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BACKGROUND OF THE | NVENTION Field of the | ﬁﬁpn The pgqiétv%
i nvention relates to a nmethod for producing acidic mlk bevérag i ch

has stabl e properties and undergoes |ess sedinentation or separation of
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m | k beverages as descri bed above are desirably stable and undergo | ess
sedi nent at Fdgldnafl &bs sepapsiebn of whey. Stability of lactic acid
bacteria beverages is intimately related to casein protein, one of the
components  of ek Presentt ARVERLtdPnt Felpkediuee appihrhdry odnaing i s
the optimum pH of casein protein, nolecules of casein protein coagulate
and preci pPRafE1LEr MLk géﬂ?ﬁéﬂ? whichchantsbhls pranreridasaiand , or
separation of whey. Fromthis, reducing pH of acidic mlk beverages to a
val ue far MBEETORRR degsi sedépentatien ersioramatliap s shey RURLSF t hat

m | k beverages
product storage.

Related Art

Conventionally, acidic milk beverages containing live
bacteria, such as fermented milk, have widely been consumed
as health-promoting beverages having physiological activities
such as activity that promotes intestinal health and
immunopotentiating activity. Also, since a culture liquid
(fermented milk) of lactic acid bacterium or biffidobacterium
has a unique flavor, it is sterilized and used for production
of acidic milk beverages.

Acidic milk beverages as described above are desirably
stable and undergo less sedimentation and less separation of
whey. Stability of lactic acid bacteria beverages is
intimately related to casein protein, one of the components
of milk. When the pH of the product approaches 4.6, which is
the optimum pH of casein protein, molecules of casein protein
coagulate and precipitate, forming sediment at the bottom of
the container, or separation of whey. From this, reducing pH
of acidic milk beverages to a value far less than 4.6 is

considered@ desirable. However, in view that milk beverages



-2- having a pH value of less than 3.5 have poor flavor, the above
approach of reducing pH has [imtations. Thus, in order to stabilize
acidic mlk beverages, currently, honogenization or addition of a
stabilizer is generally performed. As stabilizers, pectin and

car boxynet hyl cel ul ose (CMC) are used._gowever, use of these stabilizers
may inmpart _a viscous tint to the product, rendering an unfavorable

texture in tREHNPra BhRLUG plhdeiss dhanpdebi havadpene Elavopr obhenatic in
that they gelatinize the product within a |ow pH range. Japanese

Pat ent Appl idRAYDRRRAREp&f mesusipoNeE has LowipagiensescBhudatint abl e
acidic mlk beverages which do not provide unfavorable pasty sensation can
be obt ai ned ‘H‘;ﬂe"sdgi Akt ks arigdcdmddk bevpragesi | Rurverkkyent ati on by
lactic acid,bacteria in the presence of water-soluble hemcellulose

ori gi nat i ng IPMRHLBARARD Ofe AGGidA0R; ofcpeftabiilizersia goyerahly

pol ysacchari_ de However, soybean polysaccharides have rel atively weak

st abi | i zi ng Pﬁd’x)ﬁé%m d A& zZegddi PPER1RhBRA oFarhoxyme th wlaggnot

attain sati tory stabjlizing results; whereas addition in |arge
amounts i ncr‘?ﬁ@s aﬁ#%dl?&@'on H@Ugt‘@ranﬁsﬁnﬁgi FRese 5babblizems may dinpant k
bever age. Stabil ity is |1 _known to de&eng on the concentration of
solid natteﬁ-W%sqq¥%ﬁqhﬁ%\ﬁﬂ' e BROPPRGHucTeRieEdRY 13D unfayorable he hi gher
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problematic in that they gelatinize the product within a low
PH range.

Japanese Patent Application Laid-Open (kokai) No. 7-
59512 discloses that stable acidic milk beverages which do
not provide unfavorable pasty sensation can be obtained by
subjecting dairy products such as milk to fermentation by
lactic acid bacteria in the presence of water-soluble
hemicellulose originating from soybeans (hereinafter referred
to as a soybean polysaccharide). However, soybean
polysaccharides have relatively weak stabllizing power, and
therefore, addition thereof in small amounts cannot attain
satisfactory stabilizing results; whereas addition in large
amounts increases production costs and impairs flavor of the
acidic milk beverage.

Stability is well known to depend on the concentration
of solid matter, or in other words, on product viscosity.
That is, the higher the viscosity, the greater the effect of
suppressing coagulation of casein protein, to thereby improve

stability. As the solid matter, a sweetener such as sugar is



stability. As the solid matter, a sweetener such as sugar is

-3- generally used. However, in order to neet recent, nounting demands
resulting fromconsuners' keen awareness of nutrition which call for |ow
cal orie products and beverages having |light flavor, sugar and ot her
sweet eni ng agents which have heretoforeg been used have cone to be used in
smal | er anounts. This also places limtation on stabilization of products
achi eved by deneraddiyngselde cHowemerof isobrdensts ateet recentn wioemitdhgt he
foregoing, the present inventors have conducted extensive studies, and
have found GRBBRfscFeatlsing Sobubtensemers! | kées avwmsness afs apftedtion

pol ysaccharide is wused as a stabilizer in the production of an acidic mlk
beverage, aM@ithocgdlnbps dpwpsadérhenpyediucts i amil thesminageiss haariagper f or med
at specific_stages of the production process, there can be obtained an

aci di ¢ m | k1BgBEr &davaRi cEuPaT andookheni sweetkenlnie mgestabwhich hage

remar kabl e texture, thus |eading to conpletion of the invention.

Accor di ngl yhezegefiersl bespeesedt havie gomecte hevused dn smalflerpameoudésan

i ndustrial ly advantageous nethod - which has mninmal effect on product
flavor and tBXfupdéso Pdpcep, dimétatiom omisfkabiiizationcofyerpducitsi ng no
unf avor abl e Basty sensati on and exhi biting excellent storage stability.

In one aspeBfRdfVeHePEr dReReashngnthencontrie 9% sqidsl maddex .met hod f or

produci ng an acidic nlk geverage, characteri zed by honogeni zi ng fermnmented
mlk, then addi ng® Y&f¥r 9Solths| EoRedping| Utk xRt doventeins hgvef ol | owed
by

conducted extensive studies, and have found that when water-
soluble hemicellulose such as a soybean polysaccharide is
used as a stabilizer in the production of an acidic milk
beverage, and two or more steps of homogenization treatments
are performed at specific stages of the production process,
there can be obtained an acidic milk beverage which is
endowed with excellent stability and remarkable texture, thus
leading to completion of the invention.

Accordingly, a general object of the present invention

is to provide an industrially advantageous method

which

has minimal effect on product flavor and texture

for
producing an acidic milk beverage providing no unfavorable
pasty sensation and exhibiting excellent storage stability.

In one aspect of the present invention, there is
provided a method for producing an acidic milk beverage,
characterized by homogenizing fermented milk, then adding
water-soluble hemicellulose thereto for mixing, followed by
an additional step of homogenization.

In another aspect of the present invention, there is



an additional step of honobgeni zation. I n anot her aspect of the
present invention, there is -4-

provi ded a nethod for producing an acidic m |k beverage, characterized by
honmogeni zing fernmented mlk, then adding thereto a m xture of

wat er - sol ubl e hem cel | ul ose and a dairy , product for mxing, followed by an
addi tional step of_ honogeni zation MODES FOR CARRYI NG OUT
THE | NVENTIR?‘PVlded 3 r‘?‘ecqg'@dprf@?eWOFlﬁﬁéﬁﬂi 8n, agtdbe Al |aeraIYes ref er
to |live-bacteria-containing beverages such as fernmented mlk, dairy
product s, aﬁm’qaﬁﬁ Tdzed Py homegenisdngr fgrsented koille than

containing sterilized fernmented mlk; and kefir and the |like all of which

are defi nedRFetfe @ Mixtane ioff watedrsaseblechericehikesmhand infalry

Standards, etc, for MIlk and Dairy Products (Japan M nlstry of

Agri cul t ur &FOUCtChRE FIKInG.hEod 1BWRE 3§e§na?‘3d£ﬁ¥ﬁﬂ i Xi ng
fernented | k and syrup sol ution which are prepared separately As used
her ei n, 1At ers to a sterilized or unsterilized solution

obtained by cultlvatlng | actic acid bacteria, bifidobacteria, yeast, or
the like in an undiluted or diluted dairy product such as fresh mlKk,

£ 9., Cow s m Ik And 9%tngs UK CRENIL bR e, K pouder anc
Zlﬂng: X (r)n'rl Lnbg\?g}hgt@:{e‘ Oﬁqreoge&tmqnvent% alcid 8”:%39]% gtwlrgpaéjgs f:r':eaf/ gr of the
to live-bacteria-containing beverages such as fermented milk,
dairy products, and lactic acid bacteria beverages; milk-type
beverages containing sterilized fermented milk; and kefir and
the like, all of which are defined by the "Ministerial
Ordinance concerning Compositional Standards, etc. for Milk
and Dairy Products (Japan Ministry of Agriculture)."
Generally, these beverages are manufactured by mixing
fermented milk and syrup solution_which are prepéred
separately. As used herein, fermented milk refers to a
sterilized or umnsterilized solution obtained by cultivating
lactic acid bacteria, bifidobacteria, yeast, or the like in
an undiluted or diluted dairy product such as fresh milk,
e.g., cow's milk and goat's milk: skim milk powder:; whole
milk powder; and fresh cream. In the present invention, the
dairy product may be used singly or in combination of two or
more, in comnsideration of £lavor of the acidic milk beverage
and characteristics of the bacterial strain. Also, in the
present 1nvention; the term "dairy product” means a product

containing milk protein. Particularly preferred dairy



and characteristics of the bacterial strain. Also, in the present

I nvention, the term"dairy product” neans a product containing mlk
protein. Particularly preferred dairy

-5- products are reconstituted mlk prepared fromwhole m |k powder or
skimm |k powder. As used herein,_sa syrup solution refers to a
solution containing a sweetener. In sone cases, the syrup solution my
contai n a REWGEE_Tgnaeceastitatepr aitk aprepared i yhale mdilk ary

pur poses include diet sweeteners such as aspartane, stevia, and
sacchar i ne POXI 19T iskdym Fddk ROWAREt er - sol ubl e henicel lul ose, a flavoring
agent, and other,  ingredients such as nutrients may be prepared separately
from the syrupAHARadbRerSinmR FITHRCEPHBELPR CeHRES tTR & \FUMtian utj on.
In the present invention, fernmented_mlk is firstl honogeni zed.

Honpbgeni zat R F &R Nk 3 EFEELREGTHY 4R E%%eﬁ?%algh%t%%ﬁw‘%on
honogeni zer referably under .a ressure of 100 -_250 kg/cnmferr], nore
pr ef er abl y“é?t?glﬁon%%n I?g/s(FﬁF’élFF.e‘e-Aaﬁflg’ﬁhﬁr%%%%r e %Fﬁfée‘??gllep%e&ﬂn&?lsy
affect the st%gjlit of the enﬂpgroguct. Next, water-sol uble
heni cel | ul G$F i o IS POSRFe APEFRAR; ThehnFrte FeRe M TS

honogeni zat i on. ol ubl e heq;cellulose usable in the

present i nFERAGecIS &Sf l gfsm ];F\é\%%ggFi efr din DFFOLEARE Uy RSans, pal m
a;ggf: gfg%%ﬂ%ffgggﬁggﬁy %#%%gli%iggé,egcfiavgp Aéwaé§g€¥“aﬁ31gﬂﬁ%1(riCe’
ingredients such as nutrients may be prepared separately from
the syrup solution, or may be incorporated into the syrup
solution.

In the present invention, fermented milk is firstly
homogenized. Homogenization may be performed by a
conventional method using a homogenizer, preferably under a
pressure of 100 - 250 kg/cm?, more preferably about 150
kg/cm®’. A high pressure does not particularly affect the
stability of the end product.

Next, water-soluble hemicellulose is added to fermented
milk which has undergone homogenization.

Examples of water-soluble hemicellulose usable in the
present invention include that originating from oil seeds
(soybeans, palm trees, coconuts, corns, cotton seeds, etc.)
and/or cereal grains (rice, wheat, etc.), preferably that
originating from beans, especially soybeans, more preferably
that originating from the cotyledons of soybeans. For
example, hemicellulose originating from soybeans is

polysaccharide composed of rhamnose, fucose, arabinose,



originating from beans, especially soybeans, nore preferably that
originating fromthe cotyl edons of soybeans. For exanple, hem cellul ose
originating from soybeans is pol ysaccharide conposed of rhamose, fucose,
ar abi nose, -6- xyl ose, gal actose,

gl ucose, and uronic acid. The nol ecul ar-g-wei ght of the water-soluble

hem cel l ul ose is 1,000,000 or |less as neasured by the limting viscosity
met hod usi BJloseangatacposeul ahugesi |aml aufand sifddla DIRROMRIRCRIAE t he
standard substance. As the raw material of water-soluble hem cellul ose,
there are WedghBuPEsthe vakers-smleblerhemigialdidesenyisr dnBPPrg0PaPr protein,
and starch_fromoil seeds_ and/or cereal grains. The raw material is

heat - deconp&§&dasppepsrapfybyt the- 1uiting yisaosd tyr apdhel ¥81iDg- 130[err] C,
around a pH corresponding to the isoelectric point of the protein

contai ned €hapréprd pylinlan| (ayailaklke fram Shovwa Denkenkr-&d) esofPehe
reaction mxture. As needed, the fractions are subjected to treatnment with
activated E%aPE3AR, supehanea: AFtHhedswr matariadsiof, watgangpluble
precipitation, and the like, thereby renmoving hydrophobic substances and

| ow mol ecubgicedpulafeesthofenardised it s of Sakeise¥RiChe a8 get wat er -
sol ubl e hem cellul ose is obtained. In the present invention, _the

wat er - sol uBP&E2RBRACRY| GPBIELRGyLTRE. BRI fAWnStUREchdrery 011 seedsghe
wat er - sol ubl e hem cel | ul ose_nay be added alone qr , as a m xture with the
dairy prodﬁ&@/oFfcFﬁéaﬁaQE?lgﬁruﬁm%e raw material is heat-decomposed

preferably at 80-130°C, more preferably 100-130°C, around a
PH corresponding to the isoelectric point of the protein
contained therein. Water-soluble fractions are fractionated
from the reaction mixture. As needed, the fractions are
subjected to treatment with activated charcoal, treatment
with adsorptive resin, ethanol precipitation, and the like,
thereby removing hydrophobic substances and low molecular
substances. When the fractions are dried, the target water-
soluble hemicellulose is obtained. In the present invention,
the water-soluble hemicellulose may be obtained from the
market.

The water-soluble hemicellulose may be added alone or
as a mixture with the dairy product. If the water-soluble
hemicellulose is added after being mixed with the dairy
product, stability is improved, and the bacterial wvolume and
pPH can be controlled with ease. Examples of the dairy
product usable in the present invention include fresh milk
such as cow's milk and goat's milk, skim milk powder, whole

milk powder, fresh cream, and the like. A preferable dairy



hem cel |l ul ose is added after being mxed with the dairy product, stability
I's inproved, and the bacterial volunme and pH can be controlled with ease.
Exanpl es of the dairy product usable in the present invention include
fresh mlk such as cows mlk and goat's mlk, skimmlk powder, whole

m | k powder, fresh cream and the Iike._%_preferable dairy

1" powder DRI, sk ks BUk hrapiRd T Eecm el BT, nebistoc,
Conbi nat i on B Tl SRk paad " Whe AELEY, BrQHE AR N gy e et "
Loget hor wi (15 19 25 aNFeSoaraRt P2 ppbid (oot hed s o Ao it

e col | ul ooy FEphpy” ferb e WBka. biFeyY oS °hh (RS aait e 138, 5K on
CiTects on Pravor g, S-S0 8, RER EELINIOSE Y oY AncGir R

concentrati qnf ¢ilae 3‘.@’%‘?‘%9%%58385%5' L gil?%for[raymprmoa\gé %e)er gi?réseﬁ]; i ci ent

stability of the aci ever order to

[1avor, charagines! Wit 204 cbel nbfieflngh EIL) GlddedEVaiAgR, aci o my

be added during the manufacture thereot so ate pH”™ I'n view of

flavor, exaudien OhilkehRieedodCsdevig! 46i% tiddf Addhor Mies actd, and
the like. Acids may be added €ither to syrup solution or to the final
product. concentration of water-soluble hemicellulose is 0.1-1.0 wt.$%,
preferably 0.2-0.6 wt.%. Excessively high concentration of
the water-soluble hemicellulose may provide adverse effects
on flavor, such as smell of soybeans. Also, excessively low
concentration of the water-soluble hemicellulose may provide
insufficient stability of the acidic milk beverage.

In order to improve the flavor, characteristics, and
the like of an acidic milk beverage, acid may be added during
the manufacture thereof so as to regulate pH. In view of
flavor, examples of preferred acids include citric acid,
malic acid, and the like. Acids may be added either to syrup
solution or to the final product.

After the above-mentioned mixing procedure,
homogenization is performed again. The second homogenization
may be performed under the same conditions as in the first
homogenization. Following the mixing procedure, there may be
performed f£inal treatment such as dilution with water or
addition of arbitrary ingredients before the final products

are obtained. In such cases, the second homogenization may



After the above-nentioned m xi ng procedure, honogenization is perforned
agai n. The second honogeni zation nay be perfornmed under the sane
conditions as in the first honogenization. Follow ng the m xing procedure,
there may be perfornmed final treatnment such as dilution with water or
addition of arbitrary ingredients before the final products are obtained.

I n such cases, the second honopgeni zati orY may

- 8- be per flsr sk fiamed tafddn tdle thieatlmemeatment. In the case of

manuf acture of a |live-bacteria- containing beverage, regulation of non-fat
mlk solid natt efn the t¢aseahaamifactorer iof anyive-bagterdd-for confornity
with the "Mnisterial Odinance concerning Conpositional Standards, etc.
for M|k amprikaining dwnscage . Tregidasignhoffiogenrfati vihlk neglid patter ned
after such regul ation. Exanpl es The present invention will next be
descri bed 8r e glumhemmfl dactariay mey beereavinefofior scopformify aaitdnl y
to the exanples, wherein "% used in Exanpl es hereunder represents

"g/m %" Tde "'Miaisfterial nddpameet fongerning) ComposhtioealrPeandanis.
process at which honogeni zation is perfornmed and the nunber of repetitions
of honpgenigtti dier Milk aadhDadaowt Predmgtst " onThensedenddhemogenization
relatively wunstable storage stability was designed, and products based on

thi s fornul®aY &e Rarf ggmad add egh se¢sh regulasdandi f f er ent

Examples

The present invention will next be described by way of
examples. However, the invention is not limited only to the
examples, wherein "%” used in Examples hereunder represents
"g/ml%."

Test Example 1 Study on the point(s)} within the production
process at which homogenization is performed and the number
of repetitions of homogénization:

A product formulation considered to have relatively
unstable storage stability was designed, and products based
on this formulation were prepared through fourteen different
methods. The resultant products were stored at 10°C, and the
effects of the point(s) within the production process at
which homogenization was performed and the number of
repetitions of homogenization on product properties during
storage was investigated. The amount of separated whey and
the amount of sediment at the bottom of the bottle were used
as indices for evaluation.

The amount of sedimentation (wt.%) was determined as



met hods. The resultant products were stored at 10[err]C, and the effects
of the point(s) within the production process at which honbgeni zati on was
performed and the nunber of repetitions of honpbgenization on product
properties during storage was investigated. The amount of separated whey
and the anmount of sedinent at the bottom of the bottle were used as

I ndi ces for eval uation. The anount-%f sedinentation (w.% was
det er mi ned &pllows. -9- follows. A lid was
removed froma container containing a sanple, and t he contai ner

containing a éa%%ﬂewﬁﬁsrﬂﬁpgh@dfrqmwagmmntﬁlnertdunﬁamq@ng-@omamwdengand
cont ai ner le within the container was gently poured out, then
t he contalnertﬂﬁscﬁ?ﬁggﬁeﬁpg?ﬂﬁﬁ%ﬁﬁﬁﬂf%rs%WRJQnWﬂﬁ(¥e%§¥$d- {Welsbht afner
was wei ghed af %er cl eaning of the sanple coll ected around the opening.
(Vi ght of cohPgi AdgPPhepeontaipingeerntayner: Al contai ner was washed and
wei ghed. (Wi ght of clean . container: C Sedi nent

(wt % ={ (B- C)78A$€}'l}>3<§o‘@it11}n W%a‘rl%!ﬁ%iﬂ@ waRyraaditdin posingdi oug. Ebenent ed
ml k: 16% ski n1|k xder was djssolved in 60[err]C water, sterilized,
and then inoc ﬁtﬁﬁngﬁ‘ ’I‘leia‘ﬁ?%b%%???%s‘lp%‘&%ldo(‘@& IRONEIPAPULS . c BREUr e

until the solytion h Pki of 3,6. _Syrup saolution: 30%fructose and 2%
soybean polysgéﬁhg?? iner was weighed after cleaning of the sample

collected around the opening. (Weight of container plus
sediment: B)-
* The container was washed and weighed. (Weight of clean
container: C)
Sediment (wt%)={(B-C)/(A-C)}x100
1) Preparation of ingredient solutions
Fermented milk: 16% skim milk powder was dissolved in 60°C
water, sterilized, and then inoculated with Lactobacillus
casei (FERM BP-1366) to culture until the solution had a pH
of 3.6.
Syrup solution: 30% fructose and 2% soybean polysaccharide
(SM-900, manufactured by San'eigen FFI) were dissolved in
60°C water, and the resultant solution was sterilized at
100°C for 5 minutes to prepare a syrup solution.
Skim milk powder solution: skim milk powder was dissolved in
60°C water, and the resultant solution was sterilized at
100°C for 5 minutes to prepare 16% skim milk powder solution.
2) Methods for preparing stock solutions
In preparation of stock solutions, either one of the

following two series of processing was used:



(SM 900, manufactured by San'eigen FFI) were dissolved in 60[err]C water,
and the resultant solution was sterilized at 100[err]C for 5 mnutes to
prepare a syrup solution. Skimmlk powder solution: skimmlk powder was
dissolved in 60[err]C water, and the resultant solution was sterilized at
100[err]C for 5 mnutes to prepare 16% skimm | k powder solution. 2)

Met hods for preparing stock sol utions In preparation of stock
solutions, either one of the following two series of processing was used:
-10- T-1 series: After the fernented mlk and the skimm |k powder
solution prepared in step 1) were m xed, the syrup solution was
incorporated to the resultant mxture to-ffepare a stock solution. T-2
series: Aftél-% meniagn Aftempdisefestlenttiednmddi aha she upkimohiik opowese
m xed, the fernmented mlk was incorporated to the resultant m xture to
prepare a ststlkiisintingpared in [stephily weep, mikedpi xhagsprapossiwnsowf the
ingredient solutions were as follows: fernmented mlk (163 parts by

wei ght), sy™#s salaauperate® tvarthe meswditght) miahdrekto prépareoaderock
solution (82 parts by weight). Water (600 parts by weight) was added to
the resul t atol¥bdiame to yield a final product. 3) Honbgenization

condi tions )
T-2 series: After the skim milk powder solution and the syrup

solution were mixed, the fgrmented milk was incorporated to
the resultant mixture to prepare a stock solution.

In this step, the mixing proportions of the ingredient
solutions were as follows: fermented milk (163 parts by
weight)}, syrup solution (172 parts by weight), and skim milk
powder solution (82 parts by weight). Water (600 parts by
weight) was added to the resultant mixture to yield a final
product. |
3) Homogenization conditions

Seven different conditions were set for each case of T-
1 and T-2 series. The stages in process where homogenization
was performed and the number of repetitions of homogenization
are shown in Table 1. The pressure applied during

homogenizing was 150 kg/cm?.



Seven different conditions were set for each case of T-
The stages in process where honopgeni zation
repetitions of honpbgeni zation

during honogenizing was 150 kg/cnR.

Table 1 | ngredi ent to which Honogeni za- Honobgeni za-

Honogeni za- skimmlk powderll tion of tion of

of end sol uti on was added ~~~fernented st ock

T-1 T-1la Fermented m |k yes yes yes

yes yes no T- 1c Table 1 yes

no yes T-1d yes no

no T-le no yes yes

T- 1f 10 e 110 T=1g

no no Ingredyest FolwiicRa H°‘;“l’§§§¥g;% P ‘sf%ﬁ@ﬁf‘@@é Homogeny.es-

yes yes Tslz:bn. milk powder fermented RVIE0 tion ofeend

no T-2¢ solution was added |yes milk sB%ution proguct

T-2d T 1 PAT o n =2e

no -—%, EE" a Femgp@,ged 1l!f_ of yes yes ¥e50

yes npT-1b | T- 29 yes Nn@es A no ﬁ

yes 4) Resul s Stability data relgted tp each serifs arg show) in

Tables 2 apd 3 ¢ }%s ° yés
T-1d yes no no
T-1le no yes yes
T-1£ no yes no
T-1lg no no yes

T-2 | T-2a Syrup solution yes yes yes
T-2b yes yes no
T~2¢ yes no yes
T-24 yes no no
T-2e¢ no yes yes
T-2f no yes no
T-2g no no yes
4) Results

1l a

nd T-2 series.
was performed and the nunber of
are shown in Table 1. The pressure applied

Stability data related to each series are shown in

Tables 2 and 3.

tion
pr oduct




-12- Table 2 T-1a
T-1b T-1c T-1d T-1e T- 1f T-1g pH Day 1 4.13 4.13
4.13 4.13 4.13 4.13 4.13 Day 7 4.06 4. 06 4. 06
4. 06 4. 06 4. 06 4. 06 Day 14 4.03 4.02 4.02 4.02
4.02 4.02 4.02 Day 21 3.96 3.96 3.96 3.96 3.95
3.95 3.94 Separation Day 7 5 fo. 7 7 6 8
7 of whey Day 14 9 10 10 13 9 12 11 (nm
Day 21 12 13 12 19 17 18 18 Sedi nmen- Day 7
1.02 1.24 1.06 1.65 1.28 2.0%abla .33 tation at the bottle Day 14
1.30 1.6 145 2. 05 181 2.56 215 thottom (A PDay—21 17188
553 1.9 > en  9.E] Toda | t-3p | foic’ [1-1d | T e | ¥-1f | T-lg
Table 3 pPH Day 1 B.23 | 413b| 4TxRq 4T32d 4.132¢ 4.1‘B—’f4 13l-i29
pH Cay 1 4.3 4os Bdds |4 . 4,14
Day 7 4.06 4.07 71 s [ 4066 | fitted 498 g 08t 4be'Y e3f 14
4.01 4.01 4.03 41?% 14 114083 | 4.03 4.3 | 4.02 4.02 Do4.021| 3, (9’5
g. 96 g 97 3 96 3}):955 21 [3:3966 ﬂﬂ:’a.% ‘>ei>3<feat 1 8Ngg DAY 9% _| .95 ! 3%, 1o
T UT y |€‘y’ T T
6 9 Sep&a(tm “Day Thay 21 | 14 12| ma2| s2] 811 7 15
13 Sedi nenef wiHeégy 7 D&y 48 G 68 10.66 10l.42 130.{71 9 0{832 0.7
tation at {lmmbpottle 4 79 8y 0. 88 1.[71__ 0} 88 1.05
1700 bot t obr 5 tay A8 219 $27% 608 §1502 150 1 O Ty T 0%
As is appa eadirfenom Talbayes'lz andz 3, 1SaApl es.0B- 1al.85 1Yb,1.28- [Lcz. 0F- 2a1.5B 2b,
and T-2c, wapeipwere opiai t By ough ¢,honpggniizat f.on gf Jfer ed
fol | owed by th%ﬁﬁ@éﬁ?zatlon o% a stock selution gﬁ5/orqéﬁ£en 'g%odug1#¥
produced | & E%tt%&?hen?aélt 2dr] 3nB8 | ePs 23epak @i gn20§6 wh@y 51 hpard .@5d | oF Her
sanpl es, providing stable m |k beverages.
Table 3
T-2a | T-2b | T-2¢c | T-2d | T-2¢ | T-2f | T-2g
pH Pay 1| 4.13 | 4.14 | 4.14 | 4.14 | 4.13 | 4.14 | 4.13
Day 7| 4.06 | 4.07 | 4.07 | 4.07 | 4.06 | 4.06 | 4.06
Day 14| 4.01 | 4.01 | 4.03 | 4.03 | 4.03 | 4.03 | 4.03
Day 21| 3.95 | 3.96 | 3.97 | 3.96 | 3.96 | 3.96 | 3.96
Separation Day 7 5 6 6 8 6 > 7
of whey bay 14 7 7 6 10 6 9 8
(o) Day 21| 11 12 12 20 11 15 13
Sedimen- Day 7| 0.58 | 0.68 | 0.66 | 1.42 | 0.71 | 0.83 | 0.73
Eﬁzlﬁﬁtife Day 14 | 0.79 | 0.87 | 0.88 | 1.71 | 0.88 | 1.05 | 1.00
bottom (%) Day 21{ 1.20 1.16 1.20 2.12 1.36 1.49 1.45

As is apparent from Tables 2 and 3,

T-1¢, T-2a, T-2b, and T-2c, which were obtained through

Samples T-1la, T-1b,

homogenization of fermented milk followed by homogenization

of a stock solution and/or an end product, produced less

sedimentation and less separation of whey than did other

samples, providing stable milk beverages.



-13- Test Exanple 2 Study on the point(s) wthin the production process
at whi ch honogeni zation is perfornmed and the nunber of repetitions of
honogeni zat i on: Fermented m | k and syrup sol ution containing soybean
pol ysacchari de were prepared individually, and products were nanufactured
t hrough five different methods described below. The resultant products
were stored at 10[err]C, and the effectngQf the point(s) wthin the
production process at which honogeni zati on was perfornmed and t he nunber of
repetitions of honobgenization on product properties during storage was
i nvest i gat efesThExamplat 20f sSpadwtand theepodnd (shewdkbint thé preduabthon at
the bottomof the bottle were used as indices for evaluation. 1)
Pr epar at i onpPgbcesgr adli whichohompgeniz&eiomn nie panfiormed] andk ithennubpswder
solution was sterilized at 121[err]C for one mnute, and then was
i nocul at ed Wit Fepeidtadpnei PEfubobageniz#FEONn 8P-1366) to culture until the
solution had pH 3.9. Syrup solution: 20% fructose and 1. 33% soybean
pol ysacchari de @smmee@ydm@ﬁékdﬁgéosyéwpi$p¥mﬁ¥9n]qpnmﬂiainsam@fgga@
sterilized at ~ 100[err]C for 5 mnutes to prepare a syrup solution. 2)
Pr oduct i on P@ﬂﬂ§é¢°harid$hﬁeﬁﬁxPﬁgP®¥%%o*@é&ﬁk@Qﬁllﬂhe§@»'ﬁﬁ%%%ﬂ%?ﬁtwere
solutions were as follows: fernented mlk (174 parts by weight) and syrup
sol uti on (2PenpErcsuppdEhyaugh GiverdiGErrent mehpd 'ﬁﬁﬂ?}gﬁgébééﬁgd to
the resultant mxture to yield a fina

The resultant products were stored at 10°C, and the effects

of the point(s) within the production process at which
homogenization was performed and the number of repetitions of
homogenization on product properties during storage was
investigated. The amount of separated whey and the amount of
sediment at the bottom of the bottle were used as indices for
evaluation.
1) Preparation of ingredient solutions
Fermented milk: 21% skim milk powder solution was sterilized
at 121°C for one minute, and then was inoculated with
Lactobacillus casei (FERM BP-1366) to culture until the
solution had pH 3.9.
Syrup solution: 20% fructose and 1.33% soybean polysaccharide
{SM-900) were dissolved in 60°C water, and were sterilized at
100°C for 5 minutes to prepare a syrup solution.
2) Production method

The mixing proportions of these ingredient solutions
were as follows: fermented milk (174 parts by weight) and
syrup solution (226 parts by weight). Water (600 parts by

weight) was added to the resultant mixture to yield a final



-14- product. The pressure applied during honogenization was 150
kg/cmerr]. The following five different nethods were used. Sampl e A
After honogeni zation of fermented mlk, a syrup solution was added thereto
and the m xture was honogeni zed again to obtain a stock sol ution.

Sanpl e B: After honogeni zation of fernented mlk, a syrup solution was
added thereto (w thout honpbgeni zation) to obtain a stock sol ution.

Sample C. Fernmented m Ik and a syrup solution were mxed, and then the
resultant m xture was honpbgeni zed twice consecutively to obtain a stock

sol ution. Sanple D Fermented milkjgnd a syrup solution were mxed,
and then the resultant m xture was ho njzed t obtai.n a stock S tion.
Sorpl o & FEFRGICLD PR REESRBREGRAPLL %‘ftéw S homtishiketipn e ditn o
syrup solut ded_thereto en&ﬁ blon to ob ain a

st ock solut SuFe fowing THQEEP% 553 BEPPEY HaFR BFSfespective

series are -15-

Tabl e 4 Show@ah% gagte ifter homogenization of fermented milk, a

syrup solution was added thereto and the mixture was
homogenized again to obtain a stock solution.

Sample B: After homogenization of fermented milk, a
syrup solution was added thereto (without homogenization) to
obtain a stock solution.

Sample C: Fermented milk and a syrup solution were
mixed, and then the resultant mixture was homogenized twice
consecutively to obtain a stock solution.

Sample D: Fermented milk and a syrup solution were
mixed, and then the resultant mixture was homogenized to
obtain a stock solution.

Sample E: Fermented milk was homogenized twice
consecutively, and then a syrup solution was added thereto
{(without homogenization) to obtain a stock solution.

3) Results
The storage stability data of respective series are

shown in Table 4.
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On the whole, when homogenization was performed twice,

However,

Sample E obtained

through a process in which fermented milk underwent two

consecutive homogenization treatments exhibited lower

stability than did samples in which fermented milk was

homogenized only once.

stability.

Test

Example 3

Sample A exhibited the highest

Study on the point(s) within the production

process at which homogenization is performed and the number

of repetitions of homogenization:

Fermented milk, syrup solution, soybean polysaccharide

solution, and skim milk powder solution were prepared

individually, and products were manufactured through thirty-

five different methods described below,

order and position of homogenization were combined in

in which addition



the products were tested for their storage stability. The products were
eval uated after they were stored at 10[err]C, and simlar to the case of
Exanpl e 1, the amount of separated whey and the anmount of sedinment at the
bottom of the bottle were used as indices for evaluation. 1) Preparation
of ingredient solutions Fernmented mlk: _1§% skimm |k powder solution was
sterilized, and then was inoculated with Lactobacillus casei (FERM BP-
1366) to culdiffexgnt |waym sdutseardmcdfihe sptiSumuprediiation: méthod
fructose was dissolved in 60[err]C water, and sterilized at 100[err]C for
5 m nut es t ofQF epRfaining mpedusits iemloweSoywidshn speblsastbnage cpsopentins,
3.17% soybean pol ysaccharide (SM 900) was dissolved in water, and was
sterilized dthampeduqts wWexe Fefted donrt dherdapsterageogbabhlptyysdbudari de
solution. Skimm |k powder solution: Skimmlk powder was dissolved in
60[ er r] C watprodugls \weres tesralluated aiftedO[they] @eter sboneduatslo, @mndpar e
30% skim m | kK powder solution. 2) Production method The raw

materi al s sHoWHLIaE Tedhithes aasee ofi Example Ronthenameunt nobrsepardted
appearance fromtop to bottom to thereby obtain end products. Mark "+" in
Tabl e 5 i ndi"@%eand dhgyamosmt of sedimentt atatliei hgttancof sthe otklet s
were mxed in advance. The m xing proportions of respective solutions
were as fol I"{Ee B%8%hER d@ddices €985 eyaduatagn.wei ght), syrup sol ution (95

parts by wei %htl:), soybean -17-
I reparation of ingredient solutions

Fermented milk: 16% skim milk powder solution was sterilized,
and then was inoculated with Lactobacillus casei (FERM BP-
1366) to culture until the solution had pH 3.7.

Syrup solution: 60% fructose was dissolved in 60°C water, and
sterilized at 100°C for 5 minutes to prepare a syrup solution.
Soybean polysaccharide solution: 3.17% soybean polysaccharide
(SM-900) was dissolved in water, and was sterilized at 100°C
for 5 minutes to prepare a soybean polysaccharide solution.
Skim milk powder solution: Skim milk powder was dissolved in

60°C water, and was sterilized at 100°C for 5 minutes to

prepare 30% skim milk powder solution.
2) Production method

The raw materials shown in Table 5 were mixed or
homogenized in order of appearance from top to bottom, to
thereby obtain end products. Mark "+" in Table 5 indicates
homogenization treatment, and ingredients in brackets were
mixed in advance. The mixing proportions of respective
solutions were as follows: fermented milk (205 parts by

weight), syrup solution (95 parts by weight), soybean



pol ysaccharide solution (95 parts by weight), and skimm |k -powder
solution (22 parts by weight). Water (600 parts by weight) was added to
the resultant mxture to yield a final product. The pressure applied
during honogeni zati on was 150 kg/cnferr]. The followng five different
met hods were used. - Table 5 K-1 K- 2

K-3 K- 4 K-5 K- 6 K-7 K-8 -k K-10 fmt fmt f mt+

f m+ f m+ PokﬁﬁﬁCCHQﬁﬂde gahuationf 95 phmts bypweighp), amdpskimsmilk sps

sSps sSps rup syru + sSps syru S S

sSrup P m;)owcgalﬁ) so %rg)égzp pa;r:ts byswgpght + Wazenp(soggpg?qmtss}g@)
syrup] sSyrup. _syrup sps syrup + +

sps + wquﬂ%ﬂ wqg:ggde tpgtheKrggultﬁn15m1xkpqg to wiald a}@xnal

K-19 fmt f m+ fm fm syrup

[smp | [smp Pr°df"s?1‘=p Thff‘srﬁéf“% appéwsd dumg homen%monsw] 150 sps]
syru Syr sSvVru +

s%s P Syrﬁpﬁgg/ 22PS Thesggllogyp@pflve4diffqgﬁqﬁ3methods wéégpgsed +

+

S rup syrup + sps K- 20 K-21
K- 22 K—23 K—24 K—25 K-26 Control K-27 fm fm fm fm
fm fm fm fm fm snp snE sps sps sps sps
sps sps SpsS sps syrup Table + 0+ snp
syru syiu + + a S A ST
AR ;1 K2 TR KL KD T ees [ R [gdf ),
+ syrup , fm+ +Em+ fm+ fm+ fm+ fmy pgfmk. pofm+ K- 30

co1 Kol M R | | mo) Zorpomeoh o (s e
syrup syrup §yrup syrg Sy mp
s sps] | SEunl oy T g, | sg,p | FHIY | T | TR 24 e

snp sps] sSps Syrup SPs  Sps T T + +
snp = ski mm 'K powder fm=Tfermentedmtk—syrup—=——syrup—sotttion
K-11 K-12 K-13 K-14 K-15 K-16 K-17 K-18 K-19
£fm+ fm+ fm+ fm+ £m+ fm+ fm £m fm
syrup [ smp [smp [ smp [ smp smp smp smp smp
[ smp sps] sps] syrup]} | syrupl] sps + + +
sps] + syrup + sps syrup] sps sps syrup
+ syrup + sps + + + syrup +
syrup + sps

K-20 K-21 K-22 K-23 K-24 K-25 K-26 | Control | K-27
fm fm fm fm £m fm fm fm fm
smp smp sps sps sps sps sps sps sps
sps syrup + + + + smp syrup syrup

+ + smp smp syrup [ smp + smp +
syruap sps + syrup smp syrup] | syrup + smp
+ + syrup + + + + +

K-28 K-29 K-30 K-31 K-32 K-33 K-34
fm fm fm fm fm fm fm
syrup | syrup | syrup | syrup | syrup | [smp [ smp
+ + + + smp sps] syrupl

smp smp sps [smp + + +
+ sps smp sps] sps syrup sps
Sps + + + + + +

smp = skim milk powder
fm = fermented milk
syrup = syrup solution



-18- sps = soybean pol ysacchari de sol ution 3) Stability data related to

each series are shown in Tabl e 6. Tabl e
6 K-1 K-2 K3 K4 K5 K6 K7 K8 K9 pH
Day O 4.09 4.09 4.1 4.09 4.11 4.11 4.11 4.11 4.12 Day
7 3.99 3.97 3.98 4.02 3.99 3.98 3.98 3.98 3.98 Day 14
3.91 3.9 3.893.953.88 3.89 3.89 3.9 3.88 Separation Day 4 4
3 4 4 3 3 3 3 4 of whey Day 7 9 4
5 4 4 4 4 3 5 _18- Day 14 15 7 6
6 7 4 0.89 0.64 0.72 0.6
0.55 0.6 O. %Bf osgﬁbe?P'ﬁ?1Y§ﬁ%F Fes°%iﬂ}°n7 1.16 0.82 0.91 0.88 0.75
0.9 0.69 0.79 1.15 bottom (% Day 14 1.51 1.11 1.29 1.29 1.07 1.28
1.13 1.15 1.61 K-10 K-11 K-12 K-13 K-14 K-15 K-16
K-17 K-18 pH3) Stabililgy ddta 4ellhted 12 dath sdrids drdlshdwdlindrdRle 46 12
4.12 Day 7 3.98 3.98 3.98 3.97 3.98 3.98 3.98 4.02 4.01
Day 14 3.89 3.88 3.88 3.87 3.87 3.87 3.9 3.9 3.89 Separation Day
4 2 3 3 2 4 3 4 4 3 of whey Day
7 3 4 4 3 5 4 fable 6 5 Day 14 8
7 6 G 14 £ 7 12 10—Sedi-ren Bayr—4—0-7— 058
0.62 0.51 0.6 0.63 0.56 DXs3 jp¥73 Fﬁe got4 | £-SDak-67| KO7 JoK8 18K-D |8
0.66 0.9 Qp8 0.76 1pRp b P4.d0t4.0%|( X1 ey 14.111] 8%1 1409 {131 1%.Q
1.31 1.2 1. 04 1.51 31(;27 3.9913.9713.98}4.02}3.99/3.98/3.98(3.98|3.98
Day 14 {3.91] 3.9 [3.89]3.95/3.88/3.89]|3.89 3.9 |3.88

Separation Day 4 4 3 4 4 3 3 3 3 4

of whey Day 7 9 4 5 4 4 4 4 3 5

(mm) D ;

ay 14 15 7 6 6 7 6 7 8 15
Sedimen- Day 4,0.890.64}0.72| 0.6 [0.55| 0.6 {0.58[0.64{0.73
ﬁﬁ:‘gﬁtiie Day 7[1.16/0.82|0.91{0.88(0.75| 0.9 |0.69}0.79]1.15

bottom (%) Day 14 [1.51]1.11/1.29(1.29}1.07(1.28}1.13{1.15|1.61

K-10 [ K-11 [ K-12 | K-13 |K-14 | K-~15{K-16 | K-17 | K~18
pH Day 0 [4.11]4.12(4.11(4.11|4.11|4.11|4.12[4.12|4.12
Day 7 (3.98)3.98(3.98(3.97}3.98(3.98{3.98|4.02]|4.01
Day 14 {3.89,3.88;3.88}3.87[3.87[3.87] 3.9 ] 3.9 |3.89

Separation Day 4 2 3 3 2 4 3 4 4 3

of whey bay 7 3 4 4 3 5 4 4 6 5

mm

(m ) Day 14 8 7 6 6 11 8 7 12 10
Sedimen- Day 4| 0.7 j0.58(0.62!0.51} 0.6 |0.63{0.56[0.83|0.76
tation at

the bottle Day 7(0.99({0.78( 0.8 (0.66] 0.9 i10.88|0.76]1.05!1.04

bottom (%) Day 14 1.39{1.09|1.11/1.03|1.31] 1.2 [1.04[1.51}1.62




-19- K-19 K-20 K-21 K-22 K-23 K-24 K-25 K-26 K-27 pH

Day 0 4.1 4.12 4.12 4.1 4.1 4.1 4.09 4.1 4.08 Day 7
3.99 3.98 3.99 4.01 4.01 4.01 4 4.02 3.99 Day 14 3.9 3.91
3.9 3.91 3.89 3.9 4.91 3.91 3.89 Separation Day 4 7 3 4 4
3 3 3 3 3 of whey [hy 7 7 5 6 5 5 5
5 4 (mm Day 14 10 %9 8 7 6
Sedimen-  Day 4 0.98 0.83 1.03 o 64 0.8 67 o 65 0.58 0.63 the bottle
Day 7 1.09 1141376069 0761067 1087075 T'Juttum(s

1.67 1.71 1.92 1.2 1.35 1. ‘?“19 &2 | K32} | 522 | K223 K-24 K-26 | K-3%

52

K-29 K-30 Kp#l K-32 K-33yK-a3¢4.Cond.rial| 4oll2 | 4.1 | 4.Day 4.0 44.03 4418 4..&3

4.13 4.1 |4.12 4.12 4. y 1 06 @ 4. 06

3.99 4.02 | 4.02 paj 7! By (7 284 3‘?.9(1*'%? (4701 fle B 2 49353 38

3.95 Separlation Day Day B | 3.3 |3.93 3.9p)|3.89) 3.93 4 911 3. 91 35891

whey — Day 7 18 4oy A 74 33 4§ o4 P 3 | 3 (my | 3 }Day

14 23 O |Sepgratiop b 6 7 8 Sedli men ay. 4 0.74 0.7

0.71 0.53 chswmm 0.88Y 7p.86 | the|bottlie® DayS 7| 0594 0595 0°9% C* 8;
1759

T
(ww]
O

0.7 0.75 4.tr) 0. 889Q9t14)h1(d3/o Hayf 116 116 75 1354 1823 1713 Q;9‘
1.29 1.4 —S—appatrent fi’gln Fatpt-e Hrthe—clasestn ch

f er nent ed nHﬁeﬁlﬂ%& fi r?f"yhcf‘rm%e% §3 QBeszns‘b HP y&AC 1R || 4> [LorPt %0 f3 was
added t her €t 1%ubmemuevn 1 yooa saeqnd 33t epsot o.hohwgmni @.a7ijan 8RS . 75

pert orea. SERGEE ) kopger ey bens | ot el sl mals gl

honogeni zed, consi derabl e ampunts of sedinentation resulted. Al so, when
soybean polysaccharide solutjon \ ngt subjected to honogenization - the

amount of geparated whey was|K@R8#sjiKia9giK-80 | K-31 | K-32 { K-33 | K-34| Control
-20- Furt ety When soyBggn PPk ySACERa g3 v amaang, STk 4 1

Day 714.06|4.0514.064.04 4 3.9914.02 4.02

Day 14 4 [4.01]|3.99| 4 3.9 [3.99}3.89 3.95
Separation Day 4| 8 3 3 4 2 4 3 5
of whey Day 7} 18 4 4 4 5 4 5 5
(mm) Day 14 | 23 9 8 7 6 6 7 8
Sedimen- Day 4/0.74[0.71/0.71]/0.53{0.53{0.71}0.65 0.66
tation at
the bottle DaY 70.94/0.95]/0.95/0.84f 0.7 {0.75|0.79 0.88
bottom (%) Day 14| 1.4 |1.59}1.54|1.23{1.13[0.99|1.29 1.42

As is apparent from Table 6, in the cases in which
fermented milk was first homogenized, soybean polysaccharide
solution was added thereto, and subsequently a second step of
homogenization was performed, stable milk beverages were
obtained. When skim milk powder solution was added to
fermented milk before the fermented milk was homogenized,
considerable amounts of sedimentation resulted. Also, when
soybean polysaccharide solution was not subjected to

homogenization, the amount of separated whey was considerable.



powder solution were m xed in advance, particularly excellent stability
was obt ai ned. Exanple 1 Study of anount of stabilizer Accor di ng
to the K-3 nmethod in Test Exanple 3 (see Table 5), fernented dairy
products were produced. Soybean polysaccharide (SM900) was used as a
stabilizer, and three different product; wer e produced such that the
concentrations of the stabilizer in end %Foducts were 0.2, 0.25, and 0. 3.
The resul t afurgheducviencserbean cep iysawiharids sodatione aagngkimdmilk terns
of storage stability bg use, as indices for evaluation, of the anmount of
separ at ed wheydeRdse ket iem uferefmixed i i mdvwanaenhe Dgatiswmlarlyhexgelient The
pressure applied during honogenization was 150 kg/cnferr]. 1) Preparation
of ingredi effaBbdlityovids ¢etabred®d nilk: 16% ski mmi | k powder sol ution was
di ssolved in 60[err]C water and sterilized. The resultant solution was

I nocul ated with Lactobacillus casei (FERM BP-1366) to culture wuntil the pH
of the solution becane 3.7. 2(g%rup solution: 55% fructose was dissolved in

60[ err] C waBEamPfdl sty anepYle 9 stabdydgersol uti on. Soybean

pol ysacchari de sol ution A: Soybean pol ysacchari de SM 900) was di ssol ved
in water, and stBFFPFIERItBOp E%a?Egzpeﬁhqgﬁﬁ%jﬁﬁﬁhgﬁ@ﬂ?%&b@hé??&e

sol ution. Soybean polysaccharide solution B: In a simlar. manner, 2.6%

soybean pol JRBLE A} 1 JECTBERESS AIESY REQGS were produced. Soybean
polysaccharide (SM-900) was used as a stabilizer, and three

different products were produced such that the concentrations
of the stabilizer in end products were 0.2, 0.25, and 0.3.
The resultant products were stored at 10°C, and were compared
in terms of storage stability by use, as indices for
evaluation, of the amount of separated whey and the amount of
sediment at the bottom of the bottle. The pressure applied
during homogenization was 150 kg/cm’®.

1) Preparation of ingredient solutions

Fermented milk: 16% skim milk powder solution was dissolved
in 60°C water and sterilized. The resultant solution was
inoculated with Lactobacillus casei (FERM BP-1366) to culture
until the pH of the solution became 3.7.

Syrup solution: 55% fructose was dissolved in 60°C water, and
sterilized to prepare a syrup solution.

Soybean polysaccharide solution A: Soybean polysaccharide
(SM-900) was dissolved in water, and sterilized to prepare a
2.1% soybean polysaccharide solution.

Soybean polysaccharide solution B: In a similar manner, 2.6%

soybean polysaccharide solution was prepared.



-21- Soybea
pol ysacchar

n pol ysaccharide solution C In a simlar manner, 3.1% soybean

| de solution was prepared. Skimmlk powder sol ution:

Skim m | k

powder was dissolved in 60[err]C water, and sterilized at 100[err]C for 5
prepare a 30% solution. 2) Production of fermented dairy

m nutes to

products Sanple A fernmented mlk (454 parts by weight), syrup
by wei ght), soybean pol ysaccharide solution A (242 parts by

(242 parts

wei ght), and skimm | k powder

Wat er (1500
product of

sol ution (242

parts by we
m xed. Wate
yield a pr
wei ght), sy
solution C

by wei ght) weresmseadtivater (1500 parts

sol ution

sol uti on {832 parts by wei ght) were m xed.
kﬁ%&n Bﬁng%b&&hégﬁﬁg gggﬁ?]%ﬂ é tafmddilei t & Migel d a

?g ernented mlk é%;@%ngiﬁhfasf”by wee%gh?) sSyrup

0 I q¢¥gé%#gh solution B (242
|gg?§J Fﬁméklbghh%%dé ; iﬂ@1§§|%§€o arts by weight) were

W@M V‘@ﬁlﬁdﬂfﬁ:tﬁ’ox}&@r rmléﬁgolme& tirne to
oduct o anpl e anple C fernented mlk (454 parts b

(242 parts by wei ght and s powder

resultant m xture to yield a product of Sanmple C. 3) Results

Stability d

gha proladiced oh0 o2a¢B rMBht8a AAEreNP¥baudts Table 7.
Sample A: fermented milk (454 parts by welght), syrup
solution (242 parts by weight), soybean polysaccharide
solution A (242 parts by weight), and skim milk powder
solution (62 parts by weight) were mixed. Water (1500
by weight) was added to the resultant mixture to yield
product of Sample A.

Sample B: fermented milk (454 parts by weight), syrup
solution (242 parts by weight), soybean polysaccharide
solution B (242 parts by weight), and skim milk powder
solution (62 parts by weight) were mixed. Water (1500
by weight) was added to the resultant mixture to yield
product of Sample B.

Sample C: fermented milk (454 parts by weight), syrup
solution (242 parts by weight), soybean polysaccharide
solution C (242 parts by weight), and skim milk powder
solution (62 parts by weight) were mixed. Water (1500
by weight) was added to the resultant mixture to yield
product of Sample C.

3) Results

2 b
rslépg RAtUL! 08ng é@%:??iife(?ya Lo l)foéok ﬁi‘ﬂu@é’% ﬁ?‘?méfd%ar ‘s

by wei ght) was added to the

parts

parts

parts

Stability data related to each series are shown in

Table 7.



-22- Table 7 Sanpl e

Sanple A Sanmple B  Sanple C Stabilizer SM 900
Honogeni zat i on 150 150 150 pressure (kg/cnR)
Anount of SM 900 0.3 0. 25 0.2 added
- - pH 0 4.13 4.12 4.12
4 4. 05 4. 05 4. 04 22 7 3.98 3.98
3.98 14 3.967““" 3.96 3.96
21 3.94 3.94 3.94 WO (mm 4 5 5
5 7 6 Table g7 6
14 7 8 9 J1 IT 11
12 Anmount Lof Sample 05 Sample 2An [ppample B {5 Sample C
sedi nent ati on Tstabirigdr 0.166 0. 75smM-900 (WM. % 14
0.92 1.04 T 04 . 2T 1738 1.30
1.46 As i SOBPIRIEAEIGY om Tdbl e 20 evgn wHeR the cdrifentration of
added soybean pol psasairer (de/ca@p 0.12% a stgbility equal to that| obtained
by addition of 0{3% soybea ['ysgccharide was aclhy eved. Exanpl e 2
added — _— _—
pH 0 4.13 4.12 4.12
4 4.05 4.05 4.04
7| 3.98 3.98 3.98
14 3.96 3.96 3.96
21 3.94 3.94 3.94
W.0. (mm) 4 5 5 5
7 6 6 6
14 7 8 9
21 11 11 12
Amount of 4 0.59 0.52 0.53
sedimentation 7 0.71 0.66 0.75
(wt.%) 14 0.92 1.04 1.04
21 1.38 1.30 1.46

As is apparent from Table 7, even when the
concentration of added soybean polysaccharide was 0.2%, a
stability equal to that obtained by addition of 0.3% soybean

polysaccharide was achieved.

Example 2 Study of flavor

(Comparative Example 1)

Fermented milk: 16% skim milk powder which had been
sterilized was inoculated with Lactobacillus casei (FERM BP-

1366) to culture until the pH of the solution became 3.6.



(Conparative Exanple 1) Fernented mlk: 16% skim m | k powder which had
been sterilized was inoculated with Lactobacillus casei (FERM BP- 1366)
to culture until the pH of the solution becane 3.6.

-23- Syrup solution: Fructose, Aspartane, and soybean polysaccharide were
di ssolved in 60[err]C water, and sterillﬁg to prepare a syrup sol ution.
The concentrations of respectlve i ngredifénts in end products were as

foll ows: fPHERBs8O1lutiany Evyptese poispatansg. grd ¢oyheathe above-
mentioned fernented m | k was honogeni zed by the application of a pressure
of 150 kg/ cepéysacchadide veveréisseolired HonodbRi vatierpi sndretexikiged
sol ution was added, and then water was added thereto to produce a
fermented diPr)TEPBEACE. SYFEBBRIBEICR- BENIoNEentratiopfeofr ocedur es of
Conparative Exanple 1 were repeated except that the final concentration of
soybean poI§§§E€ﬁ5%?ﬁe1nﬁﬁgdﬁﬁﬂﬁﬁ in pdRruche e 8¢ dLL9WEF oduct .
(Conpar ati ve Exanpl e 3% The procedures of Conparative Exanple 1 were
repeat ed e§E’éﬁF°’Fﬁat5 h@n@iﬁ%Yb%‘?fthé‘?ﬂtY%ﬂqwqﬁdesmpbéén pdhesaberari de
was 0.5% to produce a fernented dairy product. (Conparative_Exanple 4)
The proceduW%gtb?n%Bnﬁ%F%?PV%dE%h%&ﬂ%?%. @gptgﬁcéBPl%ﬁéFl?He
final concen%ratlon of sog?ean po sqccharlde gas 6@% t o produce a
resul

fermented d8fr§ BFoETere C%ﬁ%éﬁ Wa BRETHPet ant homogenized

mixture, syrup solution was added, and then water was added
thereto to produce a fermented dairy product.
{Comparative Example 2)

The procedures of Comparative Example 1 were repeated
except that the final concentration of soybean polysaccharide
was 0.4%, to produce a fermented dairy product.

(Comparative Example 3)

The procedures of Comparative Example 1 were repeated
except that the final concentration of soybean polysaccharide
was 0.5%, to produce a fermented dairy product.

(Comparative Example 4)

The procedures of Comparative Example 1 were repeated
except that the final concentration of soybean polysaccharide
was 0.6%, to produce a fermented dairy product.

(Comparative Example 5)

The procedures of Comparative Example 1 were repeated
except that the soybean polysaccharide was not used, but
pectin (JMJ-150J, manufactured by CPF) was used as a
stabilizer at a final concentration of 0.3%, to produce a

fermented dairy product.



The procedures of Conparative Exanple 1 were repeated except that the
soybean pol ysaccharide was not used, but pectin (JMJ-150J, manufactured by
CPF) was used as a stabilizer at a final concentration of 0.3% to produce

a fernmented dairy product. - 24-
(Conpar ati ve Exanpl e 6) The procedures of Conparative Exanple 5 were
repeated through use of pectin (AYD-30, manufactured by SKW, to thereby
produce a fernented dairy product. (Conpérative Exanple 7) The

procedur es d¢CofpapativevBxamphpl 6)1 were repeated through use, as a
stabilizer, of CMC (carboxynethylcellul ose, Serogen F-815A, manufactured
by Dai i chi kogyos&hgapupcetiunesf pAaConpacahivatExamplie (b 3%rea cogpeadiede a
fermented dairy product. (Conparative Exanple 8) The procedures of
Conpar at i ve tExangheusewefepeeopint £AYD €3Q e prantizc iRERQ fryoPRWane tgl ycol

al ginate, PF.R-4107, manufactured by Ki bun Food Chem pha) was used as a
stabilizer therebfi pabduvoacanfemnénhedfd®iBPopraiygtoduce a fernented dairy
product. (Exanple of Invention) Fermented m | k and syrup sol ution
havi ng t he {&omparehpuei Ekamplas7ihose used in Conparative Exanple 1 were
prepared, and a fernented dairy product was produced in a

The procedures of Comparative Example 1 were repeated
through use, as a stabilizer, of CMC {carboxymethylcellulose,
Serogen F-SlSA,lmanufactured by Daiichikogyoseiyaku) at a
final concentration of 0.3%, to produce a fermented dairy
product.

(Comparative Example 8)

The procedures of Comparative Example 1 were repeated
except that PGA (propylene glycol alginate, PF.R-4107,
manufactured by Kibun Food Chemipha) was used as a stabilizer
at a final concentration of 0.3%, to produce a fermented
dairy product.

(Example of Invention)

Fermented milk and syrup solution having the same
compositions as those used in Comparative Example 1 were
prepared, and a fermented dairy product was produced in a
manner similar to that used for Sample A (see Test Example 2).

The fermented dairy products produced from Comparative
Examples 1 to 8 and "Example of Invention" were tested for

their flavor by a panel of five experts. The results are

shown in Table 8.



manner simlar to that used for Sanple A (see Test Exanple 2). The
fermented dairy products produced from Conparative Exanples 1 to 8 and
"Exanpl e of Invention" were tested for their flavor by a panel of five
experts. The results are shown in Table 8.

- 25- Table 8 Sampl e

Eval uation Judgenent C‘orrp2 . 1 0.3% Refreshing, |ight

A Conp. Ex. 2 0.4% Refreshing, tlﬁt of harsh taste A Conmp. EX.
3 0.5% Vol um nous, slightly tannic Conp. Ex. 4 0.6% Heavy,
sweet, slightly tannic B nﬁabt‘?( 8 5 0.3% Vi scous and heavy

C Conmp. Ex. 6 0.3% Melting and thICk C Comp. Ex. 7
0.3% Slightly tthick gnd rich EX. 8 0. andg
bitter; gr anﬁ| ho % { lalention ﬂE’ﬁ%uanQon 3—? H%ge ent

A Exanpl| eComp. Ex 1A50i 3% hpeAteshing,r amyHebl e 8, the fé¢rnenaed dairy

products contaijni d?:g al.x?tgb blz*e EI%[S% %ar,glggyl% r%no%g%a charkde did not

provi de good flia even soybean
pol ysacchari de | viegempadBed 3 aldsd Wmnomami@tdﬁr Bargicor re cBusedjthe

product to have @mpS! 8N4 /ot@,{\1kga4ya}sgv¢eet' slight1fScHRgET | bed hgrei nabove,

t he production lTb‘I frod—of—t esent—Tnvent o prove St- e m |k
bever ages whi ch Coiwde®®o 5 5833*5 V- $RoNE sl Red¥y separ ati on of whe§ during
product storage.comp. Ex. 6 | 0.3% |Melting and thick . c

Comp. Ex. 7 | 0.3% | Slightly thick and rich B

Comp. Ex. 8 | 0.3% | Heavy and bitter; granules C

Ifﬂ‘;:;;i:“ 0.3% A

As 1s apparent from Table 8, the fermented dairy
pioducts containing a stabilizer other than soybean
polysaccharide did not provide good flavor. Also, even in
the case in which soybean polysaccharide was added, addition
in amounts of 0.6% or more caused the product to have a

slightly tannic taste.

As described hereinabove, the production method of the
present invention provides stable acidic milk beverages which
undergo leés sedimentation or separation of whey during
product storage.

Moreover, the acidic milk beverages obtained through

the method of the present invention have better sensory

guality — e.g., less viscosity as compared with the
case in which stabilizers other than soybean polysaccharide

as used in the present invention are used.



Mor-eover, the acidic mlk béverages obt ai ned through the nethod of the
present invention have better sensory quality - e.g., less viscosity
as conpared with the case in which stabilizers other than soybean

pol ysaccharide as used in the present invention are useg-

26 CLAIMS 1. A method for producing an acidic mlk
conpri si ng: honogeni zing a fernented m | k; mlm"ﬂﬂ!u "ll””m
adding a water-sol ubl e hem cel | ul ose tao e honpgeni zed f+rigen

mlk; and nizing the fernented m | k contai'ni ng the

e
added wat er"R&F Jhi eClalme‘fﬁégm cel | ul ose, wher ei n each

B?E‘éﬁi?héih"&lﬁf c Rt e bR 3 Z?g&dw mi1k BRRRERaR i ng
f ted th d th t t - bl .
o col | ul GRS KA P MR T Lng Feigen ot Bk o5RER 899409 ona

step of onD a od _according t ai 1 or
mhereln t he" éﬁﬁhﬁ%i?eﬁicefiﬁ%ﬂ%?e 58 for 3896%83 pg?§23¥€%é?¥de

. The nethod cordi o cl or .3, wherein the water-soluble
hem cel | ul c&% ?%‘%g’ﬂlo%'bag%’ief?at ﬁﬁ’@"&?&?@m&f’%n of the water-soluble
hem cel | ul ose 'nzfhehfﬁé%hoé"fbfﬂﬁré%héing an acldfc milk beverage,

characterized by homogenizing fermented milk, then adding

thereto a mixture of water-soluble hemicellulose and a dairy
product for mixing, followed by an additional step of
homogenization.

3. The method according to Claim 1 or 2, wherein the
water-soluble hemicellulose is soybean polysaccharide.

4. The method according to Claim 1, 2, or 3, wherein
the water-soluble hemicellulose is added so that the
concentration of the water-soluble hemicellulose in the final

product is 0.1-1.0 wt.%.
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