Specification Acidic MIk Drink Detail ed Description
of the invention Technical Field [0001] The present
invention relates to an acidic mlk drink wth
excellent quality stability and great flavor even when
the acidic mlk drink is at a |ow solids not, fat
(SNF) , More, specifically, the invention relates to
an acidic mlKk drinkS mﬁtq? reat flavor, where the
deterioration of the “§ual’ %}% efeof suchas the
aggregation and precipitation of mlkprotein therein
can be codified and reduced w thout any use of
stabilizers even when the total caloric value of the
acidic mlk drink #$eduded,< Brda met hod for
produci ng the sane, as well as a nethod for
preventing the deterioration of the quality of the act
acidic mlk drink. Related Art 00021 Acidic mlKk
dri nks such as fernented m |k and drinks prepared
with lactic acid bacteria have great taste and
Detypisksg | Be s dahviet et i olustiphyEiotogieal functions. In
recent years, therefore, such acidic mlk drinks are
Teqtindet3y/l iigelst ed as nerchandi ses sati sfying consuners
needs. [0003 ] These acidic m |k drinks are produced
[O00h] aThaw metearti ahvenitlibont ypeaaes did badabydht eriald dkink
fermentation and the addition of sour agents as the
withasescedd drtte quesultty g adriilnks; amel hakdly £ liaRgestivbhewhen
because the drinks have poor flavor suchy ._ 7. _as
thes (ald:_ficlfiastn& 1whenitkeys ae d ngestedias Aheyrar &.sNS9 .aSMore
satisfy

specifically, the invention relates to an acidic milk drink
withgreat flavor, wherethedeteriorationofthequalitythereof
suchastheaggregationandprecipitationofmilkproteintherein
can be modified and reduced without any use of stabilizers even
when the total caloric value of theacidicmilk drink is reduced,
and a method for producing the same, as well as a method for
preventing the deterioration of the quality of the acidic milk

drink.

Related Art

[0002] Acidic milk drinks such as fermented milk and drinks
preparedwith lacticacidbacteriahave great taste andpossibly
have various physiological functions. In recent vyears,
therefore, such acidic milk drinks are widely ingested as

merchandises satisfying consumers’ needs.



the consuners' taste, therefore, appropriate anounts
of carbonydrate are added. Additionally, M
carbohydrate is added owing to the effects thereof on
the prevention of the aggregation and precipitation
of m |k protein-suspended particles. [0004] in recent
yeas, alternatively, the attention toward health has
increasing in dietary life. The market of diet
[55534, TRRST 3 etitelt carsres anfanePy s Eapnédrawmaterial
.lowcalorie foods has been enlarging. Follow ng the
milk BHAS Frigtiulcted Rivth ¢ eefeicl feéaweélﬁa%éorlrwxﬁm dgdition
foods have been devel oped. Such needs have energed in
of pRErfageAt B2t hEcakpdf c 91 ItkedEf kst 11QODGNISpags herdly
nmeet such needs, the use of carbohydrate as one of
ingesitii kel e rmmssi scadidien gl ré alker he vienepreasélsiioul duch as sour
essentially be limted in producing acidic mlk
tasdrd nksnnitttte r eduycedhvoealted ess. heQ06reHowevers to hasisfy
been known that carbohydrate has the, effect on the
thesupphessies! ohsthe aggeegabiren abpecifid abheuntef of
m | k protein-suspended particles. Wien the use thereof
car®hildriticethrs adsedo adjdisiidriel I0gl ofhe, cdfeohydrate is
di spersion stability oil mlIk protein gets highly
add#stoahle; tso thkRatfifects dhkieedl bn theoptaBnachbdi 6f the
mlk drinks with excellent storage stability invol ving
agdiReySURRYr essoN, PEc 1 Per aggse0ald oniand prectPhtats9Bnded
of mlk protein therein. Wien the SNF is low in an
pardcidis m Ik drink, in particular, it is difficult to
obtain such an acidic mlk drink as described above.

1680071 Fare Jeducing st he cal ori Qi%acciﬁf@ %t@eufi%i PKSard
I icial highly

with' Tow SNF, therefore, arti sweet
heaﬁ%ﬁpﬁgg?ﬁﬁﬂpﬁﬁcygggingjj1dietary1ife. The market of diet

foodswithreducedcalories, namely so-called low-calorie foods
has beenenlarging. Followingthe trend, products with reduced
calories from various foods have been developed. Such needs
have emerged in the field of the acidic milk drinks.

[0005] So as to meet such needs, the use of carbohydrate as
oneofmainelements causingcaloric increase shouldessentially
belimitedinproducingacidicmilkdrinkswithreducedcalories.

[0006] However, it has been known that carbohydrate has the
effect on the suppression of the aggregation and precipitation
of milk protein-suspended particles. When the use thereof is
limited so as to adjust the calorie, the dispersion stability
of milk protein gets highly unstable, so that it is difficult

to obtain acidic milk drinks with excellent storage stability



such as sucral ose and aspartanme gi ving sweetness at a
smal | - anobunt to hardly give caloric el enents.
Additionally, various stabilizers are also used, such
as pectin, carboxynethyl cellul ose, propylene glyco
al gi nate, carrageenan, |ocust bean gum and soybean
pol ysacchari des for allow ng themto nake

._contributions to the di rsion stabilit f mlk, ,
i S GOGEE 0T PR EORPEF FPAG . SHrAHBE GFRL Fation
redquced. acidic calories, in particular, a nethod
Gk @ég%g%%"c?% tg'ﬁ&%beﬂﬁéﬁo‘i%&é‘@hhﬁﬂdﬁ%l&san acidic milk
stabilizers singly or in conbination has been o
drifdyof fel ¥ patehit r eftef&rtest 1Cahl t) OPFadDout e #REdic
 SNF in an acidic mlk drink is |low, however, the
milg oSt 2 ofdasie sl akhaiee product i ncreased via the
use stabilizers such as pectin, although the
[808pér Epsnrediabid i tlye ofatdvel qridfk aurictiei niily dmpnésedith
in that case. Therefore, in that case, the resulting
lowp$duthemayosenetities cipd ladylel gelvpeafsieettethers are used,
concerning easy drinkability and food texture. Such
suqir eductudiad opreobineime spach aas theidet ewceratisenatof small
light texture including refreshing food texture and
amanort 8b inckey ltvext we eadendardetetones d galdird iedaducedarious
drink types. [0010] In case that the calorie of such

staacildi18 | krdr anks widdu | ovuSNF aar d&: e, redusedymethyl
additionally, the amount of carbohydrate to 1:;e used

celisillddd t 8opFOEns be vRW] 104t & MBEeYhAGenbhaviic @tdhean
qual ity sta%lllty, thus, plural materials should,

qureSSeNt s hyabepy$edacAaee A0l RINAR)LENR; Ithder B Qfke
cost and production enmerge in that case.
contributions to the dispersion stability of milk protein.

[0008] For milk-containing acidic drinks with reduced
calories, in particular, a method using pectin and soybean
polysaccharides as stabilizers singly or in combination has
been reported (patent references 1 and 2).

[0009] When the SNF in an acidic milk drink is low, however,
the viscosity of the resulting product is increased via the
use of stabilizers such as pectin, although the dispersion
stability of the milk protein is improved in that case.
Therefore, in that case, the resulting product may sometimes
be adversely affected concerning easy drinkability and food
texture. Such product has problems such as the deterioration

of 1light texture including refreshing food texture and

non-sticky texture demanded toward calorie-reduced drink



0011] [Patent reference 11 Japanese Patent No. 3400777
[ Patent reference 2] Japanese Patent No. 3313104
Di scl osure of the Invention Problens that the - rent’
is to Solve [0012] It an object of the invention to
provide an acidic mlk drink with high quality
stability and great flavor with 1light texture
t demanded toward for calorie-reduced acidic: mlKk
YIS nk types even when the SNF in the acidic mlk drink
i.s.low,_as wel] as a nethod for_ producing an acidic.
EORAEAY e MY hRahot bt gt et § Pk &ure 6r1edst Midkddrinks
. production coven when the amount of carbohydrate used
with Mited o &S 6 PEJIEEUCRE  cardiiteonef lyhetThei aneunt of
m |k drink. Means for _solving the Problens [0013; The
carfidvehiaisiverestsedride Lnavest | gseF 6hs Py raseataf ispkoeing
the problens. Consequently, the inventors found that
flawe preblaews idan shebovereoms oy bbéndbagqmpbkydextr sseuld
and sugar 4 in conbination in an acidic mlk drink at
esgerdNR ofy be 0std.4. AQcobyinmsy, dihwislerde ri meentsi off cost
has been achi eved. [0014] Specifically, the invention
and raglypriovdrdesngrgeeiidi ccha ldasi nk at a SNF of 1.0 to
4.0 by mass, which contains polydextrose and sugar.
[POQ15] [Addiehicomalfkyenthke liinveabhoast SPL 0Pt ONb de3a00777
met hod for producing an acidic mlk drink at a SNF of
1.0 to[Baleflc byfemsscei NCI Uhhigh i e neh nehpalydext 1 o584
and sugar in the acidic mlk drink.

Disclosure of the Invention
Problems that the Invention is to Solve

[0012] It is an object of the invention to provide an acidic
milk drink with high quality stability and great flavor with
light texture demanded toward for calorie-reduced acidic milk
drink types even when the SNF in the acidic milk drink is low,
as well as a method for producing an acidic milk drink with
no problems in terms of cost and production even when the amount

of carbohydrate used is limited so as to reduce the calorie

of the acidic milk drink.

Means for solving the Problems
[0013] The present inventors made investigations so as to
solve the problems. Consequently, the inventors found that

the problems can be overcome by blending polydextrose and sugar



[0016] Still additionally, the invention is toprovide
a nethod for preventing the deterioration of the
quality of an acidic mlk drink at a SNF of 1.0 to
4.0 % by Mass, including blending polydextrose and
sugar in the acidic m |k drink. Advantages of the
i nvention [0017] The acidic mlk drink in accordance
. W th . the .invention .can, haye inproved dispersign .
L SORGHITA BY LK Srots RLAGeiT ok teschbied - dsed dr-O #
pol ydextrose and sugar w thout any use of stabilizers
by a{?ﬁ)gst he Th4ee, to&FerdWFER e PaS e miadbi@viatk is at a
| ow SNF, so that the aggregation and precipitation of
[P0 ] pPecefhceanYbetBappregsedor ol prisvemovife an acidic
_deterioration of the quality. Thus, the acidic mlKk
M1l |kl Porsequenttl yihds O éxcdl-l0efit bst brage whabhl cpytains
Furthernore, the flavor thereof is excellent with
polyqtnese ared Bewtr Mode for Carrying out the
i nvention [0018] The acidic mlk drink of the
[iOdvent Rdaiits oprépar edheby nakhowong iantacpdbeidel k method
drink at a SNF of 1.0 to 4.0 1 by mass to contain
fompalryetbxt iros erand: isligami [O0kAnkThe acisdirc offi Lk odebnk .0 &
of the invention prepared by diluting any of the
by hakk puinag vaidindi 1e] ¢resd e ben iydk xii-bk starResug it tih e 8Fidic
and the like to adjust the SNPto 1.0 to 4.0 s by
milmasssigeferably 3.0 to 4.0 it by nmass and adjust the
pHto 3.0 to 4.0. (1) An acidic raw material mlk

[byneoft firesda bact 51 UM thikhe,vas RIePated Ly, iald OWEPHoq
m croorgani sms such as lactic, acid bacteria and

foﬂﬂﬁ?é$§%tQQﬁf%Ekadégekﬂ5§5@95nmﬁfhtﬂéc&ﬂé&f@§|6f an acidic

\(e]

milk drink at a SNF of 1.0 to 4.0 % by mass, including blending

polydextrose and sugar in the acidic milk drink.

Advantages of the Invention

[0017] The acidicmilk drink in accordance with the invention
can have improved dispersion stability of milk protein due to
the combined use of polydextrose and sugar without any use of
stabilizers and the like, even when the acidic milk drink is
at a low SNF, so that the aggregation and precipitation of milk
protein can be suppressed to prevent the deterioration of the
quality. Thus, the acidic milk drink consequently has
excellent storage stability. Furthermore, the flavor thereof

is excellent with light texture.



types derived from ani mal s and vegetabl es, such as cow
mlk, goat mlk, sheep milk and soybean m Kk,
defatted powdered m |k, whole powdered m |k or
powdered m |k, and mlk types and the, |ike as
prepared by reduci ng condensed mlk. (2) acidic raw
material mlk type of killed bacteria types, as
repared_b teriJizing the acid raw material mlk
Be%1) .Oi%)f% L0 o) a%??ra{]%? i VR TR ype prepared by
simply adding various saqur a%ents to the mlk
[é’é?g%r]i BEE a6dVe Cafid ltherinikkel [OE201'VFAtéaBelsf Prepared
producing the mlk types (1) and anong the acidic raw
PY et 19 fin Rlyiés Mifike ledPgant sasSBucht ds 4 &6t i4e 0 % by
acid bacteria and bifidus bacteria interacting wth
magh |4Q afrh il | pkey devet teiee ford exagwpt e bacteria of
genus Lactobacillus such as Lactobacillus casei,
[CAdabatiel kbud diml milkadirdbacilfl bse acwdophbhuss prepared
Lact obaci | | us del brueckii subspecies. bulgaricus, and
by Badtivbagi 4 we fhehe écldus;inbast edia refw gehasial milk types
Streptococcus, such as Streptococcus thernophil us;
witiacterdra a0fd gerus ikkacbosageas, tissicdimscd actoeecaus ¢ by
lactis sub species. lactis and Lactococcus |actic
masSUbppecicesb16r 8N0rts;4 At BYima ©f geNHsjuEht €K eGACEUS3 . 0
such as Enterococcus faecalis; or bacteria of genus
to Bi fg dobacterium such as Bifidobacterium breve,
Bi fi dobacterium bifidum and Bifidobacterium | ongum

bacterni an 9tigenera, Bagiddius, nAggt t&f f384h bacterium
A uconobacter; and yeast species of genera

typeaccharomiees and, Gandiday ARY-r8b LR8MsIRY such as lactic
acid bacteria and bifidus bacteria to interact with liquidmilk
types derived from animals and vegetables, such as cow milk,
goat milk, sheepmilk and soybeanmilk, defatted powderedmilk,
whole powdered milk or powdered milk, and milk types and the
like as prepared by reducing condensed milk.

(2) An acidic raw material milk type of killed bacteria
types, as prepared by sterilizing the acid raw material milk
(1).

(3) An acidic raw material milk type prepared by simply
adding various sour agents to the milk described above and the
like.

[0020] In case of producing the milk types (1) and (2) among
theacidicrawmaterialmilktypes, microorganisms suchas lactic

acid bacteria and bifidus bacteria interacting with milk and



be used preferably. These m croorgani sns nmay be used
singly or in conbination of two or nore thereof.
Anmong the mcroorganisns, in particular:, one or nore
speci es selected from Lactobacillus casei,

| act obaci | | us aci dophi |l us, Lactobacillus del bruecki
subspeci es. bulgaricus and Streptococcus thernophilus

are preferably_used because the resulting flavor is
the) e Thendie SE AT} O LA iy TGt e AGHOPEF 1 1us

e
roduci ng_drinks and foods from fernented mlk is
Suqised M oRe 14peci 321 i hPCAPPEA Lad UEHE L el ABhPaR FbhluS
nerhod for_allow ng the mcroorganisms to interact
ACHH UG haatehectkes dalketined iduaattec ¥t Phegaricus,
fermentation of mcroorganisns for use in
ang ke fefPati bAUE S egpsraprisatled gt e st edtamh s Bhseptococcus,
stationary fernentation, agitation fernentation,
sudhakisng Steremsncacicors andeaeratiidnsf er entatiien. oAnoggnus
them stationery fernentation is preferably used.
Lad@g22]cuanystohdist Lansofoccuse dat ipr sduspagidsi nkstandand
foods with fernented mlk may be used with no
Lacgpeciddws |liaittiat iomspasidhe contdbtionsbéorethe of genus
fermentation to allow the mcroorganisns to interact

Entwitdvdddus anthidthe sl Ekecrbebcexanpbecaltibe ber peptatignor
may satisfactorily be done at a tenperature of 30 to

gerAQC B PHich a4, [HO23] 49 caseihbeictbei@si dhseve,
raw material mlk (3) is to be used as an acidic raw

Bi fR{d @le Midnkp{ 0¥ a e AC1 81 61 ObbKcdEL DKy 1 MR UrOUSa SOLF | 2
agents nmay satisfactorily be added to mlk and the

of ke hopuse1 R, generdbafoods,$ %ﬁ%%ogl%tbg@}%ﬂdhgnewgist

the final acidic mlk drink to
spéﬁ%@g chgéﬁgfaQQﬁfgﬁhromyces and Candida. Any of them may

be used preferably. These microorganisms may be used singly
or 1in combination of two or more thereof. Among the
microorganisms, in particular, one or more species selected
from Lactobacillus casei, Lactobacillus acidophilus,
Lactobacillus delbrueckii subspecies. bulgaricus and
Streptococcus thermophilus are preferably used because the
resulting flavor is greater in that case.

[0021] Any general method for producing drinks and foods from
fermented milk is used with no specific limitation as the
fermentationmethod forallowing themicroorganisms tointeract
withmilk and the like. A method suitable for the fermentation
of microorganisms for use in fermentation is appropriately

selectedfromstationary fermentation, agitation fermentation,



i nclude for exanple various fruit juices of apple,
blue berry and citrus fruits, extracts or m xture
thereof, organic acids such as lactic acid, citric
acid, malic acid, tartaric acid, gluconic acid., and
succinic acid; and inorganic acids such as phosphoric
acid. (0024] The acidic raM/nateriaI mlkis

d. if necessar The eni zati on
Shﬁhﬁﬁoﬁﬁgkiéw'a&aﬁé APt akien forys AUPAY Vhar

t he honogeni zati on process, the resultlng texture
stAHIGEE e W‘@ntgaéijsorbeltst GtLehahiaks  HSS9A1 k protein in
blend w th pods/dextrose and sugar can get greater
[0gPgpePsiofionat BbPRPL §OT [0BR5]" PEICfHeRiosE 1p&sbreddeeods
in the acidic mlk drink 8 of the invention is a
witdplfpsacanari aélprepsried Wed e thpolyapeirzaticohinftation,
gl ucose, sorbitol and citric acid at high tenperature
as andiehi ghnprigsomse. fior t héepolfpdernroseépnfrom allow the
nonosacchsride to pol ysaccharides wi th nol ecul ar
mioggicgines igins severealratcénst thoushads! exe $tken mbBdrueeample,
Speci fic product nanes include "Litesse"
the femunkactuiedby DANE SCOs CUETOF 1 aver agee Bll ectbm@berature
wei ght of 1,200). Polydextrose is added at an anount

of 0f0 kol 4 °C. 0% by 3m8Sso preferably 1.1 to 4.6% by
mass per product. [0026; Additionally, the sugar to

[be2bh endeshéa ther acidiLeidid k@ m@ltelrriaacmmiarogﬁ is to
with the invention is the generic name of

be PE8E@3SAM apHAGUCE 2% RAERI-ARNG SUE E@§9clrf‘e09789§§9 rrﬁflk drink,

glucose and fructose as the main conponents and
var3RRG oedl byehRSl HA€S satisfactorily be added to milk and
the like for use in general foods, so as to make the pH of the
final acidicmilk drink to pH 3.0 to 4.0. Specific sour agents
include for example various fruit juices of apple, blue berry
and citrus fruits, extracts or mixtures thereof, organic acids
such as lactic acid, citric acid, malic acid, tartaric acid,
gluconic acid, and succinic acid; and inorganic acids such as
phosphoric acid.

(0024] Theacidicrawmaterialmilk is homogenizedif necessary.
The homogenization is preferably done at a pressure of about
15 MPa. Via the homogenization process, the resulting texture
(food texture) gets better, while the milk protein in blend
with polydextrose and sugar can get greater dispersion
stability.

[0025] Polydextrose to be blended in the acidic milk drink



for exanple soft sugar, granul ated sugar, crystal
sugar, processed sugar and liquid sugar. in
accordance with the invention, the sugar can be used
wi t hout any specific Iimtation, Preferably,

granul ated sugar and liquid sugar are used. Specific
product names i nclude G anul ated Sugar (manufactured

t ochu s ar Conpany; ufa tured by Ni sshin-sugar
of ﬁ%an)ﬂwen a"Fi he LT qdvt Sr‘?eﬁi%? e)é’rlﬂ)alflﬁqn leyhthe

Seito The unt of the sugar to be added i s at
Pol:émseli)ozagtl fﬁ@ﬂ&@s@ ﬁroéfoérté’l%l 78 8itg16. 251igy2kaldsah
per product. [00271 The tim ng and nmethod for bl ending
Cempa ekt oded aRdIR sBEF SRSt he Tacitdicc PR+ XIRHFFKkS @ ef Tom

not specif limted. Polydextrose and sugar may
moTtd Efhectiohs 18P beladaeshar idny gtagemof epépar ivagohhe of
acidic mll: drink. Preferably, syrup containing
Se\m%ﬂdé;@rr%sféﬁwrs@@aqﬂxast pilepaietdubg - t hepgehétal product
method is blended in a prelimnarily prepared acidic
namdd kndbuadk L1 § 028] (rldven Sy tupreshb poeparsed ¢ orT @aapt eage
by di ssol ving sugar and pol ydextrose in water heated
mo ltex u/lth rCv ek ghvoreeE an2l0® hen Paltyetdstti i g i sheldees Ak tarmgmount
solution at 112 C for 10 seconds on plate. [0029 The
of dcildite M. ks dby nka ¢ hHusp obt et aredy i aceordanceow hliss per
the invention can get inprovenment in the quality
pradriari orati on such as aggregation and precipitation
of mlk protein which energe at |ow SNF, w thout any

[usecof ngtiabi bhzer s, hawt nguheen o yzedlichddhe ihekatedeidic
art, such as pectin, carboxynethyl cellul ose,

mi I QPYhﬁrlﬁ‘q ghyeehaakginatiecnealfageenan i ¢ og %Ienk%%% name

gum and soybean pol ysaccharides. Additionally, the
of Blﬁ‘i@éeé§ec9rpﬁ%duct containing sucrose composed of glucose
and fructose as the main components and specifically includes
for example soft sugar, granulated sugar, crystal sugar,
processed sugar and liquid sugar. In accordance with the
invention, the sugarcanbeusedwithout any specificlimitation.
Preferably, granulated sugar and liquid sugar are used.
Specific product names include Granulated Sugar (manufactured
by TItochu-sugar Company; manufactured by Nisshin-sugar
Company) ; and Fine Liquor (manufactured by Fuji Nihon Seito).
The amount of the sugar to be added is at 3.8 to 9.5 % by mass,
preferably 3.8 to 6.2 % by mass per product.

[0027] The timing and method for blending polydextrose and

sugar in the acidic milk drink are not specifically limited.

Polydextrose and sugar may satisfactorily be added at any stage



with light texture. [0030] Additionally, preferably,
the acidic mlk drink of the invention is adjusted to
a caloric value per 100-m drink of 40 to 58 kcal,
preferably 48 to 57 kcal, using pol ydextrose and
sugar. [0031] So as to adjust the caloric val ue using
pol ydextrose and sugar, specifically, the ratio in

ight ratio of the  .contents of polydextrose and
o SBERFArATPher Gei diteoHid kaF Fk 18 10: 66 10 65 98, ovrup
ferably 10:90 to 42:58, [0032] Oher food materials
CO%%&“@H P%&é(é%%rﬁéemamdéa A a% R SRAAC I FRedpepkral

of the a range that does not inpair the effect of the

meGhRrent Por P &Y OIS floor < Frat @F Partel ol Uger ink.
sugars such as gl ucose, isonerized suq;g,. fructose,
(BAPAY | Hos & T e Rl BSEhA F ed tiosee AABOXY 105 et Ssdarng Sugar
al cohol s such as sorbitol, xylitol, erythritol

and getlitadxtrqesd atn iater edegeddstar ¢h 8yrop ande séad chhen
syrup of reduced nmaltose; and highly sweet sweeteners

s tesniichl zis1cashar trarme, | tsiioy adcls e, it emi d lJandcalfbtrabe. séBonds
accordance with the invention, highly sweet

on gwedteener s such as aspartanme hardly influencing the
calorie of the acidic mlk are preferably bl ended
[angAag tTheaciAddihi ohaldiyk enub siftyiing cage ntcs e caswith
sucrose fatty acidester, glycerin fatty acids ester

theahdvkecibhidhn yetaimmso saednas nvi h@rud 1Yt Wit a8t loBation
group, vitamn C, vitamn D and vitamn E, and

sudf RS algg redeh 1as iahen pretBRA2ResSenaned #iNE pPBYeahSOhich

be bl ended other than those descri bed above. These
emerge at low SNF, without any use of stabilizers having been
usedintherelatedart, suchaspectin, carboxymethylcellulose,
propylene glycol alginate, carrageenan, locust bean gum and
soybean polysaccharides. Additionally, the flavor is great
with light texture.

[0030] Additionally, preferably, the acidic milk drink of
the invention is adjusted to a caloric value per 100-ml drink
of 40 to 58 kcal, preferably 48 to 58 kcal, using polydextrose
and sugar.

[0031] So as to adjust the caloric value using polydextrose
and sugar, specifically, the ratio in weight ratio of the
contents of polydextrose and sugar in the acidic milk drink
is 10:90 to 65:35, preferably 10:90 to 42:58.

[0032] Other food materials may additionally be blended in

the acidicmilk drink of the invention within a range that does

10



food materials may be added at any stage of producing
the acidic mlk drink of the invention. Exanples
[0033] The invention is further described in detail in
the follow ng Exanples and Test wh-ich should not be
construed as limting the present invention. [003:1
Test Exanple 1. Production of acidic mlk drink (1) An

ueous sol ution prepared by dissolving 14, 9 % by
noadPE 1 TP BheHEE & SREM MK e 5 EApyErass offsich food
| ucose was_sterilized at 121 for 3 seconds on plate,
mag\ﬁ th! fas" Ehene | HEEUT ateH-h it 9 lacstsant dsasferized sugar,
Lact obaci |l us casoi for culturing to pH 3,6. The
fregfPate Wasaeboped t brehaeesa, f épabatedaprodydbse; sugar
Subsequently, the fernmented product was honogeni zed
alophmla RoAbgeni Zerkittoll5 MPaitdb,. 6epathsibylyeilghtiobl,
the resulting honogenate was mnixed with 50.4 parts by
pa et ght t of redctedfstdects yrupid ypes sofardtheyiriug of reduced
conpositions as separately prepared and 115, parts by
malebght ehdnet Byhly osebtai nswonpatats veuphodust s sbartame,
through 3 (SNF of 3,2 1) The syrup types were
suchi bbsed by ediissobndng1itthend ol | awi ngckpgrgdEENtS N the
water, sterilizing the resulting solutions at 112 'C

infatt déh secofidsy Awdd alfeandread) INGH he 8@LULLeR hardly
Further, the syrup 1 was used in the conparative

inPreshieingd t hthes By 4P o2, tHd 2 EhE 1 EQRPAr a&»&vl% Q{é&gg%&e?ggly

the syrup 3, in the conparative product
b1 YD 26RMBOBhEN ONKdditionally, emulsifying agents such as

sucrosefattyacidester,glycerinfattyacidesterandlecithin,
vitamins such as vitamin A, vitamin B group, vitamin C, vitamin
D and vitamin E, and minerals such as iron, manganese and zinc
may also be blended other than those described above. These
foodmaterials may be added at any stage of producing the acidic

milk drink of the invention.

Examples
[0033] The invention is further described in detail in the
following Examples and Test Examples, which should not be

construed as limiting the present invention.

[0034] Test Example 1
Production of acidic milk drink (1)

An aqueous solution prepared by dissolving 14.9 % by mass

11



Syrup 1: pol ydextrose at 46.8 1s by mass and aspartane
at 027 by mass Syrup 2: pol ydextrose at 46.3 by : pass,
aspartane at 0.21 % by mass and 1.3 1 by nass of
pectin Syrup 3: polydextrose at 46.0 1 by nass,
aspartame at 0.27 % by mass, and car boxynet hyl
cellulose (OM at 2.1 1 by nass [0036] Table 1 shows
the conpositions of the syrup types contained in the
of penparatis/eprodlicrs 4- PrirbugRss ahdltresere s areFiészed
thereof per 100--m product. Inmediately after
at proldué€t ifom andeabnds sobseéqtient wstichagesathed 0Qofotated
14 days, the appearance, precipitation, whey-off and
with avekarher okparabpve lpusdossst ierre cevahgangdco pH 3.6.
according to the follow ng standards. Furthernore,

The helrightvasextalred of geltex perodant sd pafoiderctt.heSsbeeaggently,
for 14 days was eval uated according to the follow ng
thestfandeardsad Theduesumess arcecsfeomirzcdn wiahl @ 2omp@@87ker at

<Standards for determ ning appearance> O No
15 aggr.egabl 6rpart$ ike websgrved. tihe M tOind @Ssogenate was
aggregated. x: Aggregated. [01038] <Standards for

mixdel erihnbng4ppect i ationffwhegy ecath>o £ Note Ghiseiyegdpes of
Slightly observed, wth al nost no problem GObsarve&
thel00B9bw <8y angds thie S8t &uPaHane 1f VO Zred and 115 parts
by weight of water, to obtain comparative products 1 through
3 (SNF of 3.2 %). The syrup types were obtained by dissolving
the following ingredients in water, sterilizing the resulting
solutions at 112 °C for 10 seconds on plate and cooling the
solutions. Further, the syrup 1 was used in the comparative
product 1; the syrup 2, in the comparative product 2; and the
syrup 3, in the comparative product 3.
[0035] Syrup compositions
Syrup 1: polydextrose at 46.8 % by mass and aspartame
at 0.27 % by mass
Syrup 2: polydextrose at 46.8 % by mass, aspartame at
0.27 % by mass and 1.3 % by mass of pectin
Syrup 3: polydextrose at 46.8 % by mass, aspartame at
0.27 % by mass, and carboxymethyl cellulose (CMC) at 2.1 % by
mass

[0036] Table 1 shows the compositions of the syrup types

contained in the comparative products 1 through 3 and the

12



O Geat A Normal x: Pool, [0040] <Standards for
determning light texture> O Light texture A
Nei t her the presence nor absence of |ight texture can
be determned. x: No light texture. 13 000 I] Table I
-------- ---- --------,11117 Pol ydextrose Sugar
Aspartane Pectin CMC Calorles -kcal ) --- -
------------------------------ Corrpar ative

Cbnparatlve 10.9 0.06 0.3 28. 4 product 2.

praductian and after subseanpar aticmdd 3 0005 .5 24. days,

roduct 3 .. . 1 Nunerical figures except those
theem@%@rfnrgceéal BFFElRt BabXPRessbEYALS BycheEs Vol 00a2}he
‘ab':.e 2 ----------- R

compar—ati-ve products-wenmdiaaéydwmugtﬁmfm1ewing
storage at 10 C for 14 days ------------------

standards. Furthermore, the light texture of the products

after the storage for 14 days was evaluated according to the

following standards. The results are shown in Table 2.
[0037] <Standards for determining appearance>

O: No aggregation or like observed.

A: More or less aggregated.

x: Aggregated.

[0038] <Standards for determining precipitation/whey-off>

Not observed

t: Slightly observed, with almost no problem.

+: Observed.

[0039] <Standards for determining flavor>

O: Great
/A : Normal
x: Poor.

[0040] <Standards for determining light texture>
O: Light texture

A: Neither the presence nor absence of light texture can be

determined.

x: No light texture.

13



PH appear ance flavor precipitati on appearance flavor

Ilght | vvhey p texture -------------- .. .../
-------- Conparative 3,664f + x product 1 -------
- - Cbnparatlve 3.63 C. tox - to Ato X --- ------

Conmparative 3.64 to x to + to X product 3 0043] As a

consequence of the test,

[Oéégﬁrt

a

galiet Ly,

products prepared using

me to adj ust the cal ories had poor flavor and

case of using aspartane, and pectln

and ca
result

AR NERREL
i ng produ

yI~sghd Ul

cts had poor

MzBartimed
dri

apkdtnze
nkabi it

.CNidTe
y and

Calories
(kcal)

Conetatve
prauoci-1st

oratied |1
ick v tex

ght t tey
ure dent

t uremel nc

[ uding

inded toward | ow

exture
cal orie

and2g.4
[ ypes,

Compbriatineu
pragiyet?

gh 6@ st
S _precipi

abi | Fty
ation i

nf  PtOgsi ¢

proved

o- chéni c
[ 0044]

al  prop
anple 1

ert2ges

Compargtiec

ti on08f a

prodyet 3

on nr pnar

cidic mlk

Ya| h\/ di

k @06nk

sol vi ng

(2) An a

14.. 9% h\/

que8ds

mass_ of

28.4

Nurr2Adl
steri

48 S8 ot

i zed

g

whi ch

eatorf@ apé’ eXPR2 Sedh %QLyLl"ﬁ:é%ge Was

seconds on pl ate,

was

then inoculated wth a starter of Lactobacillus casei
The culture was cooled to

for culturing to pH 3.6.

86k fepmented product. Subsequently,
Immediately after production After storage at 10 °C for 14 days
PH appearance | flavor precipitation | appearance | flavor light
/whey-off texture
Comparative 3.64 X x + X x X
product 1
Comparative 3.63 O A to x -to+ O A to x x
product 2
Comparative 3.64 O A to x -to+ O A tox X
product 3

[0043] As a consequence of the test, products prepared using
aspartame toadjust the calories hadpoor flavor andpoor quality.
In case of using aspartame, and pectin and carboxymethyl
cellulose as stabilizers, the resulting products had poor

drinkability and deteriorated 1light texture including

refreshing texture and non-sticky texture demanded toward

low-calorie types, although the stability of physico-chemical

properties such as precipitation is improved.

[0044]

Production of acidic milk drink

Example 1

(2)

An aqueous solution prepared by dissolving 14.9 %

14

by mas
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the fernmented product was honogeni zed., wth a
honogeni zer at 15 MPa. 99.6 parts by wei ght of the
resul ti ng honogenate was mxed with 50.4 parts by
wei ght of each of the syrup types of the follow ng
conpositions as separately prepared and 115 parts by
wei ght of water, to obtain exanple products 1 through

oF o a T pRR - Kol hinadt BY THRSSer ARG OPR W PerFARdZed

of the followng conpositions in water, sterilizing

at thel r'ésdia Ay S§§I0@1dlsoﬁ>§ atlate}2whirhr wae sheondsoonlated

. plate and cooling the solutions to about- 30 C

Wl¢®ﬁ%ﬁéﬁrtﬁﬁéf%%ﬁﬁﬁobaﬁaél@§e@a5ﬁlt%éf@%éﬁyKQHQTEGG&t3-6-
the syrup 5, in the exanple product 2; the syrup 6, in

The ﬁélté%and@lSecmbmmp g\?taanéem@ngydmo?iuqm t Bebsequently,
conmparative product 9. [0045] Syrup conpositions

thesyframment gblydektaose ath @itz doly wieds 2 sogageati zer at
16.0 % by nmass and aspartane at 0.2 4 by nmass Syrup

15 BiPepol ylext pases diy Wed ohtdoliyt masssswslugiarg 26nddnane was
mass and aspartane at 0. 1lby nmass Syrup 6: pol ydextrose

misatd 4iGbponEsparsegay vadididc & Meabyt 0BSthe afhup types of
aspartanme 0.10 4 by mass Syrup 7: pol ydextrose at 19.4

thed£bY 1B8S8g Sligas iali s 2s%Bepkh P 1IMBSSep ASHQLIANE Rbarts
0.16 by mass, and pectin at 1.3 % by nass [0046.]

by W@b.'gﬂhtlgo&ih@é[\@eﬁ he coppashtdons, of LW up EB(P@@gh 3 and
contained in the resulting products and the calories
coﬂﬁlﬁf@@fve product 4 (SNF of 3.2 %). The syrup types were
obtained by dissolving raw materials of the following
compositions in water, sterilizing the resulting solutions at
112 °C for 10 seconds on plate and cooling the solutions to
about 30°C. Further, the syrup 4 wasused inthe example product
1; the syrup 5, in the example product 2; the syrup 6, in the
example product 3 and the syrup 7, in the comparative product

4.

[0045] Syrup compositions

e

Syrup 4: polydextrose at 30.0 % by mass, sugar at 16.0

Q

by mass and aspartame at 0.2 % by mass

oe

Syrup 5: polydextrose at 19.4 % by mass, sugar at 26.2

by mass and aspartame at 0.16 % by mass

ow

Syrup 6: polydextrose at 4.6 % by mass, sugar at 40.8

Vel

by mass and aspartame at 0.10 % by mass

o

Syrup 7: polydextrose at 19.4 % by mass, sugar at 26.2

15



per 100-m product. |Inmediately after production and
after subsequent storage at 10 C for 14 days, the
same eval uation was done according to the standards
in Test Exanple 1. The results are shown in Table 4.
Table 4 additionally show the results the conparative
product 1. [0041, Table 3 Pol ydextrose Sugar Aspartane

------------------------ Conparative 4.6 6.2 0.04 03
(48461 Frbdgct’ Ahowsdifit ecPlivetictianTB. 8o §Brup. pypes
Exanple product 2 .. 4.6 6.2 0.04 48.0 Exanple

comprgued 13 the 9esudtdaggor Ndwet & caid fihgures oexeepthereof
those expressing calorie are expressed in % by mnass.

pef 00YBjmTakdelukt.- - Immediately after production and after

subsequent -storage at- 10- SOmBsh at£las vaf,t ehepsaddctiz@luation
After storage at 10 Gfor 1l4da s ...aY

wasg -done -according -to -the standards -ir Test- fixample 1. The
-------------------------- PH appear ance fl avor

redfurlecd Rideathofnl iappesrance fThavers lddghtt i dnviey, ehbuts the
texture

results of the comparative product 1.

[0047] Table 3

Polydextrose Sugar Aspartame Pectin Calories

{kcal)

Comparative 10.9 - 0.06 - 284
product 1

Comparative 4.6 6.2 0.04 0.3 48.0
product 4

Example product 1 7.0 3.8 0.05 - 40.0

Example product 2 4.6 6.2 0.04 - 48.0

Example product 3 1.1 9.5 0.04 - 58.0

Numerical figures except those expressing calorie are expressed in % by mass.

[0048] Table 4

Immediately after production After storage
at 10 °C for 14 days
PH appearance | flavor precipitation | appearance | flavor light
/whey-off texture
Comparative 3.64 X x + X x X
product 1
Comparative 3.65 O A tox -tot O A to x X
product 4
Example 3.66 O O * O O O
product 1
Example 3.67 O O -to+ O O O
product 2
Example 3.67 O O -to+ O O O
product 3
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~

Conparative 3.64 X X Product 1..... Conpar ati ve
3.65: ; toto +to } product 4

Exanple 3.66 product 1 -------------------- ----

------------ - ----- Exanple 3.6f- I 0 -tor.

-------------------- Product2...+ .... Exanple 367 to+

s e R product 3 [0049] As

a consequence of the test, it is indicated that in

(€848 lofSpreFRFAEHBR"GSI R POPydestroseé aRdiBHgapted that

. specifically polydextrose and sugar at a blend ratio

1D WaAHih o r IGEPRTION: 961ng 65°139eksradpusenthesugar,
calories of the resulting products to a range of 40

spaq- Bg-alchy pahelarsingd mpd eveemt ed anbllkpdodattis wadhin
great flavor and highstability of the quality. In

a rgage odf LUsPAg pett i3, tabktennatihety]l ot hes pésuiild kagulting
product had a higher viscosity although the product

prdvat-tyy eat errguadidly 40stabbBikyal hama hespioaduct Scusenged
pol ydextrose and sugar. Therefore, the product had

milpooroducnkabid gt anda det enidat adredtabi ght yioext g guality.
i ncluding refreshing texture and non-sticky

In case of using pectin, alternatively, the resulting product

had a higher viscosity although the product had greater quality

stability than the products using polydextrose and sugar.

Therefore, the product had poor drinkability and deteriorated

light texture including refreshing texture and non-sticky

texture.

[0050] Example 2
Production of acidic milk drink (3):
Usingasyruptypeof the following composition containing
a combination of polydextrose and sugar, or a combination of
indigestibledextrinandsugaroracombinationof polydextrose,
fructose and glucose to adjust the calorie of the resulting
acidicmilk drink to 48 kcal, products 1 through 4 were obtained
by the same method as in Example 1. Table 5 shows the
compositions of the syrup types contained in the resulting
products and the calories thereof per 100-ml product.

Immediately after production and after subsequent storage at

17



texture. 100501 Exanple 2 Production of acidic mlk
drink ;3 Using a syrup type of the follow ng
conmpostion containing a conbination of polydextrose
and sugar, or a conbination of indigestible dextrin
and sugar or at conbi nation of polydextrose, fructose
and glucose to adjust the calorie of the resulting
acidic mlk drink to 48 kcal, products 1 through 4

10 wer 6°6bt &i fedS + Byha Helsa ey aeriddr aEx drpeeatcoTabhe to
5 shows the conpositions of the syrup types contained

thg gteRdardsuin TAGL Hreddlic@ §- anth¢ Kesear6rdesshherdaf Table
per 100-m product. Inmediately after production and

6. aflegrigubsely@eritr sk 6r age asedlynioh€ gordud ddyshet hgrup
sanme eval uation was done according to the standards

9, iim Tést rBcaivpite 21, tTke syeswl tL9,are shewnrpduTabBeasd the
Herein, the syrup 8 was used in the product 1; the

symyr upl, 9in ithd herqehoduct. 2; the syrup 10, in the
product 3 and the syrup 11, the product 4. [00051]
(Sybup composicbmpnsiBypbup 8: pol ydextrose at 19.4 % by
mass, sugar at 26.2 % by nass and aspartane at 0.16 %
by rm&siESgE upo Oyddat +hek gastiahlies dexinkis , abudr & O0lBy 2 3
mass, sugar at 26.2 % by mass and aspartane at 0.16 %

by Und¥s nBss Py a2kl polydexty ase iadsd9. 4 5 by nass,
fructose at 13.1 % by mass, glucose at 13.1 % by nass

and Asha amgnat gBsibpke BYxPBSS at 19.4 % by mass, sugar
at 26.2 % by mass and aspartame at 0.16 % by mass

Syrup 10: polydextrose at 19.4 $ by mass, fructose at

13.1 ¥ by mass, glucose at 13.1 % by mass and aspartame at 0.16 %

by mass

Syrup 11: polydextrose at 19.4 % by mass and sugar at

26.2

o

(0052] Table 5

Polydextrose | Indigestible | Sugar | Aspartame | Fructose | Glucose | Calories
dextrin (kcal)

Product 46 - 6.2 0.04 - - 48.0

1
Product - 4.6 6.2 0.04 - - 48.0

2
Product 46 - - 0.04 3.1 3.1 48.0

3
Product 46 - 6.2 - - - 48.0

4

Numerical figures except those expressing calorie are expressed in % by mass.

[0053] Table 6

|_ | Immediately after production [ After storage at 10 °C for 14 days

18




Syrup, 11: pol ydextrose at 19.4 % by mass and sugar at
26.2 %[00°32] Table 5 --- -----mmn mmmmmaan aa o
Pol ' ydextrose Indigestible Sugar Aspartane Fructose
G ucose Calories dextrin (kcal Product 4.6 6.2 0 04
TA48.0 1l e e e
--------- Product 4 6 6.2 0 04 48.0 --- ------

----- - - - pH- - - | appearance.|. flavor - | -precipitation- | appearanceHT QWS light

)
4 6 -[{0 04 31 3.1 48.0 3 Produsteydbic 6.2 48.0 | 4 L texture

Productq-|--3.66 --}---0----[--3 -1---~texNunerical fijgur@es

Progxatept these expressing cal ofi e sape expressed ijn %by| A to
mass.| [00531 :'"able § ----- ST i

ProbesiBal el 3@ tler produdtipncFaf tehgsty e ab 10 [C A0f
14 dam , _ 8 pH appearlance f|avor prec|pitation

Prodigar anggg 11 avoroight—Jfwhey of f texrures .

[0054] As a consequence of Table 6, it was found that in case
of using a combination of polydextrose and sugar and a
combination of polydextrose, fructose and glucose in the syrup
types, fermentedmilkdrinkswithgreat flavorandgoodstability
of the quality could be obtained and that the combination of
polydextrose and sugar achieved better flavor and higher
stability. 1In case of using a combination of indigestible
dextrin and sugar in the syrup, it was found that no great flavor
was observed and that the resultingphysico-chemical properties
after storage were unstable. Further, it was found that the
effect on product stability was sufficiently obtained from the

simple combination of polydextrose and sugar.

Industrial Applicability

[0055] The acidicmilk drink of the invention can get improved
dispersion stability of milk protein even at a low SNF without
any use of other stabilizers and the like, because the acidic
milk drink contains polydextrose and sugar, so that the
aggregation and precipitation of milk protein are suppressed

to prevent the deterioration of the quality. Thus, the acidic
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Product 1....:...... ~3.66..... to+ -------

.............. Product 3 3.66 -- Ito"'_ toto - -
-------------------------- --- Product 3.66 to+ [0054]
consequence of Table 6, it was found that,
ml]ckagé ingt ofisthg e Hatidoh e&lceddi%%%é@ea%a%bhw
and a combination of polydextrose, fructose and
[§0G6sRIFRE+ PR §YY up-he Pesilcr Bi-Aent B kidTk tEi AREEntion
with great flavor and good stability the quality could
hagysushit ginged dnd volag st égbﬁnﬁﬁﬁ‘aﬂﬂf@nlbﬁlugéngdéﬁfr%gblng
and sugar achi eved better flavor and higher stability.
foqd teaseref andimy a5 tcionty natitorrcof eivadi gest itileecalorie of
dextrin and sugar in the syrup, it was found that no
thegrleat e Bcavior mvdsd ohskernvetednted hatmpheedesghtsugh acidic
physi co-chem cal properties after storage were
milunsimablle. ufurg herabiilti awass fauhdlidatiktde effect on.
product stability was sufficiently obtained fromthe
si npl e conbi nati on of pol ydextrose and sugar.
Industrial Applicability 1005b The acidic m |k drink
of the invention. can get. inproved dispersion
stability of mlk protein even at a | ow SNF wi t hout
any use of other stabilizers and the |ike, because the
acidic mlk drink contains polydextrose and sugar, SO
that the aggregation and precipitation of mlk
protein are suppressed
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to prevent the deterioration of the quality. Thus, the
acidic 19 mlk drink of the invention has excellent
storage stability. [0056] Additionally, the acidic
mlk drink of the invention has such great flavor as
l'ight texture including refreshing food texture and
non-sticky texture, even when the caloric of the
Clwhole acidic mlk drink is reduced, conpared with such
Fi¥ic nilk drink usi ng stablllzers and the like.

d ai 1. An acidic | k. drink at a 0|IdS n
(SNB) - of %noa$bda<:dﬂ’3ww§<satcsnf% hﬁiﬁd*%foliﬁoteiéﬁggeof
and sugar at a ratio in, wei ratio of the contents

L. &ftad-6b % 5YeB238;, c%nt%ma%‘gd?%lﬁfﬁl??kt%‘?%ka%%rng"t o
to claiml1, having 40 to 58 kcal as the calorie

rapp- e WSLOkh BREHP cOfi FRe dFPRkeReT 0P Hi hY 20 &P af 315-

or claim 2, substantially never containing other
stabii i zePs. aqldic miHod ok predueing ben @ di d nfipKing
drink including blending polydextrose and sugar at a

40 riat i D8 i hcakei ght that¢oloficther coh@ents of 10:90 to
65:35 in an acidic mlk drink at a solids not fat
SN( B . of AnCat¢odic midkbyirmmssycdo ey hodcpremehtdmglaim
the deterioration of the quality of an acidic mlk

2, drininkt att Ba 5o | Wsveaot cdata (1SN ofhdr Ostab4l Ozbys nmass,
i ncl udi ng bl endi ng pol ydextrose and sugar at a ratio
i n wej ght Amattinedofo # heocont efta aefi @0l k @r 66k 3bclubding
the acidic mlk drink.

blending polydextrose and sugar at a ratio in weight ratio of
the contents of 10:90 to 65:35 in an acidic milk drink at a
solids not fat (SNF) of 1.0 to 4.0 % by mass.

B. A method for preventing the deterioration of the
quality of an acidic milk drink at a solids not fat (SNF) of
1.0 to 4.0 by mass, including blending polydextrose and sugar

at a ratio in weight ratio of the contents of 10:90 to 65:35

in the acidic milk drink.
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