja saponin 5%
(Preparation process)

The o¢il phase and aqueous phase prepared
according to the above composition are mixed, and then
preliminary emulsification, high-pressure
homogénization and sterilizing treatment are carried
out in a conventional manner to prepare an oil-

containing seasoning.



preparation process. (Conposition) Ol phase: Chi cken ol

20% *Aqueous phase: Meat extract 20%
Tabl e salt 5% Wat er

509 Conpl ex of gelatin with Quillaja saponin 5% (Preparation

pr ocess) The oil phase3szand aqueous phase prepared according
to the above conposition are m xed, and then prelimnary

enul sification, hi gh- pressure honogeni zati on and sterilizing

treatnment are carried out in a conventional manner to prepare an oil -
cont ai ni ng seasoni ng.

Exanpl e 17 Ingredients: (Spongeﬁxamp+%rﬁ7mheat flour . 70
Yonst TooqndebaientlSL o L eight (Doughy . Hard wheat
fl our (SPOnge)BO parts by wei ght
Hard wheat flour 70 parts by weight
Yeast 2 parts by weight
Yeast food 0.1 part by weight
(Dough)
Hard wheat flour 30 parts by weight
Sugar 5 parts by weight
Table salt 2 parts by weight
Skim milk powder 2 parts by weight
Shortening 5 parts by weight
Process:
(Sponge)

Mixing (3 min. at low velocity, 1 min. at moderate
high velocity)

Kneading temperature (24°C)

Fermentation (240 minutes at 28°C)

(Dough)

Mixing (3 min. at low velocity, 2 min. at moderate
low velocity, 2 min. at low velocity, 3 min. at
moderate low velocity and 3 min. at moderate

' high velocity)

Rneading temperature (28°C)



' Sugar 5 parts by wei ght Tabl e salt

2 parts by weight Skim m | k powder 2 parts by weight
Short eni ng 5 parts by weight Process: (Sponge)
Mxing (3 mn. at low velocity, 1 mn. at noderate hi gh vel ocity)
Kneadi ng tenperature (240 Feyjrentation (240 mnutes at 28[err] Q)

( Dough) Mxing (3 mn. at low velocity, 2 mn. at nobderate | ow
velocity, 2 mn. at low velocity, 3 mn. at noderate | ow vel ocity
and 3 min. at noderate hi gh vel ocity) Kneadi ng tenperature
(28[err]C) . . 34  Primary fermentation
(20 i nut es PrWaryr gorfermepiabdrr: uref20 manwtbes (458Fg) roomBench
time (20 m nutes at room.t enperature) Shapi ng Proofing (at 38[err]C
and 85% RH, 1E¥REFBYYThoul der) Baking (25 nin. at 220[err] Q)

To the above- f@féﬁ_gﬁd (54%19;) I ngredient, 2

Bench time (20 minutes at room temperature)

Shaping

Proofing (at 38°C and 85% RH, 1.5 cm over shoulder)
Baking (25 min. at 220°C)

To the above-described sponge ingredient, 2
parts by weight of the complex of gluten with bile
powder obtained in Example 11 and 44 parts by weight
of water were added, and then the fermentation was
carried out in accordance with the above process. The
fermented mixture was mixed with the above-described
ingredients for final mixing. After adding 25 parts
by weight of water, the resulting mixture was
subjected to final mixing and baking in accordance
with the above process to prepare a white bread.

Example 18

A white bread was prepared in the same manner
as in Example 17 except that 2 parts by weight of the
complex of gluten with Quillaja saponin obtained in
Example 10 were used instead of 2 parts by weight of

the cémplex of gluten with bile powder.



parts by weight of the conplex of gluten with bile powder obtained in
Exanpte 11 and 44 parts by weight of water were added, and then the
fermentation was carried out in accordance with the above process. The
fermented m xture was m xed with the above-described ingredients for final
m xing. After adding 25 parts by weight of water, the resulting m xture
was subjected to final m xing and bakisng in accordance wth the above
process to prepare a white bread. Exanpl e 18 A
white bread was prepared in the same manner as in Exanple 17 except that 2
parts by weight of the conplex of_gluten with Quillaja saponin obtained in
Exanpl € 10 were used instead of 2 BXRP®L® dRight of the conplex of gl uten

with bile powder. . . 3
Exampl ¢ 19 A\ wiite Bread (RS pRERRaRed it ERe S ARENBARTET | |

Exampl e 17 _except .t hat .2 ts. b ight of the, c | ex .gl.iadi Lt h yucca
saponi n obf& ne Fﬁag&ﬁpfﬁ'; ?Lﬁcégg %é%‘a %n fdgg? 2"5’&%3'9: b?g\/\ghfnt of
the conpl u Lt.h_hil.e r. . . . |l e 20
A white br g’)aéclz'f&f\/\]/Z’f%L péggg%h |'}r%tjflhelp§§grr§ Faner a%bFﬁlE?éirrp g Ef’f%%cq%pt t hat
2 parts byjvei glteOf y5B® instead of 2 parts by weight of the

complex of gluten with bile powder.
Example 20
2 white bread was prepared in the same manner
as in Example 17 except that 2 parts by weight of the
complex of glutenin with bile powder obtained in
Example 13 were used instead of 2 parts by weight of
the complex of gluten with bile powder.
Comparative Example 1
A white bread was prepared in the same manner
as in Example 17 except that 2 parts by weight of
gluten were used instead of 2 parts by weight of the
complex of gluten with bile powder.
Comparative Example 2
A white bread was prepared in the same manner
as in Example 17 except that a simple mixture of 1.9
parts by weight of gluten and 0.1 part by weight of
bile powder was used instead of 2 parts by weight of

the complex of gluten with bile powder.



e

conplex of glutenin with bile powler obtained in Exanple 13 were used

i nstéad of 2 parts by weight of the conplex of gluten with bile powder.
Conpar ative Exanple 1 A white bread was prepared in the same nanner
as in Exanple 17 except that 2 parts by weight of gluten were used instead
of 2 parts by weight of the conplexéﬁ% gluten with bile powder. .
Conparative Exanple 2 A whi t read was prepared in the sane nmanner
as in Exanple 17 except that a sinple mxture of 1.9 parts by wei ght of
gluten and 0.1 part by weight of bile powder was used instead of 2 parts
by wei ght of the conplex of gluten with bile powder.

36 . Conpar% ‘Pla.%rE%&Fﬁﬁ frpmple A white bread was
el gnt of water vbr EPGEE) RRERdada BERRAEED TROIHIR DRREndERBRR ex o
gl uten v {5a0 1 BOUIGh 8" FoBLLE Mol B R0 Bl wosghe o
S o SRSk RSP MR B Bl Vo
complex of gluten with bile powder and 44 parts by
weight of water.
Comparative Example 4
A white bread was prepared in the same manner
as in Example 17 except that 2 parts by weight of
gliadin were used instead of 2 parts By weight of the
complex of gluten with bile powder.
Comparative Example 5
A white bread was prepared in the same manner
as in Example 17 except that 2 parts by weight of

glutenin were used instead of 2 parts by weight of the

complex of gluten with bile powder.

Example 21
Ingredients:
(Sponge)
Hard wheat flour 70 parts by weight
Yeast - 3.5 parts by weight
Yeast food 0.2 part by weight
Wﬁole egg 7 parts by weight

Glucose 5 parts by weight



hcorrpl ex of gluten with bile powder. Conpar ati ve Exanple 5
A white bread was prepared in the sane nmanner as in Exanple 17 except that
2 parts by weight of glutenin were used instead of 2 parts by wei ght of

the conplex of gluten with bile powder. - Exanpl e 21
| ngredi ents: (Sponge) Hard wheat fl our 70 parts by wei ght
Yeast 3.5 pajts by wei ght Yeast food
0.2 part by weight Whol e egg 7 parts by wei ght
d ucose 5 parts by wei ght
37 (Dougﬂg : Hard wheat fl our 30 parts by weight
G anul at e ) 20 parts by wei ght Tabl e salt
0.8 part by I ght Skim m | k powder arts wei ght
Shor t eni ng "Ea2d wheat kéﬂurB parts by wei‘%?nParts’vé’tygr""elgkt’)¥
11 parts by ' ead aring process:,n( e Lng (3 mn
at IOM/veIoc?@%?g%%%%%éZE&%%gerate 20 SQS@% Ly weﬁéﬁk
Table salt 0.8 part by weight
Skim milk powder 2 parts by weight
Shortening 8 parts by weight
Water 11 parts by weight

Bread preparing process:
(Sponge)

Mixing (3 min. at low velocity, 1 min. at moderate
high velocity)

Kneading temperature (26°C)

Fermentation (150 min at 28°C)

(Dough)

Mixing (3 min. at low velocity, 2 min. at moderate
low velocity, 2 min. at low velocity, 3 min. at
moderate low velocity, 3 min. at moderate high
velocity)

Kneading temperature (28°C)

Primary fermentation (60 min. at room temperature)

Punching (90 sec.)

Filling of strained bean jam (150 parts by weight)

-[treated by an automatic encrusting machine
("Rheon 207 type", trade name; produced by Rheon

Automatic Machinery) ]



hi gh velocity) Kneadi ng tenperature (26[err]C Fernmentation (150

mn & 28[err]C) (Dough) Mxing (3 mn. at low velocity, 2 mn. at
noder at e | ow velocity, 2 mn. at lowvelocity, 3 mn. at

nederate | ow velocity, 3 mn. at noderate high vel oci ty)

Kneadi ng tenperature (28[err]C Primary fernentation (60 mn. at room
t enper at ur e) Punchi ng (90 sec.3§ Filling of strained bean jam (150
parts by wei ght) [treated by an automatic encrusting machine
("Rheon 207 type", trade nane; produced by Rheon Aut omati c

Machi nery) ] .. 38 Di vision (50 g)

Proofing (50 RER+S3C%8f9 ¥t and 850%H) Baking (8 min. at 200[err] Q)

of gl ut on vt REBPEEThobelbr e aPtedd 1 EARpPa i) ang 35 par s by vei ght

of uet e e BANSHAYS U (BE BRTR Ly on L Sarr ed ot i aceor dance

above-described g5 the above-described sponge ingredient, 2
parts by weight of the complex of gluten with bile
powder obtained in Example 11 and 35 parts by weight
of water are added and then the fermentation is
carried out in accordance with the above process. The
fermented material is mixed with the above-described
ingredient for final mixing, and then 11 parts' by
weight of water are added. Following the above
process, steps from final mixing to baking are carried
out to prepare a bun.

Example 22
A bun was prepared in the same manner as in
Example 21 except that treatment by the automatic
encrusting machine without £filling strained bean Jjam
and subsequent  bench time (20 min. at room
temperature), shaping and dividing were conducted
instead of filling strained beam jam in portions by an
automatic encrusting machine and subsequent dividing.
Example 23
A bun was prepared in the same manner as in

Example 22 except that 2 parts by weight of the

complex of gluten with Quillaja saponin obtained in



ingredient for final mxing, and then 11 parts by weight of water are

added.’ Follow ng the above process, steps fromfinal mxing to baking
are carried out to prepare a bun. Exanpl e 22

A bun was prepared in the same manner as-in Exanple 21 except that
treatnment by the automatic encrgsting machine without filling strained
bean jam and subsequent bench tinme (20 mn. at room )
tenperature), shaping and dividing were conducted instead of filling

strained beamjamin portions by an automatic encrusting nmachi ne and
subsequent,, di vi

p][ epﬁr ed i '1‘%9%2%90 nanher luassecf nlnﬁﬁﬁ"& e°‘1252<2g%:a§f)€$t R¥t ‘iebaAP?gw\Sml ght
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39 Ex re use par y wei ght of the conpl ex of
gluten with bile powder. : I ve Exanple 6 A
bun was prepared in the samgﬂﬁﬁﬁﬁﬁtégei%x anpﬁ% 22 except that 2 parts
by weight of gluten ¥as Wsed dsl£A830fi 2 PRE! SsbMeehPhhe®f b€ sgpnpl ex
of gluten with bﬁe powder Pty * Oorr%argtive E?arrp%e 7l

Example 22 except that 2 parts by weight of gluten was
used instead of 2 parts by weight of the complex of
gluten with bile powdex
Comparative Example 7
A bun was prepared in the same manner as in
Example 22 except that 33 parts by weight of water
were used instead of 2 parts by weight of the complex

of gluten with bile powder and 35 parts by weight of

water.
Example 24

Ingredients:
Hard white flour 100 parts by weight
Yeast 7 parts by weight
Yeast food 0.15 part by weight
Granulated sugar 25 parts by weight
Table salt 0.8 part by weight
Skim milk powder 3 parts by weight
Shortening 6 parts by weight

Whéle egg 10 parts by weight



A bun was prepared in the sane manner as in Exanple 22 except that 33
parts® by weight of water were used instead of 2 parts by weight of the
conplex of gluten with bile powder and 35 parts by weight of water.

Exanpl e 24 Ingredients: Hard white {1l our 100 parts by

wei ght Yeast 7 parts by wei ght Yeast food
0.15 part by wei ght G anul at edosugar - 25 parts by weight
Tabl e salt 0.8 part by weight Skimm | k powder

3 parts by weight Short eni ng 6 parts by wei ght
Whol e egg 10 parts by wei ght

40 Proc@ﬁ?cess'hﬂxing (3 nin at lowvelocity, 2 nmin. at noderate
| ow vel ocity,

vel ocity, rﬁthxj‘ﬁg n@%ﬂe‘?’g‘\évevﬁ! Sﬁj‘;‘y’vglgﬁgltgdl {{)min. P?rﬁe;%ghgrl 3:ﬁper ature
(ifafo” | mimocdsaening G mp, st ey gl oo
moderate low velocity, 5 min. at moderate high
velocity)
Kneading temperature (24°C)
Primary leavening (30 min. at room temperature)
Division (50 g)
Bench time (20 min. at room temperature)
Shaping
Freezing {one month at -20°C)
Thawing (40 min. at 30°C and 65%RH)
Proofing (50 min. at 38°C and 85%RH)
Baking (8 min. at 200°C)

To the above-described ingredients, 2 parts by
weight of the complex of gluten with bile powder
obtained in Example 11, and 46 parts by weight of
water were added, and a bun was prepared in accordance
with the above-described process.

Example 25

A bun was prepared in the same manner as in
Example 24 except that 2 parts by weight of the
compléx of gluten with Quillaja saponin obtained in

Example 10 were used instead of 2 parts by weight of

the complex of gluten with bile powder.



Shapi ng Freezing (one nonth at -20[err]C Thawi ng (40 mn. at
30[eri] C and 65%RH) Proofing (50 mn. at 38[err]C and 85%RH) Baki ng
(8 mn. at 200[err] O To the above-described ingredients, 2 parts
by~ wei ght of the conplex of gluten with-bile powder obtained in Exanple
11, and 46 parts by weight of water were added, and a bun was prepared in
accordance wth the above-describ, process. Exanpl e
25 A bun was prepared in the sane manner as in Exanple 24 except
that 2 parts by weight of the conplex of gluten with Quillaja saponin
obtained in Exanple 10 were used instead of 2 parts by weight of the
conpl ex of gluten with bile powdefxample 26 41

Exanpl e 26 was pregared in, the sane nanner _as in_ _Exanple 24

b
except that 2 par &Aﬁyy\rfl\evaﬁt RFSPALS: ohB| 8% SGHS: PARRSTh 88i 113 a
[ ' [ Ex | e .8 di d, of 2 b I,ght of
the_compl RBREIPLT 24 WA T e Hiter2 PATEE Ry RATHE BE TR ©
Exanpl e 8 complex %@uae\ﬂ%ﬂ{ e%ft%d Qﬂiﬂ%j%a@aﬁgﬂﬂ?xr &Bthlilned in

Example 8 were used instead of 2 parts by weight of

the complex of gluten with bile powder.
Comparative Example 8
A bun was prepared in the same manner as in
Example 24 except that 2 parts by weight of gluten
were used instead of 2 parts by weight of the'éomplex
of gluten with bile powder.
Comparative Example 9
A bun was prepared in the same manner as in
Example 24 except that 2 parts by weight of a cold
water-soluble gelatin instead of 2 parts by weight of
the complex of gluten with bile powder.
Comparative Example 10
A bun was prepared in the same manner as in
Example 24 except that 44 parts by weight of water
were used instead of 2 parts by weight of the complex
of gluten with bile powder and 46 parts by weight of
water.
| Test Example 1
An acidic aqueous solution (pH 3) containing 2

to 20 g/L of the complex of casein Na with bile powder



Exanpl e 24 except that 2 parts by weight of gluten were used instead of 2
parts by weight of the conplex of gluten with bile powder.
Conpar ati ve Exanple 9 A bun was prepared in the sane manner as in
Exarpl e 24 except that 2 parts by weight -of a cold water-soluble gelatin
instead of 2 parts by weight of the conplex of gluten with bile powder.
Conpar ati ve Exanple 10 A bth was prepared in the same manner as in
Exanpl e 24 except that 44 parts by weight of water were used instead of 2
parts by weight of the conplex of gluten mﬁth bil e powder and 46 parts by
wei ght of ter Test nple 1 | di
aqueous solPGHPEPH BF FHRUPHPngl2 RS Zﬁrﬁpﬁr(ﬁd't he &ﬂrplaex"a c&ein Na
with bile 338ﬁ§ i_n mple 1
was prepar(§M¥l°qb°§'f%?ganSPPFoﬁ?ﬁuFﬁgnéq %%ﬁﬁ Exg
obt ai ned, 7 of o] Ny S d_oil dd d tlrre at
30[err]C an f% %%bési %%‘?Laazii ngl?lﬁgt - g é{c%d?‘ gﬁge%‘% srh%?l? red aq:
("ULTRA-TU To% §i n preduged b rp.) ol re
enuIS|f|ed8%Q§hpos |on conta ni ng hegconp¥g§ggﬁ éggegn Rﬁg&df%e%gfe
powder . stirrer ("ULTRA-TURRAX T-25", trade name; produced by

IRA Corp.) tc prepare an emulsified composition

containing the complex of casein Na with bile powder.

An emulsified composition containing a mixture
of casein Na and bile powder and an enulsified
composition containing casein Na were prepared in the
same manner as in the above process except that the
mixture obtained by only mixing casein Na and bile
powder each at the same amount as the complex thereof
and casein Na were used instead of the complex of
casein Na with bile powder, respectively. Casein Na
was considered to have poor emulsion stability under
acid conditions (at pH 3 to 4).

The emulsified compositions thus obtained were
stored at 20°C for 24 hours toc evaluate their emulsion
stability.

An amount of an emulsifier necessary for
maintaining an emulsion stable ratio (ratio of an
emuls.:i.fied layer in the total volume) after storage at

70% was designated as ES70 (g/L), and an emulsion

stable ratio after storage at the +time when the



An emul sified conposition containing a mxture of casein Na and bile
powderr and an emul sified conposition containing casein Na were prepared in
the same nanner as in the above process except that the m xture obtained
by .only m xing casein Na and bile powder each at the sanme anobunt as the
conpl ex thereof and casein Na were4dsed instead of the conplex of casein
Na with bile powder, respectively. Casein Na was considered to have poor
enul sion stability under acid conditions (at pH 3 to 4). The

enul sified conpositions thus obtained were stored at 20[err]C for 24 hours
to evaluate their enulsion stability. An anount _of /1 enul sifier
necessary F@F‘cerf’é?#ﬂ"é%%ng%n chesi Gk sbfterat W@ ratPo &/ Ian was

enul sified |ayer in the total volune) after storage at 70%was$emgnﬂed
as ES70 (grSiInatRA afsSenbPdpsn (%) abl eThaero YWBIRESsHALER e Used héSti me
when t he 43 concentration of the

enulS|f|erlﬁgfgﬁfgﬁ??w%gaIH§§Fﬁﬁhted as ESMax (% . These val ues were used

as indexes for eval uation. resul s obt ai ngd, are shomm in Table
1. fﬁe resulﬁﬂﬂqugln are shown in 6 i

Table 1
(pH 3, 20°C, 24 hrs)

Complex of casein Na Mixture of casein Na

Casgein Na

with bile powder with bile powder
ES70 {(g/L) 3.9 8.3 10<
ESMax (%) 92 80 56

As shown in Table 1, the emulsified composition
containing the complex of casein Na with bile powder
had more excellent emulsion stability upon storage
under acid conditions than the emulsified composition
containing casein Na or the mixture of casein Na with
bile powder.

Test Example 2

An acidic aqueous solution (pE 3) containing 2
to 20 g/L of the complex of separated soybean protein
with Quillaja saponin obtained in Example 2 was
prepared. To a 7.5 ¢g portion of the aqueous solution
thus obtained;. 7.5 g of a soybean salad oil were
added, and then stirred at 30°C and 20,500 rpm for 4
minutes in a high-speed stirrer to prepare an
emulsified composition containing the complex of

separated soybean protein with Quillaja saponin.



(pH 3, 20[err]C, 24 hrs) Compl ex of casein Na M xture of casein

Na Cas&in Na with bile powder with bile powder ES70 (g/L)
3.9 8.3 10< ESMax (% 92 80
56 - As shown in Table 1, the enulsified conposition containing the

conpl ex of casein Na with bile powder had nore excellent emnul sion
stability upon storage wunder acid conditions than the enulsified
conposition containing casein Na or the m xture of casein Na with bile
powder . Test Exanple 2 An aci di ¢ aqueous

rotein W th Qui | 14 aSERs £ 08 SOMRP T EERAnFPD P YRS p R EEed o
7.5 tion of th |ution ¢ btained. 7.5 g of, a soyb
salad oi | vRPEDSRRIGRE I5RA e ncir s EFTALSE S 40 FERRRE 00 SO THRITS: 4
mnutes | N gu0Lglespead iy Lok PrERys, an  gHi Si hhed %@Jﬁﬁ[‘)&iﬂ%

e ean prote ]

cont ai ni ng e conplex o separated soy in Wth aja saponin
44 l.Si fi [ t] aj DLk p d
orotein, an”TEPSETEeH (bERsEIAN Lapranl S OLTnIE ML prpREae

ester,  andn tRR s RLAhEY 2EPMRPSLAEOBREYVY HPIBEIsSO¥hRAbY ELhARI N
wer e prepared
separated soybean protein, sucrose fatty acid ester
which was a commercially available product (HLB-16;
produced by Mitsubishi Chemical), and soybean lecithin
(SLP White; produced by Turu-Lecithin mfg. Co., Ltd.)
"were used instead of the complex of separated sovbean
protein with Quillaja saponin, respectively.
The emulsified compositions thus obtained were
heated at 120°C for 15 minutes, and the emulsion
stability was evaluated in the same manner as in Test

Example 1.

The results are shown in Table 2.

Table 2
(pE 3, 15 min at 120°C)
C:mfeljx Oi Separated Sucrose Soybean
separate so.y ean soybean fatty acid 'Y .
protein with protein ester lecithin
Quillaja saponin
ES70 (g/L) h 5.5 aggregation 10< 10<

ESMax (%) 86 aggregation 54 55

As shown in Table 2, the emulsified composition

containing the complex of separated soybean protein



in the sane manner as in the above process except that separated soybean
protei'n, sucrose fatty acid ester which was a comercially avail able
product (HLB-16; produced by M tsubishi Chemical), and soybean lecithin
(SLP White; produced by Turu-Lecithin nfg. Co., Ltd.) were used instead of
the conpl ex of separated soybean protgin with Quillaja saponin,

respectively. The enul sified c ositions thus obtained were

heated at 120[err]C for 15 mnutes, and the ermulsion stability was

eval uated in the same manner as in Test Exanple 1. The results are
shown in Table 2 Table 2 5 m n_at

120[ err] C) With .QuillajaCoﬁBlP@i‘j& h%%pﬁ'%ﬁ%ﬂi°n8ué2g?§:li y after
pever oo SU0ERRy ioRhe LASE 00 SOUSM cions sy gnidH OLEL" W11
537 07! el iEiRY o PSS SR ERAEANE ¢ RRRFALAN  EOMERH ng t he
wh i 1| BEERTET SISRERRIBED S O e T8 €105k s FEPRSAEARR  under
iR L e R e
with Quillaja saponin had more excellent emulsion
stability after heating treatment than the emulsified
composition containing sucrose fatty acid ester or
soybean lecithin.
Test Example 3

A 10 mM CaCl, acidic aqueous solution (pH 3)
containing 2 to 20 g/L of the complex of albumen
protein with Quillaja saponin obtained in Example 3
was prepared. To a 7.5 g portion of the aqueous
solution thus obtained, 7.5 g of a soybean salad oil
was added, and then stirred at 30°C and 20,500 rpm for
4 minutes in a high-speed stirrer to prepare an
emulsified composition c¢ontaining the complex of
albumen protein with Quillaja saponin.

An emulsified composition containing albumen
protein, an emulsified composition containing sucrose
fatty acid ester, and an emulsified composition
containing soybean lecithin were prepared in the same

manner as in the above process except that albumen

protein, sucrose fatty acid ester, and soybean



contai ning the conpl ex of separated soybean protein wth Quillaja saponin
had nore excellent enulsion stability after heating treatnment than the
enul sified conposition containing sucrose fatty acid ester or soybean

| ectt hin. Test Exanple 3 A 10 mM CaCl [err]

aci di ¢ aqueous solution (pH 3) g ntaining 2 to 20 g/L of the conplex of
al bunen protein with Quillaja s gonin obtained in Exanple 3 was prepared.
To a 7.5 g portion of the agueous solution thus obtained, 7.5 g of a
soybean salad oil was added, and then stirred at 30[err]C and 20,500 rpm
for 4 mnutes in a high-speed stirrer to prepare an _enulsified

conposi t i o-aBhHERLR| MeXheussspl Ens beady| rrtgeprqﬁtép?aew 1€ Qalbragen
saponi n. An enul sified conmpositign containing albunen protein, an
enul si fi ed REFERENt Fékhc SnidiiATR SBEPPLR ., RRIRPGEIVSVter, and an

emul si fied conpositjon coptaini soybean, l.ecithin wer repared in the
same nmanner gg in ()¢ ﬁlsﬁﬁggs%°%R8§bFlPF§t Eli“t}ﬁrr&%tpap?r 2 WeXRicr ose

f id d | ecithi
LY 200 ety 0 APVEOW 24 naugs o MRS SRS PRRA o o
respectivelp pitity in"endMUshd | S8R50 AY Ul PNRa L fURQREAINed were

The results are shown in Table 3.

Table 3

(10 mM CaCl,, pH 3, 20°C, 24 hrs)

Complex of albumen 11 Sucrose
protein with ro‘:::g fatty acid lSoy.bteha‘n
- Quillaja saponin P ester ecithin
ES70 (g/L) 1> 2.1 5 10<
ESMax (%) 100 94 75 55

As shown in Table 3, the emulsified composition
containing the complex of albumen protein with
Quillaja saponin had more excellent emulsion stability
after storage in the presence of a salt and under
acidic conditions than the emulsified composition
containing albumen protein, sucrose fatty acid ester
or soybean lecithin.

Test Example 4

A 10 mM CaCl, acid aqueous solution (pH 3)
containing 2 to 20 g/L of the complex of whey protein
with -Quillaja saponin obtained in Example 4 was
prepared. To a 7.5 g portion of the aquecus solution

thus obtained, 7.5 g of a soybean salad oil was added,



stored at 20[err]C for 24 hours to evaluate the enulsion stability in the

same rmanner as in Test Exanple 1. The results are shown in Table 3.
Table 3 (10 mMCad [err], pH 3, 20[err]C, 24 hrs) Conpl ex of

al bunen Sucr ose prot-ein with Al bunen fatty
acid Soybean Quillaja saponin protein ester l ecithin
ES70 (g/L) 1> 2.1 47 5 10< ESMax (% 100
94 75 55 As shown in Table 3, the ermulsified

conposition containing the conplex of albunen protein with Quillaja
saponi n had re excell.ent enul sign stabilit ter storage in the
presence oF“?s@l’?naﬁ&ﬁﬁﬁﬁ‘f aiicﬁg)l ccsc%ﬂﬂi lzioérﬁsoaci hER™t @’%nﬁlg‘i"f‘i“g{?s
conposi tion contq;niﬂg alg men .protein,, sucrose fatty acid eiter.%ﬁQ
soybean | edift hith. *+987sPe stirrer Tk, BYERARS 4an emulzifg

o L b SHEQUR SBLHERIRRY e COUMALIGNI Set QWhlyD) brdleddlle

conpl ex ofcﬁﬁly protern ~w i'T9 aja sSaponif obtarned 1'n

pr epar ed. rid f_the aqueous solution thus obtained, 7.5 g
of a soybeg}%gglg‘éé%??g\%aésa d{e)"'cfl 47 and

then stirred at 30hgrr]&nandi3dRP0 RMPSN 1 €iFhNUESn thindny Ihwhiered

stirrer to prepare an enulsified
protein, an emulsified composition containing sucrose
fatty acid ester, and an emulsified composition
containing soybean lecithin were prepared in the same
manner as in the above process except that whey
protein, sucrose fatty acid ester, and soybean
lecithin were used instead of +the complex of whey
protein with Quillaja saponin, respectively.

The emulsified compositions thus obtained were
heated at 120°C for 15 minutes to evaluate the
emulsion stability in the same manner as in Test
Example 1.

The results are shown in Table 4.

Table 4
(10 mM CaCl,, pH 3, 120°C, 15 min)

Complex of whey sucrose

s
protein with :gtz;n fatty acid l;gfii:;
Quillaja saponin P ester
ES70 5 gelation 10< 10<
(g/L)
ESMax (%) 80 gelation 54 50

As shown in Table 4, the emulsified composition

containing the complex of whey protein with Quillaja



conposi tion containing the conplex of whey protein wth Quillaja saponin.
As eful sified conposition containing whey protein, an emnulsified
conposition containing sucrose fatty acid ester, and an enul sified
conposition containing soybean lecithin were prepared in the same nmanner
as in the above process except that whey protein, sucrose fatty acid
ester, and soybean lecithin were u$d i nstead of the conpl ex of whey
protein with Quillaja saponin, respectively. The emul sified
conpositions thus obtained were heated at 120[err]C for 15 mnutes to

e o 1 45ap BT B, A, JOubLEs TR ARY Kol Ktacked
Cad 3 PH.3, ) ' ;
sucr E)grer] sj('){;bé%r? ]&%SEQLQ ojfspgo?éﬂ'r? vﬁ‘?% unﬁlre(ﬁ %‘?:P&?ét %fn\aﬁf%l?ﬁgi thin

Quillaja sgpo 18}8. Eéﬁaxe:ﬁ%gifi5§7gﬁompositiorb JFontainingdWRELOD

ey ooy PEBERAR ntsacid |GHLERIERS R SILELH Rt A0 1
emul si on stRBi lddmp Bk eb£hqAdyOptb8EMERith Quillaja saponin had
more excellent emulsion stability after heating
treatment than the emulsified composition containing
sucrose fatty acid ester or soybean lecithin.
Test Example 5

A neutral aqueous solution (pH 7) containing 2
to 20 g/L of the complex of whey protein with cholic
acid Na obtained in Example 5 was prepared. To a 7.5
g portion of the aqueocus solution thus obtained, 7.5 g
of a soybean salad oil was added, and then stirred at
30°C and 20,500 rpm for 4 minutes in a high-speed
stirrer to prepare an emulsified composition
containing the complex of whey protein with cholic
acid Na.

An emulsified composition <containing whey
protein, an emulsified composition containing sucrose
fatty acid ester, and an emulsified composition
containing soybean lecithin were prepared in the same
manne£ as in the above process except that whey

protein, sucrose fatty acid ester, and soybean



in the presence of a salt and under acidic conditions in which the

emul si'fi ed conposition containing whey protein gelled. The emulsified
conposition containing the conplex of whey protein with Quillaja saponin
had nore excellent enulsion stability after heating treatnent than
the enul sified conposition containing sucrose fatty acid ester or soybean
| eci thin. Test 4Bxanple 5 A neutral aqueous
solution (pH 7) containing 2 to 20 g/L of the conplex of whey protein with
cholic acid Na obtained in Exanple 5 was prepared. To a 7.5 g portion of

t he aqueous solution thus obtained, 7.5 g of a soybean salad_ oil was
added, and*®FERPLIR| rYEHSat USSE] ciPFEeAH oF 5o pROMRLeX nigkit shey a

hi gh-speed stirrer . .to yepare an emulsified conposition
contaimruffﬂéeﬁﬂnﬁHgb(ﬁ°§%%yaﬁF3t§Pn\ﬁ???%ﬂB%VElYacid Na. An

| sified t I nj wh . tej | sif.ied
15, SO AN i L WL o
conposi tiq i §gos0 N, e re ed ,j,n the sane _nanner
asnFn the a %%%Hp%o%egg éx)cge%p ?hatcﬂ ‘%/hi}e% \ﬁ%r o?‘g‘{lg,ggéﬁcr%}%% FRYy 22 d
ester, and;SONPEARy in the same manner as in Test?Bxample 1.

The results are shown in Table 5.
Table 5
(pE 7, 20°C, 24 hrs)

Complex of whey Sucrose

protein with :2:2;n fatty acid ‘foyﬁzin

cholic acid Na P ester ecithin
ES70 (g/L) 1.0 4.2 2.5 10<
ESMax (%) 94 73 73 50

As shown in Table 5, the emulsified composition
containing the complex of whey protein with cholic
acid Na had more excellent emulsion stability after
stored under neutral conditions than the emulsified
composition containing whey protein, sucrose fatty
acid ester or soybean lecithin.

Test Example 6

A neutral aqueous solution (pE 7) containing 2
to 20 g/L of the complex of gelatin with bile powder
obtained in Example 6 was prepared. To a 7.5 g
portién of the agqueous solutions thus obtained, 7.5 g
of a soybean salad oil was added, and then stirred at

30°C and 20,500 rpm for 4 minutes in a high-speed



| ecithin were used instead of the conplex of whey protein with colic acid

Na, respectively. The enul sified conpositions thus obtained were
stored at 20[err]C for 24 hours to evaluate the enulsion stability in the
sane manner as in Test Exanple 1. - The results are shown in Table 5.
Table 5 (pH 7, 20[err]C, 24 hrs) Compl ex of whey

Sucr ose protein with Whey fatty acid Soybean

cholic acid Na protei n ester ES70°Qg/ L) 1.0 4.2 2.5
10< ESMax (% 73 As shown in

Tabl e 5, | sif d t t f t

w th chol | EEFAT N d nEPERAES! e%?x”eﬁiﬁ%%l&a%?m{?ﬁﬁ%eépﬁi o
under neutral .canditi ops t han t.he enul S|§7 g ﬁ? on cogt aj ni ng whey
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gg 500 rpmufQl 4e8tayt esax‘x& Rl %u?.%%&d.l.ed composition contaa.nlng
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soybean lecithin were prepared in the same manner as
in the above process except that gelatin, sucrose
fatty acid ester, and soybean lecithin were used
instead of the complex of gelatin with bile powder,
respectively.

The emulsified compositions thus obtained were
heated at 120°C for 15 minutes to evaluate the
emulsion stability in the same manner as in Test
Example 1.

The results are shown in Table 6.

Table 6
(pH 7, 120°C, 15 min)

Sucrose
Complex of gelatin . . Soybean
with bile powder Gelatin - fatty acid lecithin
esterx
ES70 (g/L) 1.8 3 4 10<
ESMax (%) 100 100 79 50

As shown in Table 6, the emulsified composition
containing the complex of gelatin with bile powder had
more excellent emulsion stability after heating

treatment under neutral conditions than the emulsified



stirrer to prepare an enul sified conposition containing the
conpl éx of gelatin with bile powder. An emul sified conposition
containing gelatin, an enulsified conposition containing sucrose fatty
aci-d ester, and an emul sified conposition containing soybean lecithin were
prepared in the sane manner as 1in the above process except that gelatin,
sucrose fatty acid ester, and soyb&an lecithin were used instead of the

conplex of gelatin with bile powder, respectively. The emul sified
conpositions thus obtained were heated at 120[err]C for 15 ninutes to
evaluate the enulsion stability in the same manner as in Test Exanple 1.
The resul t somResHoleni nconbrdngng gelatin, sucrose fatkye gci@pH 7,
120[err]C, 15 mn) Conpl ex of gelatin Sucr ose Soybean
with bile B&KFSF Omaxbﬁanf&ﬁcs}fé@fru IeC|th|n

ester ES70 (g/L) 1 8 10< ESmax (9%

100 100 ?ﬁﬁt Exampl%%?shomn in Table 6, the

o s 110 comosip| gy sgnkatai g e compLx oL SeL Lo iyl g
neutral cog %é{ﬁi&éﬁﬂbthg e”%bs'fyfd of the complex of plasma
protein with bile powder obtained in Example 7 was
prepared. To a 7.5 g portion of the aqueous solutions
thus obtained, 7.5 g of a soybean salad oil was added,
and then stirred at 30°C and 20,500.rpm for 4 minutes
in & high-speed stirrer to prepare an emulsified
composition containing the complex of plasma protein
with bile powder.

An enmulsified composition containing plasma
protein, an emulsified composition containing sucrose
fatty acid ester, and an emulsified composition
containing soybean lecithin were prepared in the same
manner as in the above process except that plasma
protein, sucrose fatty acid ester, and soybean
lecithin were used instead of tﬁe complex of plasma
protein with bile powder, respectively.

The emulsified compositions thus obtained were
stored at 20°C for 24 hours to evaluate the emulsion
stabiiity in the same manner as in Test Example 1.

The results are shown in Table 7.



conposition containing gelatin, sucrose fatty acid ester or soybean

| eci t Kin. Test Exanple 7 A 10 mM Cad [err]
neutral aqueous solutions (pH 7) containing 2 to 20 g/L of the conpl ex of
plasma protein with bile powder obtained in Exanple 7 was prepared. To a
7.5 g portion of the aqueous sol utgons thus obtained, 7.5 g of a soybean
salad oil was added, and then stirred at 30[err]C and 20,500 rpmfor 4
mnutes in a high-speed stirrer to prepare an enulsified conposition
containing the conplex of plasma protein wth bile powder. An
enul sified conposition containing pl ia rotein, an enulsified

conposi tion containing sucrose fat'{'gg & d ester, and an enulsified

conpositio cont ai_ni-ng sayhean l£cithin, were prepared in the same rmanner
as in the th\%vlﬂﬂpgﬁgt&éé P%pglfn %;ﬁcr ggﬁsms)pr otein, sucrose fatty acid
ester, and soybean kEn@l&&rmﬂuﬂzsmusedpagghgad obuddrseconpl.ex of pl asma
protein with bile powl@groteizspdthihidley. rotein Thetgnadisd f i % af.ﬂg)osi tions
t hus obtained were stored asbw@ err]C BT 4 hour sedtereval Uit e

enmul si on SEaRhTidA, T h the sa manner  as i TesST EX o1 The
results are s?omﬁklﬁ Tabl e Y.E? 5 €1 5210'<

EsMax (%) 87 75 73 54

ci
e

As shown in Table 7, the emulsified composition
containing the complex of plasma protein with bile
powder had more excellent emulsion stability after
stored in the presence of a salt and under neutral
conditions than the emulsified composition containing
plasma protein, sucrose fatty acid ester or soybean
lecithin.

Test Example 8

A 10 mM CaCl, neutral agqueous solution (pE 7)
containing 2 to 20 g/L of the complex of gelatin with
Quillaja saponin obtained in Example 8 was prepared.
To a 7.5 g portion of the acqueous solution thus
obtained, 7.5 g of a soybean salad oil was added, and
then stirred at 30°C and 20,500 rpm for 4 minutes in a
high-speed stirrer to prepare an emulsified
composition containing the complex of gelatin with
Quilléja saponin.

An emulsified composition containing gelatin,

an emulsified composition containing sucrose fatty



Table 7 (10 mM Cal [err], pH 7, 20[err]C, 24 hrs) Compl ex of

plasmd Pl asma Sucr ose Soybean protein with bile
protein fatty acid lecithin powder ester
ES?0 (g/L) 1> 5 4.1 10< ESMax (% 87
75 73 54 Asgghown in Table 7, the enulsified

conposition containing the conplex of plasma protein with bile powder had
nore excellent emul sion stability after stored in the presence of a salt
and under neutral conditions than the enulsified conposition containing

pl asma protein, sucrose fatty acid ester, or soybean, lecithin,
Test Exanpl®& estexr, papg AR cCEEHSITiaduigomPreshEdql soPREtRIRIAH 7)

containing 2 to 20 g/L .qf, 1t he conpl ex of latin with i11aja saponin

obtained I o 185HHNR cHarE. PraBazed afy SBR | 5RNSr TR @S

sol ution thus tﬁ'x?t ai egl 7..5 g of a sg§b anlﬁ’al ad oi aU8s added Oasned t hen

stirred at J‘§b[e ﬁC d"%o%ﬁ‘b ?Bl’thsf p nJTEs |r9 'f"ﬂ"ah-sﬁgga stirrer

{0 at PPt ac PV Stesd  QONPOSI&YREaRONT AN S 4 NS CORP! RXcR]

gelatin w th i1Taja saponi rf _ n-enul SitTed conposition

gg“t ai ni ng ;gflaldd o2" efd Siddmg16QTPRE 1L £00HAT YWitth SUSHRESaRA LY
saponin, respectively.

The emulsified compositions thus obtained were
heated at 120°C for 15 minutes to evaluate the
emulsion stability in the same manner as in Test
Example 1.

The results are shown in Table 8.

Table 8
(10 mM CaCl,, pH 7, 120°C, 15 min)

Complex of gelatin Sucrose

. X . . . Soybean
with Qul}laja Gelatin fatty acid lecithin
saponin esterxr
ES70 (g/L) 5 10< 4.5 10<
ESMax (%) 100 65 73 50

As shown in Table 8, the emulsified composition
containing the complex of gelatin with Quillaja
saponin had more excellent emulsion stability after
heating treatment in the presence of a salt and under
neutral conditions than the emulsified composition
containing gelatin, sucrose fatty acid ester or

soybean lecithin.



aC|d ester, and an enulsified conposition containing soybean |lecithin were
prepared In the sane manner as in the above process except that gelatin,
sucrose fatty acid ester, and soybean lecithin were used instead of the
cohpl ex of gelatin with Cpillaja sapont n, respectively. The

enmul sified conpositions thus obggined were heated at 120[err]C for 15

m nutes to evaluate the enul si stability in the sane nmanner as in Test

Exanpl e 1. The results are shown in Table 8.

Table 8 (10 mMCaC [err], pH 7, 120[err]C, 15 mn) Conmpl ex of
gelatin Sucrose Soybean with Quillaja Celatin fatty
acid lecithin T?S og ﬁmple S ester ES70 (g/lL)

5 10< < . .65 73
30 rs sEBufeEaig,paubtus, SETFLth ni;os. T g che
conpl ex o 08 Y8 Wel Rl dbihPoxs 320 é‘fﬁi ﬁar% 1B ST oAUy on
stability after eating treat I'n the presence of a salt and under

neutral egndpbitaihddaint %:&ﬂyié' fg e‘éa%()rﬁ ébhh:%@i. comigai gi ng, gelatin,
sucrose fatty acid ester or soybean lecit
54 portion of the aqueous solution thus obtained, 7.5 g
of a soybean salad oil was added, and then stirred at
30°C and 20,500 rpm for 4 minutes in a high-speed
stirrer to prepare an emulsified composition
containing the complex of casein Na with cholic acid
Na.

An emulsified composition containing casein Na,
an emulsified composition containing sucrose fatty
acid ester, and an emulsified composition containing
soybean lecithin were prepared in the same manner as
in the above process except that casein Na, sucrose
fatty acid ester, and soybean 1lecithin were used
instead of the complex of casein Na with colic acid
Na, respectively.

The emulsified compositions thus obtained were
stored at 20°C for 24 hours to evaluate the emulsion
stability.

The results are shown in Table 9.



Test Exanple 9 An aci di ¢ aqueous solution (pH 3) containing 2 to
20 g/ L” of the conplex of casein Na with cholic acid Na obtained in Exanple
9 was prepared. To a 7.5 g portion of the aqueous sol ution thus
obtained, 7.5 g of a soybean salad oil was added, and then stirred at
30[err]C and 20,500 rpmfor 4 mnutes in a high- speed stirrer to

pr epare an emul sified conposition containing the conplex of casein
Na with cholic acid Na. An enul sified composition containing
casein Na, an enulsified conposition containing sucrose fatty acid ester,
and an enulsified conposition containin soybean lecithin were prepared in

t he sanme manner in the above pro€ eb%%ept that casein Na, sucrose
fatty acidv\fsteéQ @q égf | ecithin were used instead of the conpl ex of
casein Na I rs?esoectlvelv The enulsified
conposi tions thus obtai nexdpw of &dsaind at 20[ err] Gdsebsd4 hourg
eval uate the enul sion st@abiwhtd eholic  casBia m.eSIflau:sYaerc&dshW ??F Tabl e 9.
55 aciabfie 9 ester

ES70 (g/L) 4.5 10< 5 10<

ESMax (%) 75 56 75 53

As shown in Table 9, the emulsified composition
containing the complex of casein Na with chelic acid
Na had more excellent emulsion stability after stored
under acidic conditions than the emulsified
composition containing casein Na or soybean lecithin.

Test Example 10

A neutral aqueous solutions (pH 7) containing 2
to 20 g/L of the complex of gluten with Quillaja
saponin obtained in Example 10 was prepared. To a 7.5
g portion of the aqueous solution thus obtained, 7.5 g
of a soybean salad oil was added, and then stirred at
30°C and 20,500 rpm for 4 minutes in a high-speed
stirrer to prepare an emulsified composition
containing the complex of gluten with Quillaja
saponin. )

An emulsified composition containing gluten, an
emulsified composition containing sucrose fatty acid
ester, and an emulsified composition <containing

soybean lecithin were prepared in the same manner as



(pH 3, 20[err]C, 24 hrs) Conpl ex of casein Sucr ose

Soybedn Na with cholic Casein Na fatty acid lecithin
aci d =Na ester ES70 (g/L) 4.5 10< 5
10<= ESMax (% 75 56 . 75 53 As shown in

Table 9, the emulsified conpositionsécontaining the conplex of casein Na
with cholic acid Na had nore excellent enulsion stability after stored
under acidic condi tions t han t he enul sified conposition

contai ning casein Na or soybean | ecithin. Test Exanpl e
10 A neutral aqueous solutions (pH 7) containing 2 to 20 g/L of

t he conpl extBf CREUBEP YR tRrearPEajexcaRipoihatoplatai, | fUEke$d £abtyas
prepared. To a_ 7.5 g portioon of the aqueous solution thus obtained, 7.5 g
of a soybedFidl 25561/ vRRIaFR¥Peam ol ERdFIM rYRBcattsed 2rEreagh B0, 500
rpmfor 4 m,nutes in hi gh- speed tirrer ., to [ epar.e an enul sified
conposithth%ont%?ﬂPﬁﬁxthe° onpR&p mlﬁ%ﬁpthgﬁ%ﬁngéja SE&RYH e

An enul sified composition containing gluten, an enulsified conmposition
containing:%%%?%g if y acid ester, and an enulsified conposition

gg”t aining  soybeawy] Lclhflh 1% & PLERBEEY tiddd CLRATE JBELCheR® were

stored at 20°C for 24 hours to evaluate the emulsion

stability in the same manner as in Test Example 1.

The results are shown in Table 10.

Table 10
(pBE 7, 20°C, 24 hrs)
Complex of gluten Sucrose
: . . . Soybean
with Qull_.laja Gluten fatty acid lecithin
saponin ester
ES70 (g/L) 1.9 . 10< 2.5 10
EsSMax (%) 89 55 73 50

As shown in Table 10, the emulsified
composition containing the complex of gluten with
Quillaja saponin had more excellent emulsion stability
after stored under neutral conditions than the
emulsified composition containing gluten, sucrose
fatty acid ester or soybean lecithin.

Test Example 11

The specific volume of each of the white breads
obtaihed in Example 17 and Comparative Examples 1 to 3
was measured by the rape seed substitution method.

The results are shown in Table 11.



in t he above process except that gluten, sucrose fatty acid ester, and
soybean | ecithin were used instead of the conpl ex of gluten wth

Quiflaja saponin, respectively. The emul sified conpositions thus
obtained were stored at 20[err]C for 24 hours to eval uate the emul sion
stability in the same manner as i A7Test Exanple 1. The results .are
shown in Table 10. Table 10 (pH 7, 20[err]C, 24

hr s) Conmpl ex of gl uten Sucr ose Soybean

with Quillaja Guten fatty acid lecithin saponin
ester ES70 (g/L) 1.9 < 2.5 10< ESMax (%

89 55 73 5o TaBI® 11, PO T Tabie | J0,

t he enmul sifred conp S|£mqg.contaln|ng the %g0f gluten Wth

Qui I l'aj a saponi n had npre exeel | ent G%SI on Liby 3fshi8ien 8LQred
under neutral condi t]; an (ohe menl si Eg_fed%mosub&gn #&O0Mgai ni ng
qester or soybean . 1ed

gluten, sucrose fatty &%

Test Exa eads
obt ai ned |sﬁe<5€hm 17 agdkgConpar ati yggExanpl es 4,380 3 was grpgsured by the
rape seed velme {®i on net hod. The results are shown in Table 11.
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As shown in Table 11, the white bread prepared
using the dough containing the complex of gluten with
bile powder had more excellent specific volume than
that prepared using the dough containing gluten or the
mixture of gluten with bile powder. Also, the white
bread prepared using the dough containing the complex
of gluten with bile powder had an excellent internal
phase.

Test Example 12

The specific volume of each of the white breads
obtained in Examples 18 to 20 and Comparative Examples
1, 4 and 5 was measured by the rape seed substitution
method.

The results are shown in Table 12.



Table 11 Conpl ex of M xt ure of gl uten

with Qduten gluten with Addition free bil e power (Conp.
. "1) bile powder (Conp. Ex. 3) (Ex. 17) ( Conp
Ext 2) Specific 5.59 5.18 518 5.03 volunme (m/Q)

As shown in Table 11, the white’®read prepared using the dough contai ning
the conplex of gluten with bile powder had nore excellent specific volune
than that prepared using the dough containing gluten or the mxture of
gluten with bile powder. Also, the white bread prepared using the dough
containing the conplex of gluten ‘f‘aﬁollﬁb £ powder had an excel | ent

I nternal phase. Exanple 12 The specific
vol ume of “each of gggj ngl n Exanples 18 to 20 and
Conpar ative Exanplgs .. t__é ol by tdle T ARESEednaphs)i tution
met hod. ﬁg‘iﬁgﬁgts ar ovvn

58 e I ex Qimﬁ)rrpl f
Conpl ex of qmvmtkk g)dln Wlutemn dut'en |ad=S

d utenin Qui aj mra t h| (Cap (Conp ((‘nrrp

saponin smﬂ.ﬁim powder Ex. Ex. 4) Ex. 5) (Ex. 18) (Ex. 19)
(Ex. 20) volume 5.77 5 42 5.60 5.18 5.27 5.41

(ml/g)

As shown in Table 12, the white bread prepared
using the dough containing the complex of gluten with
Quillaja saponin, that prepared wusing the dough
containing the complex of gliadin with yucca saponin
and that prepared using the dough containing the
complex of glutenin with bile powder had a more
excellent specific velume than that prepared using the
dough containing gluten, that prepared using the dough
containing gliadin and that prepared using the dough
containing glutenin, respectively. Also, the white
bread prepared using the dough containing the complex
of gluten with Quillaja saponin, that prepared using
the dough containing the complex of gliadin with yucca
saponin and that prepared using the dough containing
the complex of glutenin with bile powder each had an
excellent internal phase.

Test Example 13
The specific volume of each of the buns

obtained in Examples 22 and 23 and Comparative



e e e

Speci fic vol une 5.77 5.42 5. 60 5.18 5.27 5.41 (m/Q)

As sitown in Table 12, the white bread prepared using the dough containing
t he «conpl ex of gluten with Quillaja saponin, that prepared using the dough
containing the conplex of gliadin with yucca saponin and that prepared
usi ng the dough containing the c&fplex of glutenin with bile powder had a
nore excellent specific volunme than that prepared using the dough
containing gluten, that prepared using the dough containing gliadin and
that prepared using the dough containing glutenin, respectively. Al so,
the white Epaapdqs epfir eaindsi ig whe dowgswoedai hiyng thiee ctapeexseefl gl ut en
with Quillaja saponin, that prepared using the dough containing the
conpl ex of sybisdditntien peEbad.saponin and that prepared using the dough
containing the conplex of glutenin with bile powder each had an excell ent
i nternal phase. The results are shaup ERafsklesl3. The specific
vol unme of each of the buns obtained if Ei%nples 22 and 23 and Conparative
59 Exanpl es 6 and 7 was neasuredrﬁ? ®he-rape seed substitution nethod.

The resul ts—are 5ngwn Iléor&pdfelx?o 3 Complex of ar Free
gluten with gluten with ( c::mpn addition
bile powder Quillaja saponin Ex 6)- {Comp.

(Ex. 22) (Bx. 23) : EBx. 7)
Specific
volume 6.09 5.85 5.70 5.52
(ml/g)

As shown in Table 13, the bun prepared using
the dough containing the complex of gluten with bile
powder and that prepared using the dough containing
the complex of gluten with Quillaja saponin had a more
excellent specific volume than the bun prepared using
the dough containing gluten. Also buns prepared using
the dough containing the complex of gluten with bile

. powder and the complex of gluten with Quillaja saponin
had excellent internal phase and appearance.
Test Example 14

The specific volume of each of the buns
obtained in Examples 24 to 26 and Comparative Examples
8 to 10 was measured by the rape seed substitution
method.

The results are shown in Table 14.



Conpl ex of Conpl ex of Free

““Table 13
glut®en with gluten with G uten addition bi |l e powder
Quitl I aj a saponin Ex 6) ( Conp. (Ex. 22) (Ex. 23)
Ex. 7) Specific volune 6. 09 ~ 5.85 5.70 5.52
(m/9g) As shown in Table 13, the bun prepared using the dough
contai ning the conplex of gluten withébile powder and that prepared using
t he dough containing the conplex of gluten with Quillaja saponin had a

nore excellent specific volume than the bun prepared using

cont ai ni

conpl ex of

ng gl uten A so buns prepﬁabdeusﬁ%g t he dough cont a| ning t
had excel Ig&err?ﬁ'm‘ﬁha%e é—'ﬁ@l@pﬁ%ar ance. .

t he dough

he
Quillaja

saponi n

Test Exanple 14 aten wie FHEEN Fitk \Flatie wath Bt f Gﬂﬁé’fbmu&bt ai ned
in Exanples 24 to iéleag&tdgorrpﬁﬁ%ﬁe Exa8fpiae  8®P-10 $&®negsumped by the
rape seed substitutiga 24yet hod@@o:n sﬂ’i@“?esulmt‘ss ar €sdwngi.mofabl e 14.
60 TSl B 2 Conpl_ex_of
Conpl ex of specific glutenwi th gulatln wth gelatin with duten
Gelatin FroQume 7.83 glutem ygth |1 ajag.so  Quid | aj 8.e5( Conp.

( Conp. w/q) bile powder saponin saponin Ex. 8) Ex. 9) (Conp.

As shown in Table 14, the bun prepared usiﬁg
the dough containing the complex of gluten with bile
powder and that prepared using the dough containing
the compliex of gluten with Quillaja saponin had a more
excellent specific volume than that prepared using the
dough containing gluten; and the bun prepared using
the dough containing the complex of gelatin with
Quillaja saponin had a more excellent specific volume
than that prepared using the dough containing gelatin.
The bun prepared using the dough containing the
complex of gluten with bile powder, that prepared
using the dough containing the complex of gluten with
Quillaja saponin and that prepared using the dough
containing the complex of gelatin with Quillaja
saponin had an excellent internal phase.

While the invention has been described in
detaii and with reference to specific embodiments
thereof, it will be apparent to one skilled in the art

that wvarious changes and modifications can be made

Wi 41



(Ex. 24) (Ex. 25) (Ec. 26) Ex. 10) Specific vol une 7.83
7.58 *° 7.76 6.90 7.30 6.85 (nig) As shown in Table 14, the
bun prepared using the dough containing the conplex of gluten with bile
powder and that prepared using the dough containing the conplex of gluten
with Quillaja saponin had a nore excellent specific volume than that
prepared using the dough containing ¢lluten; and the bun prepared using .

t he dough containing the conplex of gelatin with Quillaja saponin had a
nore excel | ehleri3qei {4:6vQl ume, than that prepared using the dough

cont ai ni ng gel ati n. t"%ﬁté“ﬁlu% FERRR Wenmsifpn hendoug i‘iq_’]{ aining the
conpl ex of thekreasn th bile powder, that prepared usSing handguﬁﬁope
containing the conplex of gluten with Quillaja saponin and that prepared
usi ng the dough containing the conplex of gelatin with Quillaja saponin

had an excellent internal phase. Whil e the invention has been
described in detail and with reference to specific enbodi nents thereof,
it will be apparent to one skilled in the art that various changes and
nodi fi cati ons can be nade ‘ 61 therein

W t hout departing fromthe spirit and scope thereof.
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62 TISCLAIMED IS: 1. A conplex of a protein with a bile acid. 2.
The conpl ex according to claim 1, wherein said protein is at |east one
protein selected fromthe group consisting of wheat protein, soybean
ptotein, plasma protein, albumen protein, whey pfatgi s —and
gelatin. 3. The conpl ex according62o claim 1, which contagps,
bile acid in an amount of 2 to 50 % 4. An emul Sifier—eerpPeising a
conplex of a protein with a saponin or a bile acid. 5. An ermulsified
conposi tigyaa tenphexMEDp arprotein with a saponin or a bile acid. 6. A
process for preparing an emul sified conposition, which conprises mxing a
conposi tion havirng arpagosplexplettse padiriin PRRER ¢ tSHpepiRl @c o a
protein with a saponin or a bile acid. 7. A dough inprover conprising a
conpl ex dbibepaetdi.n with a saponin or a bhile acid. 8. A dough
conprising a conplex of a protein with a saponin or a bile acid. 9. Bread
prepared by baki 3y uffhde cdmpiiexcaccdining &oy cheinf k) awlex®in9 and
20. 10. A process for preparing bread, which conprises baking up the dough
accor di ngeaidt prappisnciofat| ieasts on® prdtedn bBelatkedniikonf itdre
according to claim4, wherein said protein is at |east one protein

sel ect ed F¥OWPt IROBBDAFLBGNsPEL ivaedt \PEatephet esaYbsgpbepFofiesire n,

pl asma rotein, albunmen protein, whey protein, casein and gelatin. 12.
The enul FIFEF2IBTRRHY, t 1OUNSH PTRFELS N CarY PHERFITKD coMBSHS t he
saponin gr bhl .acid in an anount of 2 to 50 wt% 13. The emulsified
conposi t i Y a8Tof to claim5, wherein said protein is at |east one

brotei n, - bl asit prtS: (OB DekerBPBERLAS ey FRBUG oo dR AN,
gel ati n. ddy I0GCPHSI 14,50 FQTBOSHIIAD S0£8T ShNGL QEL B Be Wharei n sai d

conpl ex contarns aponi n or e acrd i'n afno W %
63 15. e, pgocess according to claim6, wherein said protein is at |east
one proteln selected fromthe group consisting of wheat protein, soybean

protein, plasma 4 prfei Nem@l DYFRBLPT OlRinbr MENG PY OLREN, EdaRIIRANd
gelatin. 16. The process according to claim®6, wherein said coipl ex
cont ai ns 4d€oEaRAB RPlany dhéCoBCrlaithsany F@UAt of 2 to 50 wt %

5. An emulsified composition comprising the
complex according to any one of claims 1 to 3.

6. A process for preparing an emulsified
composition, which comprises mixing the complex
according to any cne of claims 1 to 3.

7. A dough improver comprising the complex
according to any one of claims 1 to 3.

8. A dough comprising the complex according to
any one of claims 1 to 3.

9. Bread prepared by baking up the dough

according to claim 8. —————

A L AR

This Sheet Has Been Rep

NN



17. A d@ough inprover according to claim7, wherein said protein is at |east
one , protein selected fromthe group consisting of wheat protein, soybean
prot,ein, pl asma protein, albunen protein, whey protein, casein and
gelatin. 18. A dough inprover according te claim?7, mhFrﬁhgsﬁgﬁqu gpti?
contains the saponin or bile acid in an anmount of 2 §
dough according to claim8, wher®n said protein is at IUdSL ofe prctcr
selected fromthe group consi sting of wheat protein, soybean protein,

pl asma protein, q1 :}? rotein, whey protein, casein and gelatin. 20. A
dough accordi ng toclai 8, g\ﬁ?&%ﬂ-ﬁ s&pa ccpméparsmgt alweg‘ge sqﬁgnl n or
bile acCisbrhpr 800 3MRURY ¢ of o tghgo w %

dough according to claim §.
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