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Title of Invention: METHOD FOR MANUFACTURING LIQUID FERMENTED MILK

Technical Field

[0001] The present invention rel-ates to a method for producing

l icrrrid fermented milk.

Background Art

[0002] According to "Ministerial Ordinance Regarding Compositional

Standards, etc . of Milk and Dairy Products ", fermentedmilk is def ined

as a product obtained by subjecting milk or a milk-l-ike substance

or the like containinq solid non-fat in an amount not less than

that of milk to fermentation with a lactic acid bacterium or veast

to formapaste or a Iiquid, or a frozenproduct thereof. The fermented

mi l k i qhro:dl rzCfaSsifiedintn' l:) h:rd rznnttrf {'i . F. scrl i d r^rmanf^nrLLf aArJv!vquf J 9JqJJJ!rEgrlruv. \q/ tta!uyvYu!L \f .u. Jvrru!gIfLLEllLEu

milk or set type yogurt) obtained mainly by filling its material

into a container and then fermentatlng and solidifying the material

in the container; (b) soft stirred type yogurt ( i . e. pasty fermented

milk) obtained by fermentation in a large tank or the like, and

qttl-rqor.rtton]_ r-tt7d nrrl rzari ==f i an :nd nn1_i nn- I mi wi nrr r"ri fh nrr-l n q:rr-a-u!DEYUEtIL UU!U yur vg! l LALLVII d.ltLr UPLI\J1ld.-L ItLI IIIy vv! UII pUl,y/ DaLf \-Cl

or the llke, foffowedby filling the obtainedmixture into a container,'

and (c) drinkable yogurt (i.e. liquid fermented mitk) obtained by

f i no crrrqhi nn ^f h=rrl \tA^rrYv!uuaatary ur rraru y-9,-,-t or soft stirred type yogurt with a

hamacanizar ^- the like tO enhanCe nr6nerf .i es as a Iiorr.i I an1_ inn:lrr;u Lv sirrlqrrvu IJ!vl/ur ursQ ao a !!Yurut vPLf utlaI



mixttng wttth fruit pulp′  sauce′  or the like′  and subsequent filling

■nto a conta■ ner。

[0003]     According to the compostttional standards for fermented

milk in 」apan (MiniStertta1 0rdttnance Regarding Compostttional

Standards′  etc. of Milk and Dairy Prttducts)′  the ratio of solid

n tt n― fat (1.e. milk solid non― fat)ShOuld be 8.0を  or more′  and the

number of lactic acttd bacteria or yeast cells per mL should be

10′ 000′ 000 or moreo  Further′  according to the internat主 onal

standards for yttgurt defttnedby FAO/WHO′ yogurt is defined as follows:

"Yogurt is a cttagulated dairy product obtained by subjecting milk

or a dattry product to lactic acid fermentation through actions of

五actobacニ ヱヱus わυigaricus and Strepttο cο ccus therl■ ophttius.

Additttves (e.g。 ′ milk powder′  skim milk powder′  whey pttwder′  and

the lttke)can be used ttpt主 onally.  Microorganisms as described above

土n the fttnal product must be vttable and abundant."

[0004]     BecauSe fermented milk cttntattns vttab■ e cells such as

lactic acid bacteria′  an increase ttn acttdity and a decrease in pH

occur owing to lactttc acid and the lttke to be generated by the lactic

acid bacteria when the fermented mttlk is stored for a long period

o f tttme.  Therefore′ ow■ ng to the■ ncrease■ n ac■ dity and the decrease

in pH over tttme′  it has been difficult to keep flavor and qualttty

constant as compared to those ttf a product ilrmedttately after

product主 on。

[0005] ln order to solve this problem, various methods have

been proposed heretofore. For example, there is a proposal



concerning a method for producing yogurt containing viable lactic

acid bacterium celIs which comprises adding a lactic acid bacterium

to a yogurt material- composition to control a fermentation degree

of milk in the composition to a desired one; leaving the resultant

to stand at low temperature, followed by heating under such

temperature and time conditi-ons that the temperature is not lower

than the limit temperature for growth arrest of the lactic acid

bacterium at the high-temperature side but complete killlng is not

achieved; and cooling the resultant (see Patent Literature 1).

Further, there is a proposal concerning fermented milk containing

chitosan by which an increase in acidity can be suppressed (see

Patent Literature 2) .

[0005] The technology described in Patent Literature 1 involves

the heating treatment after the fermentation step, and has probfems

in that setting and adjustment of the heating conditions are

complicated, excessive supply of heat energy is required, and the

f larror of rzoorrrt. m=rzl-ra da1. o-iOfAteCl OWinCT f ^ f1-ra l-ra:t- inn tfeatment.u! L rlLu_y vvvf rr\J uv Lrrv rruq uarry

Tn:ddi f inn- fhe f er:hnoloorzdescribedinPatentLiterature 2 involvesL r v]r,

using chitosan, which is not contained in general fermented milk,

as an additive, and hence has a problem in that the flavor of the

fermented milk may be changed.

[0007] In addition, as other means for suppressing production

nf :ci rlq l-haro h:rzo l.roon Ln^r.'h f^r ^v-mnl a r ma1_ l.rnrl i nrz^ lrri n^v! qUruo/ UIIE!s llaVE UcEll 
^II\JWIIl 
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adding a perox-idase (see Patent Literature 3) , a method involving



using LactobaciLLus heLveticus and -tactobaciLJ-us acidophilus in

combination (see Patent Literature 4) , a method involving giving

a heat shock at a predetermined temperature for a predetermined

time after the end of fermentation (see Patent Literature 5), a

method involving using a low-temperature-sensitive l-actic acid

bacterium (Patent Literature 6) , a method involving adding

Lactococcus Lactis subsp. Lactis capable of producing nisin (Patent

Literature 7), and a method involving maturing a fermented product

at an ice temperature range after the end of fermentation (Patent

Literature B ) .

[0008] However, each of those methods has problem in that

another additive such as the peroxidase is further added, applicable

lactic acid bacteria are limited, or production may be complicated

t,-\, i^fr^-rr,^i-^f an additional sfcn srrr-h as the heat shock treatmentvy rrr L! vguvrrry url quu! urvrrqr J u9y J u9lf qJ

or the ice-temperature maturation. Yogurt is supported by consumers

because of its naturaf and refreshing flavor obtained from its

moderate acidity. However, when the acidity is suppressed durinq

sf oracre of the rzoorrrf hv f he conventional_ f or-hnolncr'i os. it cannot

be avoided that its natural- and refreshinq flavor is lost.

100091 On the other hand, there is known a method invol-vinq

Iiquefylng geI-like fermented milk obtained by fermentation of milk

by homogenization at a homogenization pressure of 1OO to 150 kg/cm2

(i.e. 10 to 15 MPa) (see Non-Patent Literature 1). However, the

h']lrn^ca nr fh^ method is to crush the cooled fermented milk finelvUJfI UIIU 9VVTLV !E!ILLEIILEU fLL!

to liquefv the milk.
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Summary of the Invention

Problems to be Solved bv the Invention

I nn-] ? l rFhoraf nra -n ol-li er-t nf f he 71raqani_ i nrzontiOn iS tOL vvra I f , sLL vv) eeL v! Irlururru ltrvslr

provide a method for producing liquid fermented milk whlch is for

suppressing an increase in acidity and a decrease in pH over time

during refrigerated storage, keeping a refreshing flavor (sour

taste) originating from yogurt lactic acid bacteria (for example,

a combination of Lactobacil-l-us bufgaricus and Streptococcus

thermophifus) for a long time, and suppressing production of acids



during storage to maintain good quality, without requiring

complicated operations such as heating after a fermentation step

and use of a particular additive.

Means for Solvinq the Problem

[0013] The inventors of the present invention have made

extensive studies in view of the above-mentioned conventional

problems, and as a result, have found that, when a homogenization

pressure in a homogenization step of homogenizing fermented milk

to liquefy the milk is set to a pressure (50 to 100 MPa) higher

than a conventional- one (10 to 15 MPa), production of an acid during

refrigerated storage can be suppressed more than ever before while

the flavor and texture similar to those of conventional liquid

fermented mllk are kept.

t00141 Th:f ie hil_horl-n in j_ha.:qa nf nrnr]rrcj_inn nf Iiarridrllqu r{ rrlLtrvr Lv, vr t/!

fermentedmilk, it has been conrmon general knowledge for those skilled

in the art that gel-like fermented milk is sufficiently liquefied

at a homogenization pressure of 10 to 15 MPa, and a pressure higher

than the pressure is unnecessary for Iiquefaction. However, the

inventors of the present invention have employed homogenization

pressures of from 50 to 100 MPa, and first found tiquid fermented

milk having a significantly excellent effect unpredictable from

conventional technologies.

[0015] A method for producing liquid fermented milk according

to the present j-nvention uses a rod-shaped Iactic acid bacteria



and a coccus-shaped lactic acid bacteria as lactic acid bacteria

to be added to a raw material for fermented milk, and includes a

homogenization step of obtaining the liquid fermented milk at. a

homogenization pressure of from 50 MPa to 100 MPa. According to

fhcnrcqcnf in\-^-!i^- ir "i^r1.)qqihlo io qrrnnra<< r-h:n.raq in:r-irli]_rzu +r,Jc:rrL-LLrrt, IL _L> ev vsl,yrsoo urralrgsD _--

and/or pH over time of liquid fermented milk of the present invention

or a fermented dairy product containing the liquid fermented milk

af 1- ha nracanl, inVentiOn.u!euetr,

[0016] The homogenization pressure is preferably 50 MPa to 90

MPa- m-ro nrofor:hlrr 5O MPa 1_n R5 MPa- sj_iI1 m^rA nrofor:l-rlrr 6nlr!u/vvlrlq,U.y'

MPa to 85 MPa, particularfy preferably 70 MPa to 85 MPa.

[0017] Further, in the above-mentionedmethod, it is preferred

that the rod-shaped lactic acid bacteria to be used include

Lactobaciffus buJ-qaricus and the coccus-shaped lactic acid bacteria

to be used include Streptococcus thermophrlus.

[0018] Further, the liquid fermented milk to be produced by

f ho nrodrrr-f i nr1 methOd aCCOfcl'i nrr f ha nrFstrnt inventiOn marz he rrserlLlrv Ir! rrrsJ vu uJeu

as a pre-fermentation type drinkable yogurt/ a raw material (i.e.

one of the components) for the pre-fermentation type drinkable yogurt/

a viable cell type Iactic acid bacteria beverage/ a raw material

(i.e. one of the components)for the viable celf type lactic acid

bacteria beverage, or the like.

f nOl gl trrrrf hor- \alhon tho I i crrri d formor\]_ od mi I lz nrndrrnod hrz ]_ haL vvf Jl L u! Lrrur, vvffurr Lrrs rrYuru !s!rLLErrLEv fLLrrA IJ!uuuugu !y LtIg

production method according to the present invention is stored at

a temperature of 10"C for 25 days from the end of fermentation,



a change in acidity ttn the the liquid fermented mllk after the 25

days ■s preferably O。 252 or less′  more preferably O.23を  or less′

still more preferably O.202 or less′  particularly preferably O。 19t

or less.

Advantageous Effects of the Invention

[0020] According to the present invention, it is possible to

suppress an increase in the acidity and a decrease in the pH over

f ima rlrrri nrs rof r i rror:]. or] s]_ nr:rya r^ri ]_ hnrr]_ ho:]_ i nrr nr rrqi*y_ .. * __rng varlous

additives for suppressing production of an acid during the storage

after the end of fermentat j-on, to keep a refreshing f lavor originating

from yogurt Iactic acidbacteria and the number of Iactic acidbacteria

necessary for yogurt for a long time/ and to suppress a change in

the flavor during distribution or storage after production more

effectively than ever before. Therefore, it becomes possible to

produce liquid fermented milk having suppressed sour taste and to

extendthe expirationdate of the liquid fermentedmilk. In addition,

it is possible to suppress an increase in the sour taste over time,

and hence the amount of an additive such as a sweetener used heretofore

for suppressing the increase in the sour taste can be reduced.

Therefore, it is possible to provide liquid fermented milk having

original mel-1ow and refreshing fl-avor and moderate sour taste.

Further, the reduction in the amount of the sweetener can be expected

t.o provide an ef fect of dieting.

[0021] In addition, the present invention can be carried out



only by setting the homogenization pressure to the val-ue specified

hrr tha nrasenf- invention in tha hnmnceniz:fion sfon in - ^^-^--rpJ Lrrs Ir!EosrlL rrrvsiiLrvlr rrr Lrrg rrvlLLvvgffr4qLIvlI DLEP Ilt a 9uttE:rc|. I

production line of Iiquid fermented milk, or only by adopting a

hnmnrronizar -.rrraqnnnrlinrr ]_n ]-ho nroqqlrra r:nno qna-ifiar] hrr 1_hauulrvrrvtrr), Lv Lrru ur uru u! u ! qrf YU rlru9r ! rsu vJ ultg

present invention. Therefore/ a complicated production step is not

required, and economical effects (i.e. effects of reducing

nrnrlrrnl_ i nn nnqi_ \ nf f ho mof hnr'l : r^ I a rco
I vL

Embodiments for Carrvinq Out the Invention

loo22l Hereinafter, the nrosFnf inrrcntion iS described in

invention is not limited to individualdetail. However, the present

embodiments described below.

[0023] The term of t'raw material for fermented milk" as used

herein refers to a Iiquid containing a milk constituent such as

raw milk, whole milk, skim milk, or whey. In this case, the raw

milk is, for example, animal milk such as cow's miIk. In addition

to whole milk, skim milk, whey or the like, the raw material for

fermented milk may contain a processed product thereof (e.9. whole

milk powder, condensed whole milk, skim milk powder, condensed skim

milk, condensed milk, whey powder, cream/ butter, or cheese) . It

should be noted that the raw material for fermented milk is one

generally called yogurt mix or the like, and may contain, in addition

to the milk constituent, for example, a food or a food ingredient

and a food additive such as sugar/ a saccharide, a sweetener, a

f I =rznrina=aan1_ f rrli - rrri ao nttln- erzi tamin ^ts f,hinar=l F-rrrf har!ravu!r11gogcrrL/ rruf,LJ\lrL.cr pLlrp1 dyL LdILLIII/ u! d. IttJ_tIclctI.



the raw material for fermented milk mav contain a stabilizer such

as pect j-n, a soybean polysaccharide, carboxymethylcell-ulose (CMC) ,

agar r or gelatin as necessary.

10024I Herein, the "fermented miIk" is, for example,

nnq]_ -formanJ- :f i nn |- r,rno \7^.ftr7f crr^1r -a anf 1_\7na \/^dtrr]_ nrnl:i n rzncrrrJ_vuJ L rs!r[ErlLa LJvfr LJys yvyu! L DLrurl aD DE L LyyE yu\jur L Ur IJro!rr yueur L .

Examples of the " fermented dairy product " and " finaf product " incfude

Iiquid fermented milk and a lactic acid bacteria beverage, such

as a drinkable yogurt prepared by mixing an auxiliary raw material

such as a sugar solution in fermented milk. Here, examples of the

auxiliary raw material include the foods, food ingredients, food

additives, and stabilizers listed above as examples of the raw

material for the fermented milk.

[0025] A lactic acid bacterium (i.e. starter) to be added to

and mixed (i.e. inoculated) in the raw material for fermented milk

is, for example, one kind or two or more kinds of bacteria sel-ected

from: Iactic acid bacilli (i.e. rod-shaped lactic acid bacteria)

such as Lactobaci-ZJus buJgaricus and Lactobacil-l-us f actis; lactic

acid cocci (i.e. coccus-shaped Iactic acid bacteria) such as

Streptococcus thermophil-us; other lactic acid bacteria and yeast

generally used for production of fermented milk; and the like.

Preferred lactic acid bacteria to be used in the present

invention are a combination of Lactobacifl-us bul-qaricus as the

rod-shaped lactic acid bacteria and Streptococcus thermophrl.us as

the coccus-shaped lactic acid bacterla.

The combination of LactobaciLLus bul-garicus and Streptococcus

10



thermoph:fus is desirable because the combination imparts unique

mel-l-ow and refreshing flavor to yogurt, resulting in high

palatability, and the combination of the bacteria is accepted as

the bacteria for a yogurt by the international standard. In the

present invention, use of at least Lactobaci-ZLus buLgaricus as the

rnd-shaned lactic acid bacteria and at Ieasf .Sf rer-'tfor-/-\r-.11<ulJevevveuu

thermophifus as the coccus-shaped l-actic acid bacteria is desirable

f rnm f he rri er^rnoint Of exertino fhe ef fer-f of f he nresenf inventiOnLaau y!

sufficiently. It shoufd be noted that, in the present invention,

it is not necessary to use mutants having specific properties as

the rod-shaped lactic acid bacteria and coccus-shaped lactic acid

tr^-^f ^_i ^ ^^^ ^^-^__r r._-^f :fial- StfainS merz he rrserlUAULEIIAt AtlU ySIIETAI UaULUIIOI JLLAfIlD rttal !E uosu.

l0o26l A preferred example of the fermented dairy product

containing the Iiquid fermented milk of the present invention is

: 11 ro-formonf :f i nn J_ rzna rlri nk:hl a rzncrrr]_ rn aanar: l tho r-h2l-\.raq }/IE !E!IILEIILeL!vll Ly.Vs U!Itf AqvIE Jvyu! u. Jtl 9EIICIAJ/ LarL vrrqrr\:ju

in the sensuous sour taste (i.e. flavor) caused bV an increase in

l'-l.ra -ni.li{-rz:nrl - .l^^r^-d^ in l_ho n}T drrrinn rofrinor:]_orl ql_nrrcoLlIC ClUIllILy d.11\,r d. L.TEUIUdDC rrr LrrE IJrl uu!rrrv !E!rryE!qLEu JLUrogu

i< l-ha l:rrroe1_ in a lirrrrirl rlrink:hla rznnrrrrl- /nro-formon]_:1_ inn 1_rrno\e Jvyu! L \Ir!u !u!ILLUrf uqurvff L,y-t1E/

among various forms of the fermented milk. In addition, there are

yogurt-based beverages containing lactic acid bacteria (i. e. viable

cells of the bacteria) such as l-actic acid bacteria beverages as

forms similar to the drinkable yogurt, although the lactic acid

bacteria beveraqes are not included in the definition of the fermented

milk in Japan. Atso in such yogurt-based beverages, the effect of

f ha nrosonf i nVentiOn Can he exner-ted - Thoraf nra l- ho tt I i orli rjuz:IJv9L9u. rrfu!urv!u, Lrtv fryuru

11



fermented mi1k" of the present invention includes the liquid

drinkable yogurt (pre-fermentation type) and the yogurt-based

beverages.

10021 I A gelatinized yogurt (i.e. soft stirred type yogurt)

or a solid yogurt (i.e. re-set yogurt) in which an increase in the

=ai rli 1- rr rlrrri n11 rof 7i ctor:f oI qJ_ nrarro i q qltl-1hroqqorl r-:n ha nrnr]rrcorlaururLJ uu!rt1v !g!!ryg!aLEu DLU!a9c rJ DUPI,!EOOEU Uqfr U9 Ir!VUUVEU

using the liquid f ermented milk ( e . g . drinkable yogurt ) of the present

lnvention as a raw material by adding any food raw material and/or

food additive to the main raw material, and thickening, gelatini zlr7g,

and solidifying the mixture while the lactic acid bacteria in the

lirrrrid fermenf-edmilk are kenf rriahle- Tho liorrid formgnted mil-k

of the present invention may be used for other applications.

[ 0028 ] In the present description, the term of "acidity" refers

to a value measured according to "5. Method for measuring acidity

of milk and dairy products" described on page 56 in "Laws and

Ordinances Regarding Milk" (Association of Dairy Companies for

Hygiene, which is "Nyugyo Dantai Eisei RenrakuKyogikai" in Japanese;

\frral.r'>naA \ -n rlnf ri lc ar^aefnl lnr^rq (noc'ific:l lrz inl_hahracanfIad-I\-I1 LVVal, d.II\)nELAIfDd.LCCro!vrruwJ. JIJEUf rruarL)! , Lrr L]]cjIJrtj>e]lL

description, the term of "acidity" refers to an acidity measured

based on the following method. "10 mI of water free from carbon

dioxide is added to 10 m1 of a sample to dilute the sample. 0.5

ml of phenolphthalein liquid is added as an indicator, and titration

is carried out with a 0.1 mol/L sodium hydroxide sofution until

the faint pink color persists for 30 seconds. The percentage of

the lactic acid per 100 g of the sample is determined from the titer

つ
乙
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and is regarded as the acidity.  l mlofthe O。 l mo1/L sttdium hydroxide

solution corresponds to 9 mg Of lactic acido  The indttcator is

prepared by dttssolving l g of phenolphthalettn ln 50t ethanol to

obtain a volume of 100 ml. "

10029 I Themethod forproducing liquid fermentedmilk according

to the present j-nvention may include a sterilization step, a

fermentation step, a cooling step, a curd-pulverizrnq step such

as a homogenization stepr dn auxiliary raw material-adding step,

andthe like. When the homogenizationpressure in the homoqenization

q]-an ie arl-irrqfo.l 1_n . rrnda qt.1a/-ifia| in l-ho nraqanf inrranl- innJLClJ I- OUJUJLEU LU O TOITYE uyuerrruu LIIU }/IC-CllL rIIVslILfvll,

'i i i s nrrss i h l o f o sttnnress fhe increase in the ar-i di f rz :nd fhe decreaSet/vvv

in the pH over time during refrigerated storage after production.

[0030] The homogenization pressure employed in the

homooeniz.al ion sfon in fho r-aso nf nrodttr-f inn nf 1_rznir-:I fermentedv! F!

*.i r r, .i- ^--f .i ^,.1-- - r-.i^r:akr'l e rzoorrrf j s about 10 to 15 Mpa. Infttf f At LLI },AL LIUUf a!, a u! IIlAqvrs ]vVu! L rr

f he nresenf j prranl_ i nn 1_ ha homncren i zaf i on nrFssltre (whiCh means\ vY r

a total value in the case of two stages) is 50MPa to 100MPa, pr€ferably

50MPa to 90MPa, morepreferably 5OMPa to B5MPa, stilf morepreferably

6O MPa to 85 MPa, particular preferably 7O MPa to B5 MPa. When the

homogenization is carriedout in such range, it is possible to suppress

an increase in the acidity and a decrease in the pH over time during

rafrirraral_orl o1.nr=aa =nrl i_^ 6rnrlrrco : rlrinlz=l-rla rznarr-f nanahlo nfrsr!r9EroLEu -Lv!o\jE arru LU yrvuuuE a urrrrAd-JJrE y\JvL1r L uqlJauf s u!

izaani nn t raf rachi na f I rrrnr nri ci-i nat'i nr^r €-^- \,^^1 rr+- I aCtiC aCidr\vuurlrY u !u!!urrr!rrY rrqvvr v!f,y!rfqLarlY !rvfLL JvYu! L !l

bacteria for a l-ong time without adding a heating step or without

us ing an additive for suppres s ing production o f an ac id during storage

13



When the homogenization pressure exceeds 100 MPa, it is necessary

1_ a rrca : l-ri nl-r-nFrfnrmanr-o et-1n^r:l- rr< :q nfeSSUfiZatiOn meanS fOfqyyq! y

the homogenization treatment, resufting in low economic efficiency.

The homogenization treatment may be carried out as a treatment

i nr-l rrcji ncr ontr ^r m^ra <t- :rra5. The nUmber of sf aoes of the

homogenization treatment is preferably one or two, more preferably

two.

When the number of staqes of the homogenization treatment is

frnrn- fhc h-m-.ronizafinn nre5Sure of the fjrst sfacre is nreferab'l vUUSYU!Jy!ayLJ

3O MPa to 1OO MPa/ more preferably 35 to 100 MPa, still more preferably

40 to 100 MPa, still more preferably 45 to 100 MPa, still more

preferably 60 to 100 MPa, stil-I more preferably 70 to 95 MPa, still

more preferably 75 to 9O MPa, particularly preferably BO to 90 MPa,

and the homogenization pressure of the second stage is preferably

2O MPa or less, more preferably 1 to 20 MPa/ still more preferably

2 ta 15 MPa - et i I I mnre nrof or:hl rr j f n 1 0 MP: - n=11_ i nrr'l =rl .r1176f or:hl rz- Lv L JI-t!q, JLIrrrllvruyrL!L!qUIJ J LU lvl-llA, PAL Lf UUraIryPr uvrl

3 to B MPa.

[0031] In addition, the number of the lactic acid bacteria in

the liquid fermented milk after the homogenization treatment

satisfies a standard (i.e. 10,000,000 cfu/ml or more as a total

number) of fermented milk (i.e. yogurt). In each of the liquid

fermented milk of the present invention and the fermented dairy

product containing the liquid fermented milk, it is possible to

suppress an increase in the acidity and a decrease in the pH during

a storage period without showing significant differences in various

14



physical properties (for example, the number of viable cel-ls of

the bacteria) as a product compared with liquid fermented milk that

is treated at a usuaf homogenization pressure and does not fall

within the scope of the present invention (for example, a yoqurt

product which satisfies the above-mentioned standard immediately

after production) .

[0032] In the homoqenizaLion step, in which fermented milk is

Iiquefied, in the method for producing liquid fermented milk

ar-rardinrr 1_n ]_ha nraqanl- inrranJ_ inn r-nndi]- inns n]-har l_h:n:rliirq]_ inrr-- -re present invention, conditions other than

the homogenization pressure are not particularly limited.

Specifically, a method involvinq cooling fermented milk in advance

and homo geni z Lnq the mi I k ; a method i nvo l-ving homo geni z ing f e rmented

milk immediately after fermentation and cooling the milk; and a

method involving cooling fermented milk in a stepwise fashion,

homogenizinq the milk, and further cooling t.he milk; or the like

can be employed.

[0033] The apparatus for homogenizrng fermented milk is not

particularly limited as long as the homogenization pressure can

be set within the predetermined range of the present invention.

Examples of the homogenizer that can carry out the present invention

incfude so-called "high-pressure homogenizer". Although the

advantageous effect of the present inventron was confirmed in the

-:qa nf tr<inn ]_ha lthinh-nraqqrlro l.rnmnaonirarrt l-ha -hh-rr*-rrd i-vqaE v! uDflrv LrrE rr!yrr }JrsoDu!g ffvrllvYErlr4g! / LlfE aPyardLLl- IIt

the present invention is not particularly limited to the

tthi crh-t.rrAqqttrA hnmncani zor rr :nd -n\z .hhar:i- rrq m:\z ho :nnl i arl J- aII!ytt ITTEDDU!s II' LLVYslrfzg! , AIIU AIIJ a}JlJa!oLuJ rtlqJ !E qlJvrrEu uv
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the method for producing Iiquid fermented milk according to the

nrpspnf i nrrenf i an -c I nna :q l_ ho rnnar:1_ r15 [35 a Similaf ef feCt.

l-0034'l Tn the method for nrndrtr-i ncr I i orr i cl f ermenl:ed milky! vsqvrrrY

according to the present invention, any production step known for

liquid fermented milk such as a drinkable yogurt or a lactic acid

bacteria beverage may be applied except that the ferment.ed m11k

'i q I i r.rrraf i ad :t- 1-]-ra nradal. armi nod hnmnrroni ?-{-i ^- ^-^--rrra :nAIJ !!Yus!I9u dL LIIC P!EUgLgrlLLrllUU ltvtllvygrlIZo.LI\J1l PTCJDLIIC, d.LI(l Ct

cnaai = l c]_ an i s nof recfl i rej exr-enf for the ConditiOn Of theUIJVv!qtvgvtJ

homogeni zation pressure .

[0035]

■s stored

When the Iiquid fermented milk of the present invention

at a temperature of 10"C for 25 davs after the end of

fermentat土 on′  the change (1.eo the difference of increase)in the

acidttty after the 25 days ls preferably O.25%or less′ more preferably

O。 23を  or less′  still more preferably O.202 or less′  particularly

preferably O。 19そ  or less.

The lower limit of the change(ioe.the difference of ttncrease)

in the acidity is not particularly llmited′ and is O.10名 ′ fttr example。

In the case where the liquid fermented milk of the present

主nvention is stored at a temperature of 10° C for 25 days after the

end of fermentation′  the ac■ dity after the 25 days ■s preferably

l.00名 or less′ more preferably O.992 or less′  still more preferably

O。 98% or less′  particularly preferably O。 95t or less.

The lower l土mttt of the acidttty is not particularly l土 mited′

and is O.80を ′ for example.

[0036]     When the liquid fermented mttlk of the present invention

16



主s stored at a temperature of 10° C fttr 7 days after the end of

fermentation′  the change (i.e. the dttfference of increase)in the

acidity after the 7 days is preferably O。 15を or less′ mttre preferably

O.13を  or less′  still more preferably O。 12を  or less′  particularly

preferably O.092 or less.

The lOWer limit of the change(ioe.the difference of increase)

in the acidity is not particularly limttted′ and is O.05t′ for example。

When the liquid fermented mllk of the present inventittn ls

storedat a temperaturettf 10° C for 7 days after the end of fermentat主 on′

the acidity after the 7 days ls preferably O.912 or less′  more

preferably O。 903 or less′  still more preferably O.892 or less′

particularly preferably O.852 or less.

The lower limit of the acidttty tts not particularly limttted′

and is O.802′  for example.

[0037]     When the l主 quttd fermented milk of the present invent主 on

ls stored at a temperature of 10° C for 25 days after the end of

fermentatittn′  the change (1.e. the difference of decrease)土 n the

pH after the 25 days is preferably O.27 or less′  more preferably

O.26 or less′  still more preferably O.25 or less′  particularly

preferably O.24 or less.

The lower limit of the change(ioeo the dttfference ttf decrease)

in the pH is not particularly ■imttted′  and is O。 15′  for examp■ e.

When the liquid fermented milk of the present invent主 on is

stored at a temperature of 10° C for 25 days after the end of

fermentation′  the pH after the 25 days is preferab■ y3.85 or more′

17



mrlro nroforehl \/ 3 gO -r m-rA- s1- i I I m^ra nrafar:l-\l \.IUIJIU

particularly preferably 3.94 or more.

Tho rrnnqf limit Of the ^U i c nni_ n:-ts i ^"r --r '-rrlE UIJIJET arrLLf L Vr L11g yrr rD rru L IJAr LTUUTAI f y

?qtnrmnr6v! rllv! U,

I.i-.i r^l -'^l! rrLLr L cu/ aIf Ll

is 4.20, for example.

[0038] When the liquid fermentedmilk of the present invention

is stored at a temperature of 10oC for 7 days after the end of

fermentation, the change (i.e. the difference of decrease) in the

nH aftcr fhe 7 darrs is nref^--1-1" ^ 1''7 la<q- m-ra nroforairlrzI/rr or Ls! Lrls / uuJO !a IJ!E!craury w. f / ur f cJJT lrr\JrE P!u!u!uur j

0.16 or less, still more preferably 0.15 or fess.

The lower limit of the change (i.e. the difference of decrease)

in the pH is not particul-arly limited, and is 0.10, for example.

When the Iiquid fermented milk of the present invention is

storedat a temperature of 10"C for 7 days after the endof fermentation,

J- ha nF{ :f1_ ar ]_ho ? rl:rzq i q nrafarahl rz d OO nr m^ra m.\ra rrrafar:l.rl rz, -*r - . _ _ or more/ more IJr erer ilrjry

4.0I or more, still more preferably 4.03 or more.

The upper limit of the pH is not particularly limited, and

is 4.20, for example.

[0039] When the change in the acidity and the change in the

pH over time based on the production method for Iiquid fermented

milk according to the present invention fall within the

above-mentioned ranges, the expiration date of the liquid fermented

milk can be extended sufficientlv.

In general, in order to suppress the sour taste (i. e., in order

to make the flavor mild) of fermentedmil-k such as the liquid fermented

milk or a fermented dairy product, a sweetener or the like is added

18



to enhance the sweet taste, thereby controlling a balance between

the sour taste and the sweet taste so as to improve palatability.

In this regard, in the present invention, for example, when the

change in the acidity and the change in the pH over time fal-I within

the above-mentioned ranges, it is possible to sufficiently suppress

the increase in the sour taste originating from the liquid fermented

milk over time and to decrease the amount of an additive such as

the sweetenerusedheretofore. Therefore, the liquid fermentedmilk

of the present invention has a refreshing sour taste while maintaining

original mellow and refreshing ffavor. In addition, the Iiquid

fermentedmilk of the present invention does not require an excessive

amount of the sweetener, and hence can contribute to the effect

of dieting.

F w:mnl oq

[ 004 0 ] Hereinafter, the present invention is described in more

detail by way of Examples. However, the present invenlion is not

Iimited thereto.

A raw material (i.e. yogurt mix) for fermented milk was

prepared by mixing 123 q of skim milk powder and 4,111 q of tap

water. The resultant raw material for fermented milk was sub-r ected

to heat sterilization at 95oC for 10 minutes and then cooled to

45'C. Next, 100 g of a mixed starter of LactobaciLl-us buLgaricus

:nA Qf ranf aa^-cp.q f hermnnhi LUS eaCh iSOlaf ecl f rom ttMei i'i Rrrl oari aLre_al lq, uq9rf rJvlq trufj! uuryolrq

Yogurt" was inoculated in the cooled raw material for fermented
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milko  The resultant was subjected to fermentation in a tank at 43° C′

and cooled to 10° C or less when the acttdttty Of lactic acttd reached

l.20%。   Thus′  fermented milk was obtattned.

[0041] The resultant fermented mifk was homogenized using a

homogenizer (manufactured by SANWA MACHINE CO., INC.) having a

prOcessing power of about 190 L/H under various conditions: 85 MPa

(firSt Stage: 80 MPa′  second stage: 5 MPa′ Example l)′  50 MPa(fttr s t

stage: 45 MPa′  second stage: 5 MPa′  Example 2)′  and 15 MPa (first

stage: 10 MPa′  second stage: 5 MPa′  Comparatttve Example l)′ thereby

obtaining liquttd fermentedmilkso  Each of the liquid fermentedmilks

and a sugar sttlution (1.e. an aqueous solution obtained by blending

5.5 masst of sugar′  18 masst of high― fructose corn syrup′  and O.6

masst of pectttn)Were mixed at a mass ratio of 6:4.  Thus′  liquid

fermented dairy products(1.e. drinkable yogurts)whttCh were final

products were obta■ ned.

The resultant liquid fermented dairy products were stttred at

10° C′ and changes in the acttdity (Table l)′  pH (Table 2)′  viscosity

(Table 3)′  numbers Of vttable cells of the rod― shaped lactic acttd

bactertta and the coccus― shaped lactttc acttd bacteria (Tables 4 and

5)over time of each ■iquid fermented dairy prttduct were examined

while regarding the end ttf fermentation as a startttng point.  It

shttuld be noted that the numbers of viable cells of the rod― shaped

■actttc acid bactertta and the cttccus― shaped lactic acid bacteria

are va■ ues determttned by cOunting the numbers of colonies (1.e.

colttny forming unit(cfu/ml))per ml ttf each fermented dairy product.

つ
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[0042] The l icrrricl formented milk of eomnaraf irrc tr'.xamnle 1

treated at an ordinary homogenization pressure (15 MPa)waS fOund

to have: a pH of 3.94 and an acidity of O。 92t after 7 days from

the end of fermentation′  a pH ttf 3.84 and an acttdttty of l.04t after

25 days from the end ttf fermentation′ and a pH of 3.86 and an acidttty

of l.06t after 38 days from the end of fermentationo  The liquid

fermented milk of Example l treated at a homogenization pressure

of 85 MPa was found to have: a pH of 4.03 and an acidity of O。 852

after 7 days from the end of fermentation′  a pH ttf 3.94 and an acidity

of O。 95t after 25 days from the end of fermentation′  and a pH of

3.98 and an acttdity of O.97t after 38 days fromthe endof fermentation.

The liquid fermented mllk ttf Example 2 treated at a homogenization

pressure of 50 MPa was found to have: a pH of 4.01 and an acidity

of O.89t after 7 days from the end of fermentat土 on′  a pH of 3.90

and an acidity of O。 99t after 25 days from the end of fermentation′

and a pH of 3.94 and an acidttty ttf l.01t after 38 days from the

end of fermentat主 on。

[0043]     As shown ttn Tables l and 2′  土n Examples l and 2 where

the liquid fermented mttlk was treated at homogenizat土 on pressures

within the range specified by the present invention (i.e. 50 MPa

and 85 MPa), the increases in the acidity and the decreases in the

pH were suppressed during the storaqe periods compared with

(lomnaraf irzc p,y=mnla 1 r^rl.rara fho I irrrri j fofmented milk WaS tfeated

at the conventional homogenization pressure.
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Acidity (Z) Homooeni zafi on
nraqqttra

MPa

ItJrrmhor n f j: rzo a I =nc ad / ri: r7q \!\ulLLUE! u! UAyJ UIOyDEU \UO.)v/
0 7 25 38

F w:mnl a -l
!::srllYJU + 85 0.76 0.85 0。 95 0.97
Example 2 50 0。 77 0。 89 0。 99 1.01
/-^rlh-rrfirrnuvrlrPa!aurvE

Example 1

15 0.76 0。 92 1.04 1.06

[0044]      [Table l]

Change in acidity over time in liquid fermented milk

[0045]      [Tab■ e 2]

Chanqe in pH over time in liquid fermented milk
pH
(― )

Homooeni zati nn
nraq qtt ro

MPa

NTrrmhor af d:rrq o-l :nqod /darzq\vuyv vrsYvvv \vqyv/

0 7 25 38

Example 1 85 4.18 4.03 3.94 3.98
HY2mnto / 50 4。 15 4.01 3.90 3.94
ar^h^ - r r I i trnuvrtL}JataLrvg

Example 1

15 4.12 3.94 3.84 3.86

[0046] The viscosities of the products of Examples 1 and 2 and

Comparative Example 1 were measured as indices of the texture of

the Ilquid fermented milk. As shown in Table 3, the viscosities

were found to fall within the range of from 15 to 25 mPa during

f ha ef nr:da h^ri nrlq :nrl ]_ hor^ r.r^ra hn aFFatl q nf rrarrzi nn ]_ ha c.|- nr:nnLffC DLUTAVE PCrlvuo, aIIv Lfls!E WCIC llu UIIEULJ UI Va!y1119 LllC DLL,,!d.9tj

nari nr'l :nrl j_ ho hnmnnon i z at i-*-,on pressure.

つ

乙
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t00471 lTable 3l

Chanoe i n rri sr-nsi 1-rr nrrer f ime in I ir^rrli d fermented milk
\/r <-n ar r\7

/mD: \

Homnoen'i zefinn
nra < <lt ra

MPa

I\Trrml-ror 6rf j:rz- ^l -ha^rl /-lrr7q\!!urrlUs! vr uqy\) Ero.F,-tjur \LIdyJ/
0 1 25 38

Exampfe 1 85 22 18 18 19

Example 2 50 19 17 16 20
ar ^hh - F - | i r?^vurrrlJa!aLrvE

Example 1

15 20 17 19 つ
４
つ
４

[0048] As shown in Tables 4 and 5, the numbers of the lactic

acid bacteria in the liquid fermented milk produced in Example 1,

Example 2, and Comparative Example 1 (the totaf number of rod-shaped

lactic acid bacterla and coccus-shaped lactic acid bacteria) were

found to satisfy the standard (10,000,000 cfulml or more as total

number) of fermented milk ( 1 . e. yogurt ) during the storage periods .

Thcrpfnre. f ho I icrrli d fermonf ed mi I k nroduced in each 6f F,xamnl es

1 and 2 was found to have less changes in various properties such

as the quality (for example, the number of viable cells) as the

fermented milk compared with the liquid fermented milk produced

in Comparative Example 1 and to suppress the increase in the sour

taste caused by the increase in the acidity and the decrease ln

1- ho nTf drrri na <1- nr:na-vrr



[0049] tTable 4l

Change in number of viable cells of rod-shaped lactic acid bacteria

over time in liquid fermented mil-k
Pnrl- qh rnadvrrsyes
't-^+.i^ -^.i ,-1!AULIU AUIU

bacteri a

\ r\JVl[r \-I L1l IttI /

Homocien'i zaIion
nra<<1tra

MPa

TtTrtml-rcr of darz- ^1-*^^r /r-,'q\v! uqjJ EIoPJt:U \\,rdy-/

0 1 25 38

Exampfe 1 85 7.00 1 .06 1 .04 6.81
Example 2 50 1 .56 1 .45 7.15 1.r9
/-^h^---f.i-'^vvlrtPo!oLIVg

Example 1

15 1 .89 1 .97 1 .66 1 .45

[0050] lTable 5l

Change in number of viable cells of coccus-shaped lactic acidbacteria

over time in tiquid fermented milk
C ar att q - qh anodvlJuIJvv

I -^fi ^ -^i,-l]AULIU OLAU
1^^^]_^-.i -UAU LE! f A

(logro cfulml )

Lr^-^^^--i,-+-.i ^,.rLoril.o g errL Ld L -L on
nra q qtt ra

MPa

Number of days elapsed (days)
0 1 25 38

Example 1 85 9.10 9.06 8.90 8.41
tsYtmnta / 50 9.2r 9 .12 8.99 8.33
n^hh-F-fir?^uulLLyaraLrvE

Exam'ol-e 1

15 9.20 9.I4 B. B9 B .61

Tnrlrrq]-ri :I Annl i a:I.'i I i {-rzarruuo L! !af n,y}Jf ruauf rr Ly

f nnqTI AaaarAina {-a 1-l'ra mo]-hnd fnr nradrrcina Iinrrid farmonfarlLvvJf i n9uv!urrry LU Lrrg rLLgLrrvq !v! IJrvuuulIfy rIYuJu !E!ILLEttLEU

m11k of the present invention, it is possible to suppress an rncrease

in acidity and a decrease in pH of liquid fermented milk over time

during refrigerated storage without performing an additional

treatment or using various additives for suppressing production
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of an acid. Therefore, it is possible to maintain a refreshing flavor

originating from yogurt lactic acid bacteria and the number of the

lactic acidbacterianecessary for yogurt for a long time. Therefore,

the present invention has very high industrial- applicabitity.
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1.

Claims

A method for producing liquid fermented mitk, which uses

r rn;-chrnaA raCtiC aCid baCteria and a CO.r-lls-shaned laCtiC aCidrrlqIJss r.

bacteria as lactic acid bacteria to be added to a raw material for

fermented milk, wherein the method comprises a homogenization step

of obtaining the liquid fermented milk at a homogenization pressure

of from 50 MPa to 1OO MPa.

2. A method for producing liquid fermented mil-k according

to claim 1, wherein the homogenization pressure is from 50 MPa to

85 MPa.

3. A method for producing Iiquid fermented milk according

to claim I or 2, wherein the rod-shaped lactic acid bacteria comprise

Lactobacrl.l.us bulgaricus and the coccus-shaped Iactic acid bacteria

r-omnri se .Sf reotococcus thermonh i 7 n,s -

4. A method for producing liquid fermented mifk according

to any one of cfaims 1 to 3, wherein the liquid fermented milk is

a pre-fermentation type drinkable yogurt, a raw material for a

pre-fermentation type drinkable yogurt, a vj-able cell type lactic

acid bacteria beverage, or a raw material for a viable cell tvpe

lactic ac■ d bacter■ a beverage.

5。  A method for producing liquid fermented milk according

to any one of claims l to 4′  wherein when the liquid fermented mllk

ls stttred at a temperature of 10° C for 25 days from an end of

fermentation′  a change in acidity in the liquttd fermented milk after

the 25 days is O.25% or ■ess.
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6. A liquid fermented milk, which is produced by the method

for producing liquid fermented milk according to any one of cl-aims

1 to 5.
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