Description ACI D M LK BEVERAGE AND PROCESS FOR
PRODUCI NG THE SAME Technical Field [0001] The
invention relates to an acid m |k beverage having an
excel | ent product quality stability and a good taste
resulting in neither aggregation nor precipitation of
mlk protein and, nore particularly, it relates to an
acid mlk beverage in which deterioration of quality
specific to an acid nmekkrbpvéprage such as aggregation
and precipitation of mlk proteinis prevented and a
good taste is obtainable even wthout the substantia
use of thickening stabilizers. Background Art [0002]
acibcimdim Bkvbewerages oo rsypeoromainuiagid IMHINGAME
m crobes such as fernented milk, lactic acid bacteria
beverage and yogurt have been w dely drunk as healthy
beverages havi ng physiological activities such as an
TecBhfiect @f.cal mng intestinal disorders and an
|nnunopotent|at|ng action. Further, since a culture
{OOquUId (a fermented m |k base) prepared by incubation
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resulting in neither aggregation nor precipitation of milk

protein and, more particularly, it relates to an acid milk
beverage in which deterioration of gquality specific to an acid
milk beverage such as aggregation and precipitation of milk
protein is prevented and a good taste is obtainable even without

the substantial use of thickening stabilizers.

Background Art
(00021

Acid milk beverages of a type containing living microbes
such as fermented milk, lactic acid bacteria beverage and
yogurt have been widely drunk as healthy beverages having
physiological activities such as an effect of celming
intestinal disorders and an immunopotentiating action.
Further, since a culture liguid ({(a fermented milk base)
prepared by incubation of lactic acid bacteria or microbes

belonging to genus Bifidobacterium in a medium comprising a




Furthernore, in order to cope with the recent

di versifying preferences of consuners, various types

of acid mlk beverages have been proposed in addition

to the conventional acid m|k beverages and, anong

them devel opment of an acid mlk beverage of the

so-called light type in which calorie is suppressed

has been briskly carried out. Usually, such an acid
milld hktbeveragesob apkcglitct ypeties prodaceticen suchizad in

manner that, for suppressing the calories, glucides
varwhhueh kar®s mairn fealdy | ensowrseare detseased qrurpose of

substituted with hardly-digesting glucides. However,
inplirsRekSi Pitdty c@fc nEbkiopioyel Brysual byngacemBsient, etc.

unst abl e under an acid condition and, therefore,
[oobhere are problems that precipitation and aggregation

upon storage, separation of whey, etc. are apt to

occyl, when gluci des, arg decreased. 9fe Mgl {hedy ;0004 o ¢

The above-nentioned precipitation, ‘aggregati on or whey
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cellulose (CMC), soybean polysaccharide, gellan gum

suchognstcbéan lduieveams Al U BTt tpiPepyE e Gryedlin such
al ginate or two or nore thereof is/are used

a manner that, for suppressing the calories, glucides which

are main calorie source are decreased or substituted with

hardly-digesting glucides. However, dispersibility of milk

protein usually becomes unstable under an acid condition and,

therefore, there are prbblems that precipitation and

aggregaticn upon storage, separation of whey, etc. are apt to

occur when glucides are decreased or modified.

[ooo4]

The above-mentioned precipitation, aggregation or whey
separation not only deteriorate the appearance significantly
but also affect the flavor upon drinking and further
deteriorate the refreshing feel and, therefore, various

methods have been proposed to improve these problems. To be

more specific, there have been proposals for a method where




toget her (Patent Docunents 2 to 4). [0005] As such, it
is the current status that, in the production of acid
m | k beverage of a light type, various kinds of
t hi ckening stabilizers are comonly used. [0006]
Pat ent Docunent 1: JP-A-05-000043 Patent Docunent 2:
JP- A-54-525754 Pat ent Docunent 3: JP-A-59-151837
Pat ent Docunent 4: JP-A-09-266779 Disclosure of the
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As such, it is the current status that, in the production
of acid milk beverage of a light type, various kinds of
thickening stabilizers are commonly used.

[0006]

Patent Document 1: JP-A-05-000043

Patent Document 2: JP-A-54-525754

Patent Document 3: JP-A-~59-151837

Patent Document 4: JP-A-08-26¢779

Disclosure of the Invention
Problems that the Invention 1s to Solve
[0007]

However, in an acid milk beverage where not only
stability of product guality but also flavor are to be regarded
as important, there have been some cases where specific viscous
feeling inherent to said thickening stabilizer gives

unfavorable texture in terms of flavor when a thickening




texture is favored and, therefore, use of a thickening

stabilizer or the like giving viscous feeing is not

al ways preferred. [0009] Accordingly, the problem

that the invention is to solve is to provide an acid

m | k beverage of a light type where, wthout the use

of conventionally used various kinds of thickening

stabilizers, the product quality stability is
stabxtekkentisflewal ks goadiand wador denies suppeessedally.

and also to provide a process for producing the sane.
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i nventors have carried out intensive investigations
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have “f oun that, when pol ydextrose and a specific

is gbycide.are conpeundead. wWdh an acid mlk beverage so

as to satisty the predetermned condition, it is now
{OOE%?Sible to prepare a good-flavored acid mlKk
ever age having the sane product quality stability as

in _the case of the use of a thickening stabilizer
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texture i1s favored and, therefore, use of & thickening
stabilizer or the like giving viscous feeing is not always
preferred,

[0009]

Accordingly, the problem that the invention is to solve
is to provide an acid milk beverage of a light type where,
without the use of conventiconally used various kinds of
thickening stabilizers, the product quality stability is
excellent, flavor is good and calorie is suppressed and also

to provide a process for producing the same.

Means for Solving the Problems
[00LC]

The present inventors have carried out intensive
investigations for preparing a low-calorie acid milk beverage

having an excellent product gquality stability without the use




gl ucose, fructose, sugar, trehal ose, maltose,
erythritol, sorbitol, xylitol, maltitol, lactitol
pal ati nose and gal acto-oligosaccharide, wherein the
total amount of those soluble solids is 12.0% by nass
to 17.0% by mass and substantially no thickening
stabilizer is contained therein. [0012] The invention
also relates to a process for producing an acid mlKk
of bevetragenicharagibelized amit et a2 pelsydéxt tbsg aade apund
| east one glucide selected fromthe group (a) gl ucose,
thatr ueh @S eyolsubatt rddehaldaespeml f ose;l eriddpireotompounded
sorbitol, xylitol, maltitol., lactitol, palatinose
witangh gal aetiolobelvegosacebass des ane icanpeundedettt Branned
acid mlk beverage base so that the total anount of
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by mass. 5 Advantages of the Invention [00131
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I nventio are tood materials which have been commonly
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in safety and, when they are used nerely in such a
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OVEREBPR £ %o SR R prétein under an acidic condition

Ooiz able to be easily enhanced w thout the use of

100J2di ous t hi ckening stabilizers which are apt to
affect flavor and alatability whereby,it is now
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excel l ent product quality stability and a _good

chagpgigrized in that, the béverage contains polydextrose and

at least one glucide selected from the group consisting of (a}
glucose, fructose, sugar, trehalose, maltose, erythritol,
sorbitol, =xylitol, maltitol, lactitol, palatinose and
galacto-cligosaccharide, wherein the total amcunt of those
soluble solids is 12.0% by mass teo 17.0% by mass and
substantially no thickening stabilizer is contained therein.
[0012]

The inventicn alsc relates to a process for producing
an acid milk beverage, characterized in that, polydextrose and
at least one glucide selected from the group {(a) glucose,
fructose, sugar, trehalose, maltose, erythritcel, sorbitol,
xylitol, maltitol, lactitol, palatinose and
galacto-oligosaccharide are compounded with an acid milk
beverage base so that the total amount of those soluble solids

is made 12.0% by mass to 17.0% by mass.

o




[0014] Thus, according to the present invention,
various thickening stabilizers need not be used for
t he purpose of the product quality stability, whereby
advant ages such as reduction in the product cost and
i nprovenent in the working efficiency can be
expected. Best Mddes for Carrying Qut the Invention
[ 00151 Pol ydextrose to be conmpounded with the acid
advAhtkgbeveragee afiveheiiomvention is a pol ysaccharide
produced by polynerization of glucose, sorbitol and
rooeByric acid at high tenperature and under high
pressure and is a mxture ranging froma 6
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nmol ecul ar wei ght anong the gl ucides
palatability whereby it is now possible to produce an acid milk

beverage having an excellent product quality stability and a
gocd flavor.
[0014]

Thus, according to the present invention, various
thickening stabilizers need not be used for the purpose of the
product quality stability, whereby advantages such as
reduction in the product cost and improvement in the working

efficiency can be expected.

Best Modes for Carrying Cut the Invention
[GO15]

Polydextrose to be compounded with the acidmilk beverage
of the invention is a polysaccharide produced by polymerization
of glucose, sorbitol and citric acid at high temperature and

under high pressure and 1s & mixture rangling from a




which are widely utilized for foods and drinks. Anmong
the above, a significant effect for suppression of
aggregation and precipitation of mlk proteinis
avai l abl e particularly by the use of sugar whereby
such a use is preferred. Wien two or nore gl ucides
are used together as the glucide (a) , the use of
sugar as at least one of themis preferred in view of
monphecpheduce tqualhiase sthadiei rplenputhe aciidghis kere up to
beverage. [0017] Wen the nol ecul ar wei ght of the
scogkdco flet useghnds t he€onmpvenitd oy beedied lreebat.iydeky rose is
hi gh, an effect of suppression of aggregation and
abl1pr ecd pitzat ioac ofard | khprotlgdniidg the: agiid midde “Litesse
beverage is not sufficiently achieved. Thus, when the

(t rabewe rRoly depdarese M | ool ysacshar i dect s sabekyge
used in the invention, it is not possible to suppress

mol@E%Q'aB' taki-en . ang mg%%%@%ﬁmﬁ‘ﬂﬂﬁe‘%f otein in the
acid mlk beverage Al t hough the reason why the
OOr §ult|ng effect is different depending upon the type
the glucide is not clear, it is likely that the
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lactose, erythritol, sorbitol, xylitol, maltitol, lactitol,
palatinose and galacto-oligosaccharide and is a glucide having
a relatively low (average) molecular weight among the glucides
which arewidelyutilized for foods and drinks. Among the above,
a significant effect for suppression of aggregation and
precipitation of milk protein is available particularly by the
use of sugar whereby such a use is preferred. When two or more
glucides are used together as the glucide (a), the use of sugar
as at least one of them is preferred in view of the product
gquality stability in the acid milk beverage.
[(0017]

When the molecular weight of the glucide used in the
invention becomes relatively high, an effect of suppression

of aggregation and precipitation of milk protein in the acid




amount of the glucide other than pol ydextrose or, in
ot her words, the glucide (a) having a relatively | ow
nol ecul ar weight is set at not |less than 5. 0% by nass
or, preferably, not less than 6.0% by mass. As a
result, it is possible to prepare an acid mlKk
beverage having sufficient product quality stability
and good flavor w thout substantial use of a
mi likhbekemiang dtabiolti zerf.f 1clienits ynetchpeafest.r edhwhenwhhe the
soluble solid is less than 12.0 by nmass since a
abosef potivelat: tdicspemsiian stabi bbtlysetchilrk dpr oteenledgnused
not be obtained. On the other hand, it is not
in Prefiervead i & wheni s he w@poveibsenos & uhan sk7p0%:by i masson
since the texture becones poor and sufficient
andl avRfrdg thiast & fcan Noty he- Obt aimedhe £00d9%hi Wt Beverage.
regard to an acid m |k beverage base with which the
21taROVE RAlydexisose,ppd glucids (@hAre: compoundadsrerent
there may Dbe utilized liquid mlk derived from
iJmal I S; MLk, ~goat " 4 i |
dep%ﬁgggwiuﬁgﬁt@m@@§§e%ﬂ£@he§$&§$¥ka1§hb%;: v, 1%rﬂ%%#%ely

K and 'soybean skim mlk, tota
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sucn a manner atl m reduce Fom concentr ea m

ei.ther _as it.is or. after dilutin ith water. i .
> o§EpPeepaa o i U hBHE B P kot ke ThdThg W Dy btids the

.such as lactic acid bacteria or bacteria of genus
acigy ﬁF&§%5%¥@ﬁ§ﬁﬂﬁ' beverage of a living mcrobe type

such as mlk product lactic acid bacteria beverage;
EOO&iBI]k-type beverage containing a fermented mlk

subj ected to sterilization treatnment; kefir; and a

pr odéckhe e Hiemmadé atidicd Sy cade? t5ont bf Whi HEpgount

conponent such as organic acid or fruit juice to mlk
of poApdsantese and the glucide (a) at 12.0% Dby mass to 17.0%
by mass or, preferably, 13.5% by mass to 17.0% by mass in terms
of a soluble solid derived from the glucide. Particularly for
the purpose of enhancing the product quality stability of the
resulting acid milk beverage, it is preferred that the using
amount of the glucide other than polydextrose or, in other words,
the glucide {a) having a relatively low molecular welght is
gself at not less than 5.0% by mass or, preferably, not less than
6.0% by mass. As a result, it is possible to prepare an acid
milk beverage having sufficient product gquality stability and
good flavor without substantial use of a thickening stabilizer.
It is not preferred when the soluble solid is less than 12.0%

by mass since a sufficient dispersion stability of milk protein

can not be obtained. On the other hand, it is nolt preferred




[0020] Wth regard to the m crobe used for the

production of the acid m |k beverage as nenti oned

above when it is conducted by nmeans of mcrobia

fermentation, there is no particular limtation for

the m crobe used for the production so far as it is

lactic acid bacteria or bacteria belong to genus

Bi fi dobacteri um being commonly used for the
whemmhlfagbare of food thad I¥sCexanphessasenbactleripexture

bel onging to genus Lactobacillus 9 such as L. casei,
bechmeagiaophinbus; £ i cihwltvékivous teltagagsemi not ke cbtained.

fermentum L. salivarius, L. yugulti, L. del bruecki
[cogabsp. vulgaris and L. johnsonii; bacteria bel onging

to genus Streptococcus such as S. thernophil us;

bactier har el angingnt £c1 @eiusk backesqectisssutitashlich the

| actis subsp. lactis, L. Iactis subsp. crenoris, L.
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genus Enterococcus such as E faecalis and E

be %??%9% fwg | pact e} aydbel angimg, 4 AGEAUS and plants such

obacterium such as B. breve, B. |ongum
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Bi fi dobacteriurn, to use other m crobes such as easts
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bacteria or bacteria of genus Bifidobacterium; beverage of a
living microbe type such as milk product lactic acid bacteria
beverage; milk-type beverage containing a fermented milk
subjected to sterilization treatment; kefir; and a product
which i1s made acidic by addition of an acid component such as
organic acid or fruit juice to milk components.

(0020}

With regard to the microbe used for the production of
the acid milk beverage as mentioned above when it is conducted
by means of microbial fermentation, there is no particular
limitation for the microbe used for the production so far as
it is lactic acid bacteria or bacteria belong to genus
Bifidobacteriumbeling commonly used for the manufacture of food

and 1ts examples are bacteria belonging to genus Lactobacillus




Schi zosaccharonyces, Torul a and Zygosacchar onmyces; and
filamentous fungi of genus Aspergillus, Penicillium
Eurotium Mnascus, Micor, Neurospora and Rhyzopus;
etc. together therewith. [0022] Wth regard to the
conditions and the fernentation nethods for acting
t he above m crobes on the material mlk, 10 those
whi ch are conventionally used for the manufacture of
suchesasent esh s 1 kK may delapsed wand It.héed vies imospalt | gabaeri,
[imtation therefor. For exanple, with regard to the
L. fermentat] an seondktiop, I.eruentiation. rry he:ccondustipdp .
at the tenperature of 30 to 40C until pH reaches 3.0
vulb@:4s0 MhEl e, Whithnkegand pectbeifermeniaiion wet hgdnus
a nethod selected fromstationary fernmentation
Str?:gtrorc'o%ufseé MEAt L1 on,: shaking f.8d MeRlathan, bed8h thB9to

rmentation, etc. suitable for the m crobe use or
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er ment prépared by a mc erment ati on

in a stationary s ' - ffect .
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material and the pHis adjusted to 3.0 to 4.0 when the
as B. breve, B. longum, B, infantis, B. adolescentis, B. bifidum,

B. catenulatum, B. pseudocatenulatum, B. angulatum, B. lactis
and B. animalis. The lactic acid bacteria and bacteria
belonging to genus Bifidobacterium as such may be used either
solely or two or more thereof may be used in combination.
[0021]

Tn the abovemicrobial fermentation, it is also pessible,
in addition to the lactic acid bacteria and bacteria belonging
to genus Bifidobacterium, to use other microbes such as yeasts
of genus Saccharomyces, Candida, Rhodotorula, Pichia,
Schizosaccharomyces, Torula and Zygosaccharomyces; and
filamentous fungi of genus Aspergillus, Penicillium, Eurotium,
Monascus, Mucor, Neurospora and Rhyzopus; etc. together
therewith.

[00z22]
With regard to the conditions and the fermentation

methods for acting the above microbes on the material milk,
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above acid mlk beverage is produced using an acid

conponent. Exanples of the substance which is able to

be used as an acid conponent, are lactic acid, citric

acid, tartaric acid, malic acid, acetic acid, etc. as

well as fruit juice of lenon, grapefruit, Iine,

orange, strawberry, blueberry, peach, grape, apple,

etc. Two or nore thereof may be used in conbination
thoid [BO25] sAewatcer~esaliubyleg. lgalwdadn Sourtces whachf asture of

other than the calciumderived frommlk materials
ferfayi-be nal Some9onpoupdadind therthe acicthmiildaikeveiageaol on

the invention as an optional conponent. Exanples of

thetheowat errspl uhlagpaal, ci MMt soWee rar er 6altticuntebashakeion
cal ci um gl uconate, cal ciumchloride and cal ci um

conBQ@%BHat%eWﬁbﬁ@a@&%naHQQOM@dcéﬁdﬁ@diagg|Eh¥e§em§@95tare
source is able to be Use w t hout any partl cul ar

of Ep%%w rﬁmg t of &he ealciumseurcesas @yen gagﬁrd

erage of tRe" imventionis’ a

j o) tpl){e rpetﬁneddq:ossqfo/% %6%9etﬁ¥1o@s§ n%thgdeof qhe%odé/d frgm g%{%?}ﬂnary

nass y mass I'n terns of e anount
26 It h th
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, the added cal cium.s C usua
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of deterioration of quality of the product. In order
thet §ermpgréed 1o0ndRY V& MGG proposal s have been nade

al ready for a technique of conpounding a calcium
[00ggdrce with an acid milk beverage. Specific exanples

thereof arc a nmethod where pectin is used in an acid

m | knbdvedagenédmtai At AgeB AP eitin { PPerag8doBs56m: crobial
fermentation in a stationary state is used whereby an effect
of product quality stability canbe significantly achievedeven
if substantially no stabilizer is wused provided that
polydextrose and the glucide (a) are used together as mentioned
later.
100247

On the other hand, an acid component may be added to a

milk material and the pH is adjusted to 3.0 to 4.0 when the
above acid milk beverage is produced using an acid component.
Examples of the substance which is able to be used as an acid
component are lactic acid, ciltric acid, tartaric acid, malic
acid, acetic acid, etc. as well as fruit juice cf lemon,

grapefruit, lime, orange, strawberry, blueberry, peach, grape,

apple, etc. Two or more thereof may be used in combination.
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JP- A-08-1. 12058 and JP- A-08-112059) and a net hod where
soybean diet fiber. (soybean pol ysaccharide) is used
therein (JP-A-10-004876 and JP- A-2004-283182). [0027]
However, in the prior art as such, deterioration of
the 12 product quality by addition of a cal cium
source in an acid mlk beverage is prevented by
compoundi ng of a thickening stabilizer such as pectin
[ooars]soybean dietary fiber so that aggregation of mlk
protein is positively prevented. This is clearly
di f heentrfremibhe agidininl kobeveragecofid he Hawvemntaronhe
where, even when a cal cium source is compounded, an

ca 18Xl hentvehfecn nof kthe qrieduchaquad ki ¥ost@Rididdyeganth
be achieved with the use of substantially no
0

the@&ﬁ%&h%é&@p&éé é%ruv@%%e#tﬂa% acid J@ﬂh@pzﬁ@{nﬁgﬁent.

e lnvention Is very use ul as conpared Wt

Exa& \é%ntéPn?hear‘Jate{ro—%uﬂ%ggg EQHmOfS.oéug%eacége mclalicium

verage o the 1 nvention e carri out In

d i.th th ' . f .
lac %%%%Cﬁg%ncyﬂﬁaéﬁasﬁ%%ﬁ%ﬁntégfgluﬁr9&ﬁ%§u&ﬁ§{a%£2calc1um

0] everages except t
above- nenti pned pol ydextrose (géucid . %) an | f
P eReeenr ] L R e PP Sour e AR b ACoBdUnded WRER FouTee
. acid mlk beverage which is a base. ﬁgfre .S no .
is pRAE COIRd USSM FALPEH f ORY thieF Ut opotinditg 14! -and™ v
conmpoundi ng net hod of pol ydextrose, gl ucide (q% and
of EAPCFURTSBOrTR HR athayCrai b added MALknyevstage of *he
~ the production grocgss for an acid m |k beverage which
invienita Pase . alrort ex8Apley nassyrup - 86RtkY ARgg or. preferably,
predet er m ned
0.01% by mass to 0.05% by mass in terms of the amount of calcium.
[0026]

It has been well known that, when a calcium source is
compounded in an acid milk beverage, the added calcium source
is usually aggregated with the milk protein and that is a cause
of deterioration of quality of the product. Inorder to improve
that, various proposals have been made already for a technique
of compounding a calcium source with an acid milk beverage.
Specific examplies therecf are a method where pectin is used
in an acid milk beverage containing calcium (JP-A-08-056567,
JP-A-08-112058 and JP-A-08-112059) and a method where soybean
diet fiber (soybean polysaccharide) is used therein
(JP-A-10-004876 and JP-A-2004-283182).

[0027]

However, in the prior art as such, deterioration of the

12




anmounts of pol ydextrose, glucide and a cal ci um source
is prepared and is conpounded with a solution
prepared by the action of a mcrobe on a mlKk
material. Preparation of the syrup may be carried out
according to a conventional nmethod. 13 For exanple,
pol ydextrose, glucide, etc. are dissolved in water
heated at not |ower than 70C and subjected to plate
progtietiduazatipmvasddiCofigrf B0csbcondsio 0029 Besicdesmilk
t he above pol ydextrose, glucide (a) and cal ci um
hevanHpee,s preivsnaksdmyposspbliedtiogeonpalimdkefiogdstabilizer
mat erial which is usually conpounded with various
suchogd/ peveragerwsbhbaasudhetanyeftent thathkbeaghfeghtion
achieved by the invention is not deteriorated.
of BXamplgs,afid hesf pad: matenial, s csuch arerrai s hi ghkyearly
sweet sweetener such as aspartane, thaumatin,

di £FHCERKOSBom @GeSWifARR 1)K BOd-8LEYI @ @l eryksihilber where,
such as sugar fatty acid ester, glycerol fatty acid

h
eveﬁs&QEMEPQQﬂ@i ESbrEgti¥£ﬁﬂ§§&%ﬁéﬁ;eﬁ?%&%kﬁﬁ%n&aék¥ect

acl ester an eci thin; at such as cream

of PH%3§£?§H‘ é&gii 1,31 ;& haﬂé §%H!E&§ Qhﬁﬁl%he use

s .
acl acti ¢ acl d\/,e%acetlc Clgg, mal1c aCIdC,1 tartaric

aci d and. coni.c acid:. vitam,ns_such as .vitamn A, .
ot JiSh B Lot A ag S ARe LA o BT db Lt mi Lk

substances; minerals such as magnesiu zinc, _jran
beVERA SRaRGanEs e HHH 1T RV T Yof Yy BgUrt L 1 pe CHErSH yRE, the

orange type, Chinese quince type, perilla type, citrus
ConggRe 1oNadplké “type, mint type, grape type, apricot

type, pear, custard cream peach, nelon, banana,
[00gBopi cal , herb type, black tea and coffee type.

Production of the acid milk beverage of the invention
may be carried out in accordance with the conventional process
for the production of acid milk beverages except that the
above-mentioned polydextrose, glucide (a) and, if necessary,
a calcium source are compounded with an acidmilk beverage which
is a bhase. There 1s no particular limitation for the
compounding time and compounding method of polydextrose,
glucide {(a) and calcium source but they may be added in any
stage of the production process for an acid milk beverage which
is a& base. For example, a syrup containing predetermined
amounts of polydextrose, glucide and a calcium source 1is
orepared and is compounded with a solution prepared by the
action of a microbe on a milk material. Preparation of the

syrup may be carried out according to a conventional method.

13




[0030] In the acid mlk beverage which is prepared as

such, it is now possible to significantly prevent and

i mprove the 14 quality deterioration such as

aggregation and precipitation of mlk protein wthout

the use of a thickening stabilizer such as pectin and

soybean dietary fiber even when its calorie is

reduced to an extent of, for exanple, not higher than
For5karkcad / 200 ynkxorpspr ef erably, etrom20dKeab/l 160 Ml weder

50 Kcal /100 m . Exanples [0031] The invention wll
heafew begti | haist rafed: | nHmwr e 7det aidndy sway; oftdcheto plate

foll owi ng Test Exanples and Exanpl es al t hough the
stelrRYeRLIrQRH $that srestrictedsbychhase exanples at all .

[0032] Test Exanple 1 Production of acid mlk

[cobeyerages: An aqueous solution in which 14.9% by mass
of skimmlk and 3.5%by mass of gl ucose were

di S%@E!@Qs"‘@ﬁe Satﬂaxﬁecb%qyb%xtmg%tee é&@&hhbzﬁé)‘ QhBEalceium

121C for. 3 seconds and”i nocul ated w t
souk%%tOQ@ciéléﬁ %%%3§} %gr gohﬂ8%$ ck&pm %rlal which
conduct ed untll the p reac Iome
I f d +th
e Ve AT Pl R 0o 4L e g7
ts b t h 77 b
par St %ﬁl qﬂiofaﬁ%g ev%%a%y'%h%aﬁPeeE ?8Hg¥§en0t

det&gggg%&%%bprOdg%%ﬁe% %% the Q%xiyrqggerlre géeggégd bé
highly sweet sweetener such as aspartame, thaumatin, sucralose,
acesul fame K and stevia; an emulsifier such as sugar fatty acid
ester, glycerol fatty acidester, polyglycerol fatty acidester,
sorbitan fatty acid ester and lecithin; milk fat such as cream,
butter and sour cream; an acidulant such as citric acid, lactic
acid, acetic acid, malic acid, tartaric acid and gluconic acid;
vitamins such as vitamin A, vitamin B substances, vitamin C
and vitamin E substances; minerals such as magnesium, zinc,
iron and manganese; and flavor of yogurt type, berry type,
orange type, Chinese quince type, perilla type, citrus type,
apple type, mint type, grape type, apricot type, pear, custard
cream, peach, melon, banana, tropical, herb type, black tea
and coffee type.
[0030]

In the acid milk beverage which is prepared as such, 1t

is now possible to significantly prevent and improve the

14




t he components shown in Table 1 in water, subjecting
to plate 15 sterilization at 112C for 10 seconds and
cooling. [0033] [Table 1] Syrup 1 Syrup 2 Syrup 3
Pol ydextrose (PD) 14.5 14.5 14.5 Aspartane 0.09 0.09
0.09 Pectin 0.4 - Carboxynethyl cellulose (CMO) - -
0.4 Anount of the PD used was cal cul ated on the basis
of solid; the unit is in % by nmass. [0034]
quaBppgadaneeioprécbpi sathoas separast donnofndheysahgditation
flavor of the test products 1. to 3 imedi ately after
of muanupaeturne ahdrcat shcatiterofStori ngkat i AP Ethdori 114 edaysch
were eval uated respectively, according to the
as Hott OM N cedPresda.dildes festlder isSreshomen AcFabheo?ie is
[0035] < Criteria for judging the appearance >

red(iE¥al 4at ign) c(Cont enlr), CoM0=296FLIAL heR, relfher Ahan 50
some aggregation x: not abl e aggregation [0036] <

Kca%gg@grh? ofxorQk@@@kaalg,hefp&ﬁczdakt:%ty/qr@oam €0 Kcal/100

ml.

Examples
[0031]

The invention will now be illustrated in more detail by
way of the following Test Examples and Examples although the
invention is not restricted by those examples at all.
[0032]

Test Example 1

Production of agid milk beverages:

An agueous solution in which 14.9% by mass of skim milk
and 3.5% by mass of glucose were dissoclved was subjected to
plate sterilization at 121°C for 3 seconds and inoculated with
a Lactobacillus casel starter and incubation was conducted
until the pH reached 3.6 followed by cooling to give a fermented
product. After that, the fermented product was homogenized
at 15 MPa and 23 parts by weight thereof was mixed with 77 parts
by welght of each of the syrups shown in Table 1 to give the
test products 1 to 3. The syrups were prepared by dissolving

the components shown in Table 1 in water, subjecting to plate

ol
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(Evaluation) (Content) no precipitation : slight
precipitation but no significant problem +: notable
precipitation [0037] < Criteria for judging the
flavor > (Evaluation) (Content) o0: good OA: fair
A: normal Ax: poor x: bad [0038] 17 [Table 2] Test
Product 1 Test Product 2 Test Product 3 Syrup 1 2 3
PD 11.2 11.2 11.2 Anpunts per d ucose (derived from
ste®l81@a816n8atpﬂ0d@@tféermﬁntedopdsdaoﬁ)C@@ﬂbmgnass)
Aspartanme 0.07 0.07 0.07 Pectin - 0.3 - CMC - 0.
[coSehuble Solid derived from @ uci de' 12.09612.09612.0@6
Cal orie Values (Kcal/100m ) 28.6 29.0 30.7
[Tabmaediately after pH 3.64 3.64 3.64

Syrup 1 i Syrup 2 | Syrup 3
Polydextrose (PD) 14.5 14.5 14.5
Aspartame .09 0.09 0.09
Pectin — 0.4 -
Carboxymethyl cellulose (CMC) - — 0.4

Amount of the PDused was calculatedon thebasisof solid;

the unit is in % by mass.

[0034]

Appearance, precipitation, separation of whey and flavor
of the test products 1 to 3 immediately after manufacture and
also after storing at 10°C for 14 days were evaluated
respectively, according to the following criteria. The result
is shown in Table Z.

[G035]

< Criteria for judging the appearance >

{Evaluation) (Content)

o no aggregation, etc.
A some aggregation

X notable aggregation

[0036]

< Criteria for judging the precipitation and the whey-off >

16




Manuf act ure Appearance x 0 0 Flavor x Ax Ax
Precipitation / Separation + - to to After Storing
at 10C of Whey for 14 Days Appearance x 0 0 Flavor X
Ax to x Ax to x excluding the soluble solid derived
fromthe skimmlk [0039] It will be apparent fromthe
result of Table 2 that, in the test product 1 where
only pel ydextrose (PD) was contained, both flavor and
progértiles tiemne bad andpontanthe test products 2 and 3
where a thickening stabilizer such as pectin or

car boxynmet hyl cel | ul ogg (EME) pwWastgenpounded, although
an inproving effect to properties was noted, texture

(palkatability and feeé19@h£h§rE@@9§%£tE@ﬂd%Gttﬂobe
bad. [0040] Exanple 1 Production of acid mlKk

beverages (1): An an§§¢gig%Hégﬂ(¥kdgnéMm ch 14. 9% by
mass of skimmlk 18 and 3.5% by mass of gl ucose were

di ssol ved was subjectggtgglepbggglggggkhbgat|on at
121C for 3 seconds and i nocul ated wt
[OO%%ﬁtobaC|llus casei starter and |ncubat|on was
ducted wuntil the pH reached 3. 6 followed by

I|n t ive fer nt raduct. After that, the
Cfodg&dll?ﬁlnvga ik %aen?ozgﬁ at 15 MPa and 23

parts b t here xed Wth 77 parts by
wei ght’ of the?é9m%5§ whi ch were prepared
separately

o: good

oA: fair

A normal

Ax: poor

%! bad

(0038l
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to give the products 1 to 12 of the invention and the
conparative products 1 and 2. The syrups were
prepared by dissolving the conmponents shown in Table
3 in water, subjecting to plate sterilization at 112C

for 10 seconds and cooling. [00411 19 Z IT, ml 11 IT,
T-11rCcuy 1111111l tol RC1211 1111
11" 71r14 vy1i1i1111121111110CO-~1111
Table EII 29" I I'1 140 Co- 11111111 1111
1 0N | ] ] 1 1 1 1 n.1.L 1 [ ] ] [ [ ] 1 o
riulltirll~é k.f,*n*gf " o TestPradugt 1, TestPraduct 2| TestProduct 3
Syrup 1 1 111 1. 0 1 2 3
PD 11.2 1.2 1.2
Amounts per Glucose (derived from 08 08 08
Product fermented product)
(% by mass) Aspartame 0.07 0.07 0.07
Pectin - 0.3 -
CMC - — 0.5
Soluble Solid derived from Glucide * 12.0% 12.0% 12.0%
Calorie Values {Kcal/100ml) 28.6 29.0 30.7
Immediately after pH 3.64 3,64 3.64
Manufacture Appearance . 0 0
Flavor X Ax Ax
| Precipitation / Separation N to1 Ctot
After Storing at 10°C | of Whey
for 14 Days Appearance X 0 0
Flavor X Ax 10 x Ax to x

* . excluding the soluble solid derived from the skim milk

[0039]

It will be apparent from the result of Table Z that, in
the test product 1 where only polydextrose (PD) was contained,
both flavor and properties were bad and, in the test products
2 and 3 where a thickening stabilizer such as pectin or
carboxymethyl cellulose (CMC) was compounded, although an
improving effect to properties was nocted, texture
(palatability and feel on the tongue) tended to be bad.
[G040]

Example 1
Production of acid milk beverages (1}:

An aqueous scolution in which 14.9% by mass of skim milk

18
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[ 0042] Appearance, precipitation, separation of whey

and flavor of the products 1 to 12 of the invention

and the conparative products 4 and 5 imedi ately

after manufacture and after storing at 10C for 14
andddy$§swerveneval it gdurespevtireetlyssodvedr deagsvbiehged to

criteria nmentioned in Test Exanple 1. The result is
plagshowne Nl Tabt eod.at 121°C for 3 seconds and inoculated with
a Lactobacillus casel starter and incubation was conducted
until the pH reached 3.6 followed by cooling to give a fermented
product. After that, the fermented product was homogenized
at 15 MPa and 23 parts by welight thereof was mixed with 77 parts
by weight of each of the syrups which were prepared separately
to give the products 1 to 12 of the invention and the comparative
products 1 and 2. The syrups were prepared by dissolving the
components shown in Table 3 in water, subjecting to plate

sterilization at 112°C for 10 seconds and cooling.

(00411
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Appearance, precipitatiocon, separaticn of whey and flavor
of the products 1 to 12 of the invention and the comparative
products 4 and 5 immediately after manufacture and after
storing at 10°C for 14 days were evaluated respectively,
according to the criteria menticned in Test Example 1. The
result is shown in Table 4.

[0043]
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alU oUNpPpToa QNJ[O0044] It is apparent fromthe
result of Table 4 that, in the acid mlk beverages
prepared by the conbi ned use of polydextrose (PD) and
vari ous glucides, the sane product quality
stabilization effect as in the case of Conparative

Pr oduct where pectin was used as a thickening

sstabijlizgr was obtained and the flavor was al so good.
jn the Cgnparati ve Product 2 where a
hardlly- di|gesti bl e dextrin was used as a
pollysiagchari de, the sane product quality stabilization
-%ffe%tx ds in the use of pol ydextrose was not obtai ned
even ﬁﬁeﬂ gl uci des are used together. Anobng the
gl uci|des jused in conbination with pol ydextrose, sugar
thas| Flouhd t o be nost useful .. [0045] Exanple 2
Praductian of acid m |k beverages (2): An agueous
solutiqg in which 14.9% by mass of skimmlk and 3.5%
Py Masse of gl ucose were di ssol ved was subjected to
plate sterilization at 121C for 3 seconds and
ingcul ated with a Lactobacillus casei starter and
#ncubatd an was conducted until the pH reached 3. 6
foll owed by cooling to give a fernented
+ o%é}
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w02 2
+ o*g*é]
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After storing
at 10°C for

14 days
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product. After that, the fernented product was
honogeni zed at 15 MPa and 23 parts by wei ght thereof
was mxed with 77 parts by weight of each of the
syrups which were prepared separately in the
conpositions shown in Table 5 to give the products 1
24 to 6. The syrups were prepared by dissolving the
conmponents in water, subjecting to plate
[ooguérilization at 112C for 10 seconds and cooling.
[0046] [Table 5] Syrup a b c def PD11.6 10.4 9.1
7.816. bs%agpahsparfane thdo D06 ROTa105 40105t in the
Sugar 2.9 4.2 5.5 6.8 8.1 5.5 Anpunts of PD and ot her

acigl ugides B@%ér@@b@U|FkégaQ@dth©y bagks ebmbohids; ukhe of
unit was % by mass. [ 0047] Appearance, precipitation,

polSeRarabisen ofpwheyand fil-anory1 of: 48e, preducd e booBuct
imredi ately after manufacture and after- storing at

quatQCyf %rta%ﬁtlgaz%é% wer e evaluated fespectivel ¥ comparative

accordi ng ‘the criteria mentioned in Test Exanple 1.
eeolB S b R L R S B IR A e
obt%i%e% and the flavor was also good. In the Comparative
Product 2 where a hardly-digestible dextrin was used as a
polysaccharide, the same product quality stabilization effect
as in the use of polydextrose was not cobtained even when
glucides are used together. Among the glucides used in
combination with polydextrose, sugar was found to be most
useful.

[0045]
Example 2

Production of acid milk beverages (2):

An aqueous solution in which 14.9% by mass of skim milk
and 3.5% by mass of glucose were dissolved was subjected to
plate sterilization at 121°C for 3 seconds and inoculated with
a Lactobacillus casei starter and incubation was conducted
until the pH reached 3.6 followed by cooling to give a fermented
product. After that, the fermented product was homogenized
at 15 MPa and 23 parts by weight thereof was mixed with 77 parts
by weight of each of the syrups which were prepared separately

in the compositions shown in Table 5 to give the products 1
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Syrupabcdef PD9.0807.06.05.07.0 Anounts
per Sugar 2.2 3.2 4.2 5.2 6.2 4.2 Product ducose 1
0.8 0.8 0.80.80.80.8 (%by nmass) Aspartanme 0.05

0.05 0.04 0.04 0.04 - Soluble Solid .2 12.0 12.0 12.0

12.0 12.0 12.0 Calorie Values (Kcal/100m) 35.5 38.7
41.8 45.0 48.2 41.6 |Imediately after pH 3.66 3.66
3.67 3.67 3.67 3.66 Manufacture Appearance o 0 0 0 O
to 6. FlBvarsyorum ok paepAredoby RisPpesiipict abeonoRpeeents
Storing at / Separation + -to - - -to 10C for 14
in Payscof sWheycAppearangeafhe0s0e@:iQiGathlaver Q1026C0Ac00 10
to oAO OO0 x *1) containing that derived from
sechargentead cprbaduet. *2) excluding the sol uble solid
derived fromthe skimmlk [00491 It is apparent from
rooee result of Table 6 that, in the acid mlk
beverages prepared by the conbi ned use of
'TaPokydextrose and various glucides, there was a
tendency that, as conpared with the products 3 to 6

ere the sol ulll e solild eri fro gl ugi des ¢
E%n%ébt polydextroé% WS ﬁgt esgjth tcQ.O%by nass,

i stabi 11y wed i it xriﬁpﬁr‘?tew" 4 dorubl 66110 vad

d stability v

'ess than 5. 0% by mass§ as 1 njthe cas:e of 'the_ products
Nepg-ame .06 0.06 | 0.05 .05 0.05 -

Sugar 2.9 4.2 5.5 6.8 8.1 5.5

Amounts of PD and other glucides were calculated on the

)

basis of solids; the unit was % by mass.

[0047]

Appearance, precipitation, separation of whey and flavor
of the products 1 to 6 immediately after manufacture and after
storing at 10°C for 14 days were evaluated respectively,
according to the criteria menticned in Test Example 1. The
result is shown in Table 6.

(0048 ]




2 even if the soluble solid derived fromthe gl ucides
therein was in the sanme anount. In the product 6
where no highly sweet sweetener was used, acidity and
sweet ness were unbal anced and 26 the flavor was
inferior. [0050] Exanple 3 Production of acid mlk
beverages (3): An aqueous solution in which 14. 9% by
mass of skimmlk and 3.5% by nmass of glucose were

[Tadilssélived was subj ect ed to plate steri lization at
121C for Q. cocnecnndce innCnl Nt Al

J [=AVAVAVIR LV |

1 V-4 a
Lact obaci | | us casup@i’cér grpé‘tghchrqgi Ubia rioglﬁt \wagoduct | Product
conducted . until thelpH rea%he 33 6 fnl f oned By 6

Syrupool ing to give ajfemnmentedd product. Afder (that, fhef

fernment edppr oduct | wagy hdnogeni zedrpat; 150vMPa ang 28 7.0

AmogEiF P by \g@dgnt thergpt wag om xeds i th 24 partgy; by 42

Produeti ght  of TR RoTthegs ru;a% i Cie. ngire 0By Epar g 08
h

o lymreeoe Al N A"+ hal carvAac ocar +
e O oL T8, D [ofaf™ o fy strarately,
Solublg|Saifl 2_solid were 62@f@r9ﬁ%0 THE s ruﬁ% wer.e20 12.0
Calquie ¥giens ¢ebalipOrd) ssol vish§ tlhe3&hbnportddt s| i #d.Gat erd8.? 416
su_b%ec I ngHt o pl at e 3$6er|i | B.g@ti ord.6it 11267 f or 3140 3.66
ImmedRteh 3L amghean@l 1N0o (00513 [Takle 7] &yryp @ h | jo
Margfagiuitn n I £p 1o T PD[ 6 Box - BoS ok 1-T:0 18- 6,156 16. 9
182 Ab“%mhﬁﬁﬁm} 060060060 06006006 0. 06
0. 06. ! Separation + + ~to+ - - —to+
After Storing at of Whey
10°C for 14 Days Appearance A 0 0 0 0

Flavor ofooA | otooA 0 0 0

*1) containing that derived from fermented product
*2) excluding the soluble solid derived from the skim milk

(0049]

It is apparent from the result of Table 6 that, in the
acid milk beverages prepared by the combined use of
polydextrose and various glucides, there was a tendency that,
as compared with the products 3 to 6 where the soluble solid
derived from the glucides except polydextrose was not less than
5.0% by mass, much precipitation and separation of whey were
noted and stability was inferior when said soluble solid was
less than 5.0% by mass as in the case of the products 1 and
2 even 1f the soluble solid derived from the glucides therein
was in the same amount. In the product 6 where no highly sweet

sweetener was used, acidity and sweetness were unbalanced and
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Sugar. 5.5 5.5 5.55.55.55.55.5 5.5 Amounts of PD

and ot her alucides were cal cul ated on the basis of

solids; unit was % by mass. 27 [0052] Appearance,

preci pitation, separation of whey and flavor of the

products 1 to 8 i mediately after manufacture and

after storing at 10C for 14 days were eval uated

respectively, according to the criteria mentioned in
theTéStvbxamplse ihfeHier.result is shown in Table 8.

[0053] it 28 .. Ncooaoci wO4o0d o aMdd UO
[0ONOM 0. ONI~O0 EMOMWCOOp Op a oac+i O

00 aN- ONNOf~CDOOOO ypNMOcpOOODO
Exa@@lm 3~ OOV M'.

Production of acid milk beveragses (3):

An agqueous solution in which 14.9% by mass of skim milk
and 3.5% by mass of glucose were dissolved was subjected to
plate sterilization at 121°C for 3 seconds and inoculated with
a Lactobacillus casei starter and incubaticon was conducted
until the pH reached 3.6 followed by cooling to give a fermented
product. After that, the fermented product was homogenized
at 15 MPa and 23 parts by welght thereof was mixed with 77 parts
by weight of esach of the syrups which were prepared according
to the compositions of Table 7 separately to give the products
7 to 14 where the amounts of the scluble solid were different.

The syrups were prepared by dissolving the components in water,

subjecting to plate sterilization at 112°C for 10 seconds and

cooling.

(00517

[Table 7]

Syrup g h i 3 k 1 m n
PD 6.5 7.8 8.1 11.0[13.615.6116.5 1 18.2

Aspartame 0.06{0.0610.06[0.06(0.06]0.00]0.06]0.06

.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5

n

Sugar

Amounts of PD and other glucides were calculated on the

a.
©

basis of solids; unit was % by mass.
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[0052]

Appearance, precipitation, separation of whey and £lavor
of the products 1 to 8 immediately after manufacture and after

storing at 10°C for 14 days were evaluated respectively,

according to the criteria mentioned in Test Example 1. The
result is shown in Table 8.

[0053]
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[ 0055] Exanple 4 Production of acid m |k beverages
(4): An aqueous solution in which 14.9% by nass of
skimmlk and 3.5% by nass of glucose were dissol ved
was subjected to plate sterilization at 121C for 3
seconds and inoculated wwth a Lactobacillus casei.
starter and incubation was conducted wuntil the pH
reached 3.6 followed by cooling to give a fernented
[0OpAoduct. After that, the fermented product was
honogeni zed 30 (15 MPa) and 23 parts by wei ght
t hefeof swaspaixed foh 77e pardsit byf Weikglet fofthedch iof the
the syrups which were prepared according to the
acigomasikt i bascot:g®abl erépsepdr abgl ythe goeebtihed use of
products 15 to 23 where the anmounts of the soluble
po1§0kike reeretd henents gLldbedsyr ups:(weres pr epacedcbyo f much
di ssol ving the conmponents in water, subjecting to

pr@@h@ﬁ%a&ﬁ%ﬁhhhi@Eb@ﬁa@ﬁo%Lﬁgwﬁ@&e%Qi@@QBEQSt§WQMSlnferlor

cooling. [0056] [Table 9] Syrup I I Il IV V VI VII
wheylkhel%otg@ %%o%n%lo? %%e s%l%b@e s%lld6d5r§v5d6f§om the
Aspartanme O. .08 0.06 .06 0.04 0.04 0.04

o S R B ) el Y e
in ?ﬁgum %%?cf;f (F:% agaidrogitur(]:et{m?/lt %dd§s %@r‘l en?ac' %“' ahed 190114
derived from the glucides except polydextrose therein was in
the same amount. There was also a tendency that, when the total
amount of the soluble solid is not less than 18.0% by mass as
in the case of the products 13 and 14, although there is no
problem in terms of the product gquality stability, feeling upon
drinking is heavy resulting in a flavor being different from
the image of a low-calorie product whereby the palate was
inferior.

[0055]

Example 4

Production of acid milk beverages {4):

An agueous solution in which 14.9% by mass of skim milk
and 3.5% by mass of glucose were dissolved was subjected to
plate sterilization at 121°C for 3 seconds and inoculated with
a Lactobacillus casei starter and incubation was conducted

until the pH reached 3.6 followed by cooling to give a fermented

product. After that, the fermented product was homogenized
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[ 0057] Appearance, precipitation, separation of whey
and flavor of the products 1 to 8 being imedi ately
after manufacture and also after storing at 10C for
14 days were evaluated according to the criteria
mentioned in Test Exanple 1. The result is shown in
Table 8. [0058] 31 M j XONWOO0O40O+ OIlY o -
NMOOOr VMN N COOOONO-MOOOOOTI dM
(1SR MROSO: ©pa 10 Ohy 9ehphl W@ vosgrizedyGh N'oParts
Q Uy oocCoOOnd+X OVOOO~7M0 U OOW
by fight of each of the syrups which were prepared according

to the compositions of Table 7 separately to give the products
15 to 23 where the amounts ¢f the soluble solid were different.
The syrups were prepared by disselving the components in water,

subjecting to plate sterilization at 112°C for 10 seconds and

cocling.

[0056]

[Table 9]

Syrup I IT i1l v v VI ViDL | VITI X
PD 11,7 111.7 11,70 9.1 {1 9.1 1 9.1 ] 6.5 | 6.5 | 6.5

Aspartame |[0.08[0.08|0.08|0.0610.06 0.06[0.04|0.04]0.04

Sugar 2.9 1 2.9 2.9 5.5 5.5 5.5 | 8.1 g.1 g.1

Calcium

0.00:0.5610.93:0.00|10.56(0.9310.00(0.5610.93
lactate

Amounts of PD and other glucides were calculated on the

0,

basis of solids; unit was % by mass.

[0057]
Appearance, precipitation, separation of whey and flavor
of the products 1 to 8 being immediately after manufacture and

also after storing at 10°C for 14 days were evaluated according
to the criteria mentioned in Test Example 1. The result is
shown in Table 8.

[0058]
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- 0OC _OOfn (ON - NCDd) S OCOOCm O_OS
.D T(b.mC M UO N O-t O OX < C d C7 Q
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[0059] It is apparent fromthe result of Table 8 that,
inthe acid mlk beverages prepared by the conbined

use of polydextrose (PD) and various glucides, there
[00%&d a tendency that stability was significantly
deteriorated by addition of water-soluble calcium
whehtt he sepabtet sbf Pl et i vt orf thse LyglBudhdés in the
except pol ydextrose was | ess than 5.0% by mass as in
acitheméase bevehedpeodpeesalrsdt oby7 &len rPrmbhactot ape  of
anmount of the soluble solid derived fromthe gl ucides
polexeeptropel yaext aodevat heneinlwasies, tthe: same sapouandency
whil e, when the soluble solid derived fromthe
thagl seckdesiexcept polrydextsosey was: swtortass] thanddst0%n of
by mass as in the case of the products 18 to 23,
watk@WeBbIIRGle calcium when the soluble solid derived from the
glucides except polydextrose was less than 5.0% by mass as in
the case of the products 15 to 17 even if the total amount of
the soluble solid derived from the glucides except polydextrose
therein was in the same amount while, when the scluble sclid
derived fromthe glucides except polydextrose was not less than
5.0% by mass as in the case of the products 18 to 23, lowering
in stability by addition of calciumwas suppressed and, further,

if the added amount of calcium was by 0.06% by mass, commercial

value was not deteriorated even after the storage.

Industrial Applicability
[0060]

In the acidmilk beverage of the invention, polydextrose
and specific glucides are contained therein for satisfying the
predetermined conditions whereupon it is now possible toeasily
produce an acid milk beverage of a low-calorie type having a
good flavor even when various thickening stabilizers which are
usually used for achieving the stabilization of product quality

of an acid milk beverage are not substantially contained.
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in stability by addition of calciumwas suppressed
and, further, if the added anount of cal ci umwas by
0. 06% by mass, commercial value was not deteriorated
even after the storage. Industrial Applicability
[0060] In the acid mlk beverage of the invention,
pol ydextrose and specific glucides are contained
therein for satisfying the predeterm ned conditions
whereupon it is now pos$ilsi'@to easily produce an
acid mlk beverage of a lowcalorie type having a
good flavor even when various thickening stabilizers
whi ch are usually used for achieving the
[1]) st abi| dzadiohl bfopreodact quabiiyinef pnladédtnpsk and at
beverage are not substantially contained. 33 I
lea€babnme pllhicAreacied emtlekl Hever agee conmpre staggisting of (a)
pol ydextrose and at |east one glucide selected from
glutbeegr qumeensi, sténga of (ayehgliveese madlructegses r guigat tol,
trehal ose, maltose, erythritol, sorbitol, xylitol
sorfakbit ol yyhaetilt ol mzpaliatdinose anditol, palatinose and
galacto-oFigosaccharide, wherein the total anount of

ga1kheses1sgbublenseliids s ek 1000 rasst ddi 0% dY those
mass and” substantially no thickening stabilizer is

so1Gpntai ned; gherei nq) (2] Jhe acid gl kibeyerage mass and
according to claim1, wherein the beverage contains

sub8tahBaaL 19NEo G HELe, P a6t a0 LrAm Lhe gh g?ne&aahéf%in.

_n anount “of not ES_S t _ Yy nasSs. The acl
2 B0 AR 08 L0 LA O 2y MY S Ll
beverage contains at least one glucide selected from the group
{a) in an amount of not less than 5.0% by mass.
(3] The acid milk beverage according to claim 1 or 2, wherein
the beverage further contains a water-soluble calcium salt
other than the calcium derived from a milk material.
[4] The acid milk beverage according to any of claims 1 to
3, wherein the beverage contains a water-soluble calcium salt
other than the calciumderived fromamilkmaterial in an amount
of 0.01% by mass to 0.05% by mass as an amount of calcium.
[5] The acid milk beverage according to any of claims 1 to
4, wherein the calorie is not more than 50 Kcal/100 ml.
[6] Aprocess for producing an acidnilk beverage comprising,
compounding polydextrose and at least one glucide selected from

the group consisting of (&) glucose, [ructose, sugar, trehalose,

maltose, erythritol, sorbitel, xylitol, maltitel, lactitol,
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ot her than the calciumderived froma mlk material.
[4] The acid m |k beverage according to any of clains
1 to 3, wherein the beverage contains a water-sol uble
calciumsalt other than the cal ciumderived froma
mlk material in an amount of 0.01% by mass to 0.05%
by mass as an anount of calcium [5] The acid nilk
beverage according to any of clains 1 to 4, whe

palphergafor & | 52 hOEt fioPa URARCEOSKAAF] 100 i any @01 "milk
process for producing an acid m |k beverage

bevesapEi s vg,s0 ébﬁﬁowﬁutrﬁ@a\doavl@é%ttr@éetw &0 11east sphdds
gluci de selected f rom the group consisting of (a)

is ghdeosé, Ofr bot nses sagar, Ufr étyalngse,- mal t ose,
erythritol, sorbitol, xylitol, mal.ti-tol, lactitol

7134 Patkatricrness And pgaldactiorohn gosact hak ivde ewiatde ancaciddng
m |k beverage base so that the total amount of those

to sl ibke wwodisttn aicsl emshe ob2. @abydeass o 7 H&mInhe group
mass. [7) The process for producing an acid mlKk

(a) beyer @geo@e8on dirngin b@cthal Brbhonhesed natn seast boneass.
gl uci de selected fromthe group (a) is conpounded in
an amount of not less than 5.0% by mass. ? a 35




