DESCRI PTI ON METHOD FOR PRODUCI NG FERMENTED M LK, AND DAI RY PRODUCT
Technical Field [00011The present invention relates to a nethod for
produci ng fermented m |k which can inprove taste and quality of fernented
mlk sinply and efficiently, and nore particularly, to a nmethod for
produci ng fermented m | k which can suppress changes in acidity and pH
during refrigerated storage of a fernented m | k-containing dairy product
such as pre-fernmentation type drinkable yogurt, soft stirred type yogurt,
and the |ike. Background Art [0002kAcepsdigng to "M nisterial O dinance
Regar di ng Conposi tional Standards, etc. of M| kandDai ryProducts”, fernmented
mlk is deflnﬁﬂTﬁ@DamﬂfQ@@@UG@@Gaﬁﬂ@@NﬁEDSMPi@CUbﬂgDﬁhkk ﬁﬁoﬁ&ﬁ&essed m 1k
containing solid non-fat in an anount not less than that of mlk to
fermentation with a lactic acid bacteriumor yeast to forma paste or a
liquid, or a frozen product thereof. The fernented

m | ki sbr oadlye] @ssi;ieedi nto: (a) hardyogurt (i.e.solidfernmented mlk or set
type yogurt) obtained mainly by filling its material into a container, and

then ferngppbpg and wélp%éxhegnkreﬁtmw@m%eé RoldRe B %pgrodﬁ@ingsoft
stirred type yogurt (i.e.pasty fermented mlk) obtained by fernentation in

a large _taekmaﬁt_é&aﬂmk@m&mecaﬁyq ?99@@%%@ 2Rl Y851 7@} i@n.redRdnopd i onal
mxing with fruit pulp, sauce or like, followed by filling the

obt ai ned g Xk Ut gnd 1t And gaﬁiaié}ﬁcrl,y,aagd(&ar@rﬁa@l&aeh@amgurtto G methbd qui d
fermented m | k) obtained by fine crushing of hard yogurt or soft stirred

type yogurb W@ ngrmaeRhzes N Kt e dd Egntsqlp%@laaa%awg@@eﬁ bB3a ey a
liquid, optional mxing with fruit pulp, sauce or the like, and th

subsequentnfidy 'dﬂglh@tr%fala@%@é&l%éor[aeg%?f] é%arn@n@gdtrmtmoﬁegpgml onal
standards of fermented mlKk defined in"Japan, the ratio of solid non-fat

(i.e. ml Ela%?%/ FokaPe falh Ao el eRtad I8 LK %@;hglﬁ%}ﬁ by esogpd the

nunber of ic acid bacteria or yeast per houl d be ood 000 or
nore. 'Furgliher 0 t tional standards of yogurt def

i nedby thSEFoo%da A%F?gEEtJ%g§é¥%agﬁggtlon of the United Nations (FAO
/World Health Organi zation (WHO , a coagul ated dairy product obtai ned by
subjecting mlk or a dairy product to lactic acid fernmentation through
actions o%akaggggﬁgﬂﬂgtus bul garicus and Streptococcus therznophilus is
defined as "yogurt". [0004] The fernented m |k such as yogurt contains

vi abl e celflyggef | act i le'lggggéoi%“?a(:%g“ aMlk@%&la%erbf&&an%re”erﬁe%rﬁ‘lhg i's

stored for a long pe , there arises a problemin that an

i ncr ease Ic@mssgﬂtiaﬁa%ao%%r eae. I »aﬁmﬁ&mwgppp&awts@wmmtegtéact' c
acid and the like to be generafed by the lactic acid bacteria, and changes

in taste aa@kqtsa&éf%eacgya %dﬁe%ﬂrc _‘E'né@bg@%%ﬁebﬁﬂi?&hﬂ%'o)f AdcRksed

production . In order to a | evi ate t e probl eny various nethods have been
proposed yR1kO-HOWining solid non-fat in an amount not less than that of

milk to fermentation with a lactic acid bacterium or yeast to form
a paste or a liquid, or a frozen product therecf. The fermented
milkisbroadlyclassifiedinto: (a) hard yogurt (i.e.solid fermented
milk or set type yogurt) obtained mainly by filling its material
into a container, and then fermenting 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, the

subsequent curd pulverization, and optional mixing with fruit pulp,



[ 0005] As an exanpl e of such nethods, there is a proposal concerning a

nmet hod for producing yogurt containing viable lactic acidbacteriuntells,
conprising a step of adding lactic acidbacteria to a yogurt materi al
conposition to control a fernmentation degree of mlk in the conposition to
a desired degree, a step of leaving the resultant to stand at a | ow
tenperature, a step of heating the lactic acid bacteria under such
tenperature and tinme conditions that the tenperature is equal to or higher
than the khaid drewper eiwyd e ron1Bh&h derRel atyr@ SbeealMa gixnibe ardest and
that conplete killing is not achieved, and a step of cooling the resultant
(see Pat eptcdrefaghenseint des e BREs belewhirt | N Ehi 5 qiBlhesk it dor RAuei ng
yogurt, when the lactic acid bacteria are Lactobacillus bul garicus, the

limt tempetalad Lo iREAISBTREIAL WL & ShEerf 8L YoV} Aldesfpd goé&iré 0 55C,
and the conditions for conpleté killing are, for exanple, Ctor 30

mnutes. yith a ﬁ%m@%@ﬁf‘fér exafpl 9 1@k syGhhaREDOdS, pdheLs 4 21P5eRPSAl
concerning fernented m |k containing chitosan whi ch can suppress an

i ncrease bpt dshdli hyx {mpei fipEenit RefSr $0c& or geseh kbednbehewlipsRehated Art
Ref erences Li st of Pat'ent References [0006][ Patent Reference 1] "JP 550-6745

A [Patent rRef erengg 2k dPn#P3:;492853 A Summary of the Invention Problems to
be solved by the invention [0007] The nethod of Patent Reference 1 includes

a step of (hpgating tﬂgcé?ﬁﬂgctécék% PaRb &L 'iﬁo%@qeé%ﬂﬁfe{fd%%ﬁrffgﬁéﬁi:é@

conditions wwth regard to tenperature and tine after step for

fer ment at @Rk d@‘ﬂﬁeﬁeﬁh%ppﬁ,s tth'éergg[és g\eﬂ' LR ephef@t (ihe. qﬂﬂhlq@w?m. of

heating conditions is conplicated. ermal energy for heating is

required exgessiyely.rFHELDSE TRNG. shBE1435L &0k YRGHE! Ry et ahioiat e
under the condifions that the heating temperature is high. In the

met hod of oPaj got; Refarenser & i £t 9320+ i S. 58 a5uaR BAdid,ioe,bep berment ed

mlk. In the conventional art, chitosan is not contained in fernented m |l k

general |y Fhe rﬁ%trtaﬁgrpfac%gke%g Ref BLERGLe 2n fa%daes { Ald LWsNGs QBQQL@%‘- The
addi tion of chitosan degrades narketability. Also, the taste o er nment ed
mlk my Berehangednhybhenhagte ol Gl $258 zationof the UnitedNations
(FAO) /World Health Organization (WHO), a ccagulated dairy product
obtained by subjecting milk or a dairy product to lactic acid
fermentation through actions of Lactobacillus bulgaricus and
Streptococcus thermophilus is defined as "yogurt”.
[0004] The fermented milk such as yogurt contains viable cells
of lactic acid bacteria. Hence, when the fermented milk is stored
for a long period of time, there arises a problem in that an increase
in acidity and a decrease in pH with time occur owing to lactic
acid and the like to be generated by the lactic acid bacteria, and
changes in taste and quality occur as compared to those immediately
afterproduction. Inordertoalleviatetheproblem, variousmethods

have been proposed up to now.

[0005] As an example of such methods, there is a proposal



[ 0008] The obj ect of the present invention is to provide anethod for
producing fernented m | k which does not require any conplicated operations
such as heating, use of an additive after fernentation, and the |like, and
whi ch can suppress an increase in acidity and a decrease in pHwth tine,
keep appropriate taste (e.g. sourness) over a long period of tinme, and

mai ntai n satisfactory quality. Means for Solving the Problens [0009] The
inventors of the present invention have nade intensive studies in order to
sol ve thecahesemmn hanathoRr 66t @Fequdifly Ravwert abit dihahgbyi Adedi ngetad- shaped
| actic acid bacteria and coccus-shaped lactic acid bacteria to a raw

mat eri al atifipaoest A @dllks,anthpeakli il BGteplh ffaidiBptiatk 08 adt d Babt ghied
tenperature (e.g. 44 to 49C) than the conventional optinmmtenperature
(i.e. apptoxa vageky 3 dra ad3cImdodyitachetdeshatb D $kepenBdt iohCHeGSEe: | N
acidity and a decrease in pHin a fermented m | k-contai ni ng product during
refrigerab&dmnBl0AAJEHE BIMPO sSUPHE a@FSeddad e dsubgt &t iaaktyp ¥ BETERSE I N
fermentation tine as conpared to the case of carrying out fernentation at

t he converhkorsulephiMinstenBerabUr&: tERget AMeM, 0hSsthay 6f al&d ihguige t hat i n
the case of carrying out fernentation at the fernentation tenperature of

the presenkctiveidicDbaceediadthded 406h, téhed @ tuiseSHRE! @1Hd AdnyiBfoghange in
viable cell counts (i.e. the nunber of viable cells) of rod-shaped lactic

aci dbact erthat and apetstshapetduadtioAtl gndach gh itdcasmGerRaReat @rd he case
of carrying out fernentation at the conventional optinmmtenperature, and

thus a commeiighateMAri@ukkB dike MAr kedwdsasrd £F ARNLedt Wohkiceatanning dairy
product is not inpaired. The inventors have al so found that in the case of

carrying augtnderdmnleablionaad of Becpesmeoat hgnciemmenatthe ofed hetpresent
invention (e.g. 44 to 50C) , the taste and properties (i.e. quality) of a

fer ment ed reitkke£OOL @l d¥IRG bEAIYN o QdUGE t R EnbBh W 2bBed calceayiywahen) |evels
as conpared to the case of carrying out fermentation at the conventional
opti nmum t epar ehalr BactdRd abRYSH A CAMELEL AL 2 Y8 AR 1110 ukNBu NBY KRlus, SthEt

i npaired. Thus, the present invention has been conpleted. [0010] That is,
the presentini BVeshpdrh tireVbHes: §ihe dplek-avhng sidee®Br(drokth (rest(13 A

met hod for producing fermented m |k, conprising a fernentation step of

addi ng rodosthapetc ) agliteeaohndibash £rba RRP1 EOE kST shaped, Ir_etdamated
bacteria to a raw material of fermented mlk and carrying out fernentation

at a fernmgrat kep tenperatyre of from44 to 55C to yield fernmented m k.
(2) The nmethod for producing fermented mlk according to the

above-nentionedné t & o dxampbCBrt Bachensenddd,i ahdrenper at Wiepbsa#d to
49C. (3) The method for producing fernmented m |k according to the

above- mentdoaaednih@Mekkn@bd (Rlk cBn¥Al £ThA chet 884 AhilchMBa®fsudpeess
fermentation tenperature is 2 to 24 hours.

an increase in acidity (see Patent Reference 2 described below).

Related Art References
List of Patent References
[0006] [Patent Reference 1] JP S50-6745 A

[Patent Reference 2] JP H03-292853 A

Summary of the Invention

Problems to be solved by the invention



(4) The nethod for producing fernmented mlk according to anyone of the
above-nentioned itens (1) to (3), in which the rod-shaped lactic acid
bacteria are Lactobacillus bul garicus and the coccus-shaped |actic acid
bacteria are Streptococcus thernophilus. (5) A dairy product, including
the fermented mlk produced by the nmethod for producing fernmented mlk
according to any one of the above-nentioned itens (1) to (4). (6) The
dairy product according to the above-nentioned item (5), in which the dairy
product is[oo& sel ecred hetHBA odr PAkabt eReMGehe( L. Encluideagur ktdpidk) , a
soft stirred type yogurt, a lactic acid bacteria beverage (i.e. a lactic
ferment ed teebkidh i nky, landia seifid ypectyogid t undér) pdbeidalary peaties
according to the above-nentioned item (5) or (6), in which when the dairy
product i soatidtathatwidht eaperAtiy &ctpedEufOrandd tdraysafiaamat Beeponpt eti on
of preparing the dairyproduct, the anount of increase in acidity (% of the
dai ry prodeehehsatlic?h% orThiesget{odB hdhetHal Eylpowiugt passdingd .ng Tige any one
of the above-nentioned itenms (5) to (7), in which when the dairy product is
stored at adjtetpeittdr ecatid§CGdritdondays &smynitdaee60Miieid, oRhetmfpr epari ng
the dairy product, the ampount of decrease in pH of the dairy product is
0.28 or | eserqgl30iHeErenbarsmfuireawiRiseival y of rlieeneiexk mihk'tasee be used
in the present invention neans a liquid containing a mlk constituent such
as raw nmlde, ywhete iy ketskipraid kindeheyne anshditeohkkenattheexanpiges of the
raw m |l k include animal mlk such as cow s m | k. Exanples of the conponents
whi ch may teapsthtute itheigaw material of fernmented mlk include raw mlKk,
whole m Ik, skimmlk, whey, and other processed products thereof (e.g.

whol e mi | k powded ,tneoneemsed tWhet én tirkk e rekédn2)i bKi poydeis egndensed skim
m | k, condensed m |k, whey powder, cream butter,cheeee, and the like). In
the case tduati tavsaldrdréaventrideni . sughrscomed idnbk pawderitssdised, a
liquid raw material of fernented m |k may be prepared by adding a |iquid

such as WwaiRr contained hh s&ekdrtemnek esbrdial 1yhe Thawneehed icd pateher nent ed
m |k may be one generally called "yogurt m x" or the |ike, andmay contain,

in additi okfe@chbe 2ThkK €ANFLITURMg pheh1eXamPhee Adiaqdni Hare@ditesbnor a
food additive such as sugar, a sacé%arlde, a sweetener, a flavoring agent,

fruit jui cRgrbhbl ndMend1 Yty amiRo, athd N&IAle o8l tdAfnltieien: FindRehe a
stabilizer such as pectin, a soybean pol ysaccharide, carboxynethylcell ul ose

(CVC), agahangehaby ey fhahecl bkechmyp e . contained in the raw material of
fermented m |k as necessary. [0012] The termof "fermented m k" in the
present | nygiikion The object of the present inventionis toprovide amethod

for producing fermented milk which does not require any complicated

operations such as heating, use of an additive after fermentation,

and the like, and which can suppress an increase in acidity and

a decrease in pH with time, keep appropriate taste (e.g. sourness)

over a long period of time, and maintain satisfactory quality.

Means for Solving the Problems
[0009] The inventors of the present invention have made
intensive studies in order to solve the aforementioned problems,

and have found that by adding rod-shaped lactic acid bacteria and



means (a) post-fernentation type yogurt such as set type yogurt (e.g. plain
yogurt, hard yogurt, and the like), or (b) one which is an internedi ate
product after the conpletion (i.e. end) of the fernentation step andbefore
the addition of an auxiliary rawnaterial to be added after the fernentation
step, and which is an internedi ate product during the production (in other
words, a product in the course of production other than a finished product)
of a soft stirred type yogurt, a drinkable yogurt, or a lactic acid

bacter i a boYEIAGS oAk ieLoRabad it Lic'cd O LhenRtesent dinyentd:an pont ai ns

a mlk constituent oes not have a limtation on e ratio of solid

non-fat apg { m%thapif] rs:ge'ohtcw entti@bni $r 4 R8gh E?rg;&g;e th%t "Oi the

present 1 nvention IS to one contal ni'n wel g r” more of

sol,id_nonafat.o(nap g?vgotxn%ggfeﬂaed L RRBLES Bk Kiufet LAgS. By nister a

approximately 38 to 43°C) for a fermentation step, an increase in
acidity and a decrease in pH in a fermented milk-containing product
during refrigerated storage can be suppressed with substantially
no increase in fermentation time as compared to the case of carrying
out fermentation at the conventional optimum temperature. The
inventorshavealso foundthat inthecaseofcarryingout fermentation
at the fermentation temperature of the present invention (e.g. 44
to 46°C), there is substantially no change in viable cell counts
(i.e. the number of viable cells) of rod-shaped lactic acid bacteria
and coccus-shaped lactic acid bacteria as compared to the case of
carrying out fermentation at the conventional optimum temperature,
and thus a commercial value in the market as a fermented
milk-containing dairy product is not impaired. The inventors have
also found that in the case of carrying out fermentation at the
fermentation temperature of the present invention (e.g. 44 to 50°C),
the taste and properties (i.e. quality) of a fermented
milk-containing dairy product are maintained at equivalent levels
as compared to the case of carrying‘out fermentation at the
conventional optimum temperature, and thus a commercial value in
the market is not impaired. Thus, the present invention has been

completed.

[0010] That 1s, the present invention provides the following



Standards, etc. of MIk and Dairy Products in Japan) , and enconpasses, for
exanpl e, one containing at |least 3% and | ess than 8% by wei ght of solid
non-fat (narrow y-defined "dairy product” defined by Mnisterial Odinance
Regar di ng Conpositional Standards, etc. of MIk and Dairy Products in
Japan) and one containing |less than 3% by weight of solid non-fat.
Further, the "fernmented mIk" in the present invention is not limted to
one in which the nunber of lactic acid bacteria per m is 10,000, 000 or
more (nat¥¥W yldetPné®) “fermented nil k" defined by Mnisterial Ordinance
Regardin? Composi tional Standards, etc. of MIk and Dairy Products in
Japan) , (Bhd éncBapededosneriaflugiingh fermenteidermblk,| acempriging bacteri a
per m is less than 10, 000, 000. The exanples of "fernmented dairy
pr oduct "fereenfadipnester mheddiog r9pehapgdr Lastich amd dsbatteniar rad t ype
yogurt, drinkable yogurt, and the like, and a lactic acid bacteria
bever agesosfiicishaped pragidicedc by baickenga die ausaw makgrialwofiefemeatteduch as a
sugar solution and the like with fernented mi| k (e.g. an internediate
product Wik¥ m@dt perpyioduout ofe mfendeftt ostat rredetyprtatdgnr tempemitunkabl e
yogurt) obtained by the nethod of the present invention. The auxiliary
rawnat er p&Il £y 4dohoabn’ @ He fydeddi Hepmtitedt milkbod additive, stabilizer, or
the like to be blended as necessary, which are exenplified in the
expl anat {dh ofThehmethad fert epricduciiog fermemtesd miilkkacdesdiniddd dbeve.
Each of "dairy product” and "fernented dairy product” as used herein is not
limted gootrarendivaedi Hger8o%lby weighichorthepferméntedliiod hempdmture
(narrow y-defined "dairy products" defined by Mnisterial O dinance
Regar di ngs Gbhpesid®’6rnal Standards, etc. of MIk and Dairy Products in
Japan) , and enconpass one containing |l ess than 3% by wei ght of solid
non-f at . (3Dai rRrepmetibed " fas psEidiageifarnented imiilkhedcpraihwttoithe . a
final product) and enconpasses a set type yogurt, a soft stirred type
yogurt, abeié-meabliengdgiirem (Ahdhm (Ractinx which baetentiomdiseag® . thethe term
of "finished product” nmeans a product ready to be eaten or drunk by a
consuner feilmn tagrionofetiperdtsired ipr dduct24 meams.fernented nmlk in the case
of post-fernmentation type yogurt (i.e . set type yogurt) , and neans a
f er rent ed4 dai rhepnaichast fon prieducaseg fermenfed stiilkrattdrgpegytmgany ongr i nkabl e
yogurt, and a lactic acid bacteria beverage. [0013] The termof "acidity" as
used her ef ntheeabsve-net Uieoneea s tieresibil )" SoMe3 hod.nf vhicadinel ngd-agtiagiedyof mi | k
and dairyproducts" described on page 56 in "Laws and O di nances Regardi ng
M1 k" (Assotiat imcadofbdiianiaCoapanilestbbacHyienbploghridus satidlyudyeo Dant ai
Ei sei Renraku Kyogi kai " in Japanese; March 2009)

coccus-shaped lactic acid bacteria are Streptococcus thermophilus.

(5) A dairy product, including the fermented milk produced by the
method for producing fermented milk according to any one of the
above-mentioned items (1) to (4).

(6) The dairy product according to the above-mentioned item (5),
in which the dairy product is one selected from a drinkable yogurt
(i.e. a yogurt drink) , a soft stirred type yogurt, a lactic acid
bacteria beverage (i.e. a lactic fermented milk drink), and a set
type yogurt.

(7) The dairy product according to the above-mentioned item (5)



The details of this nethod are as follows. 10 ml of water free of carbon
oxide gas is added to 10 ml of a sanple to dilute the sanple, and 0.5 m of
a phenol phthal ein solution is added to the diluted sanple as an i ndicator.
The resultant is titrated with a 0.1 nol/L sodi um hydroxi de solution until
the faint pink color persists for 30 seconds. Based on the titration
anount, the percentage anount of lactic acid per 100 g of the sanple is
determ ned and used as the value of acidity. 1 m of the 0.1 nol/L

sodi unhydexige $qlwtien.coK respends, woguge 19 st &dd qragicdnpdher ndi cat or
is prepared by ‘dissolving 1 g of phenol phthalein in 50% et hanol sol ution

and adj ustien®  the o) R £ om0 Mmnp1 Ad¥AREGIR H§1E&ftﬁgrd§19§p§:!9§uétﬂvent' on

[0014] According to the ‘present invention, by adding rod-shaped lactic acid
bacteria apd R6GYSsshaRedLagk &ciacﬁ't‘i‘/ *Pﬁflto%rt@e Hglﬁyfpa:\é!d%%%é 8l 26f
fermented mlk and carrying out fernentation at a higher tenperature (e.g.
44 to 47C) .t hapsthe conventional optimumtenperature (about 38 to 43C) fora
fermentation step, an increase in acidity with tinme in a fernmented

| k- cont fe
m | k- con 3( 3?: Egmfée ?g?g%;;g?ceigct %&8&&5@%9 I 5 06 ra s 1{6%{(%%@@ £

product) storage n be suppressed eep t e acidity

al an appropgais Level as copmaned Lo dfieqs oFREMYLIG AU at &

??f a&f
fernentatlon at the conventlonal optlnun1 enpe ure

deter! o allQBel D8 ASLE 9heL SfdIPRLed. Il Ig enL Odd §8f?s§f %ogl ¥a§5f; "9

sour ness of er nment ed can avol d |t|on exa

t he best f.0 ga§p b f ) d gped

| actic aC|bC b&aagit aoﬁfnC c@%%ﬁéé%ﬁg%Zdi eir}:aée'ti :%8 %ﬁ?lé%t;fa%?éej?lgaW% 8a?a
material fiqr of egnppted m Ik and carrying out fernmentation at the
conventional optinmmtenperature can be extended to about 20 to 30 days by

carrying aulogher ment aklon 4t othe. f SLIBNLAN On LENBEEAL HI £x Ol ppgsent

i nvention 5] Further, "accor hé present Invention, in spite of
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subst ant | aéig%g%s%‘@ ”‘“rf?l he '%‘Eh'l%e CQUnLs. 8{1120&(:%“396%@{ ascgnﬁ?tkac' d

bacteria an OCCUS-S "ac |c acrd bacteria as co € case of
carrying t' Og % 1 copventl opal) 89% QML eMPEL LY &y %”d
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commercial value iIn as ‘4 fermen contalnlng ‘dal

is not | rr%dr eoctheﬁep];ocesgle@dﬁjfc;c{MS ItﬂeEQGfCQ & Ofw M d Xﬁlrigi %twder

fermentation at t ernentation tenperature o he pr esent i nventi on (e g.

44 to 5OC)condteH§8&a§oB81@”glP£Opgfqlﬂleﬁlﬂ}&hgowgé‘ta' 'éc)’r)de‘?a A feh He‘ihtlgﬁ!at

m | k-containing dairy product” as a finished product are maintaine

equi val entcdn@éﬁ%éd%l@@% oEJBeLheCL%%ﬁte ttceazr,rc::fk@gep"gn f@ﬂé‘%’lﬁ(@)' on at

t he conventi onal optlnun1te erature, and thus a comercial value in the

market as g, fth@' éQ?Q Q{aocdléctso'l%dn %\T 'ﬂé&%‘r&gg suékp% ]whyﬂﬁtlgi]?ko pr O%dl ng to

the present invention, 1t PoOsSsI e to provide the net ucing a

fernent ed g Iu%FWmdlgﬁsa poh o S é@legvfe%gngg%ggar@eﬂ 989" 36 [ aeh as

heati ng, use of an a tive, ernentati and

whi ch can 1 SHRRM eﬁg an; j Qf%ﬁgP'quﬁthty and a decrease in pH mnth tinme,
e fa

keep appropri at ste over a long period of tine, and maintain

sati sfactory quaklLyo, Eradh ient s Lor £arsy] nd QUL { he: LYRDLI QN x19917] A

met hod for producing a fernented nllk according to the present 1nvention

includes a,fLELBAL 3bhOPa 51PPa 1 NG ML NG-BHAMNGr the 1ike, and may contain,

in addition to the milk constituent, for example, a food ingredient

or a food additive such as sugar, a saccharide, a sweetener, a



rod- shaped |l actic acid bacteria and coccus-shaped lactic acid bacteria to a
raw material of the fernmented mlk and carrying out fernentation at a
fermentation tenperature of from44 to 55C to yield the fernented m k.
In the present invention, the fernmentation tenperature is set to a higher
value (i.e. 44 to 55C) than the conventional optinmmtenperature (about 38
to 43C) Hence, it is possible to suppress an increase in acidity and a
decrease in pHin a fernented mlk or a fernented dairy product contai ning
ent inventign, it seens.that the vitality

t he fernmept Lk, Int pre
(e ot ity gl | 1S RECEN, | BEA 8ol s SERTRANE A besbiy

bacteri a,orbigﬁ d bq{cet eriFgr nézlrthae Iéal%el,lior v%ri ousscog(ptoinnentas Sco%te%inned in a
raw mat erfal —of the fernented m Ik &are éFFecP8% %y %arryﬂng out’

fermentatjon at the.high tenperature (i.e. 4 55C), an s a result, for
exanpl o RAYRGebaehT ety Re v B feid easht o PRt 5ER

suppr essed. The fernentati tenperature .in_the present .invention is
P oer af L% el FRPFATTI it eb2aPePr BT an Y Gt RERRHET K e ot
killed, and is 44 to 55C, preferably 44 to 50C, nore preferably 44 to 49C,
even nore preférdbly 44 to 48C, even nore preferably 44 to 47C, even nore

pr ef er abl to 47 even nore _preferably.4p to, 46.5C st_pref.erably 45

Pocaee To8trt B b Hemm RS BEERREET YAk, 1 R P o PR 0% e

the fermentation ten‘ger ture of .the present invention and,the u&{)er limt
o] Y t

val ue (i AR AR oPOF et TOPE AL BRal YR IORImTt BRprdit GF& TYBRgE Witle. 38 to
190 1Sl Bty Ty, A5G, e pref enall X, 2 G, 12, qpsn e pief ranl y
e B o B e ey PP SBEE SRl ol 0,50 Toshpr st bl 2 o
omper o Ve A S HSLELANLY 2,9, 24 ounsy T B el rabl, 312,82 haor >
tobe added after the fermentation step, andwhich is an intermediate
product during the production {in other words, a product in the
course of production other than a finished product) of a soft stirred
type yogurt, a drinkable yogurt, or a lactic acid bacteria beverage.
Also, "fermented milk" in the present invention contains a
milk constituent, and does not have a limitation on the ratio of
solid non-fat and the viable cell count. That is, the "fermented
milk"™ in the present invention is not limited to one containing
8% by weight or more of solid non-fat (narrowly-defined "fermented
milk" defined by Ministerial Ordinance Regarding Compositional
Standards, etc. ofMilkandDairyProducts inJapan), andencompasses,
for example, one containing at least 3% and less than 8% by weight
of solid non-fat (narrowly-defined "dairy product" defined by
Ministerial Ordinance Regarding Compositional Standards, etc. of

Milk and Dairy Products in Japan) and one containing less than 3%



4 to 6 hours fromthe viewpoint of providing a fernented m |k satisfactory
in taste and properties efficiently. [0018] Through the adoption of the
fermentation conditions as described above, mcroorganisns in fernented
mlk (e.g. rod-shaped lactic acid bacteria and coccus-shaped | actic acid
bacteria) are not killed to ensure the viable cell counts required for
fermented mlk simlarly to the case of carrying out fernentation at the
conventional optinmmtenperature, and the taste andproperties (i.e.

quality) B e il@rnEnted il hén Ofatd fRLERedJaiva REREME QM be ¢HR ntai ned
at equivalent l'evels as conpared to the case of carrying out fernmentation

at the COEY@&EA@D%@M@n@%B@ﬁHﬁE%&'rt%-oﬂé 15 hqubd che ebed dhalcd i the
case of the conmercial-scale (in other words, mass) production of fernented

mik, it ks;dibiiedily Lo copirol theod romntat v d eMmenalaleqdndery exactly

the sane condition, and hence it Is recommended to set a fernmentation

condi tionn o) d r nanges 1to 2C
froma tenggﬁg?ﬁfﬁﬁig e sgﬁggg%ggﬁ?yyﬂﬁggggrgégtgrﬁggt|c ag¥%§%§%%%ria for
bei ng add . oI arter | t.er i f . mlk are
described?gmﬁg@aﬂ?dﬁéiéﬁp g%rg ft %-;%ﬂ¥§h%%§§q%3§§1f?%ﬁ%cégﬁgg?géfg?qo be
used | n 1 BRaPLASA. JSBYCORE Ofh WAGEHIE LARRARAC LI Yo UL GRLCHS A0t
Lactobaci |l lus lactis. Exanpl es of the coccus-shape actic acid

bacteria FQrQ&lUﬁ?quQ i E%pﬂ?%%%tobgvention i nclude Streptococcus
u Int ) i

t her nophi lus. e presént invention, in addition to the

r od- shaped Iactfﬁézngﬁémggg er%geamge%ggg%gpcqﬁﬁgg?p?gohgg hc aglg bacteria,

ot her m croorgani sns nmay al so use anpl es he ot her m croorgani snms

“nel ud t ne . . : 0 i d
bact or o Sog | HE Beasee SRl At c st d°baster 8 T'o ba beed Parthe
e . . Lo 1 . . ¢ . .
Bul gari cus e rthe ¢ oA siamed e S BN 07k e e PR TGt
on i obhi L ) | e o Thi ot
o pref or abTy oo PR R e anety AL T Eaty R B B e D g1 ves
di'stinct i ygqt L cBIEsPoARMa tHESNAESS haARAHEEakQ  REE L NG GARSHARES S0 have
i gh preference, and e yogurt obtaine y using thé conbination s
d " Yo § td t . LS, h
o owpor nt EoptEPHAE g ot DEea e AT o B R PR rbE s il T,
it is desi t t t il ' - d- d
act o acPdohact el oo Sied B30 e e Po P o P BcBente Tt e, 8Ct he

cocous- shanedy | a6} 16, Gt PAGLEF Labe J i 8oL ah B otied ! habalat beyar esent

invention, It 1S not necessary 10 use a nutant straln having specifl

propertiesgg;{hge s 0d,shapeq jhactic b@C%M&&& eLd a, Of £LOGCUSphaped Lactic
acid bacteria, and a bacterial strain for general use may be used.

[ 0020] The cLeraent fd Th! #d %xpgaﬁmfdmgq {8k WRG, O ASENG | RYEHARLERY be
used for the production of a fernented dairyproduct In this case, exanples
of the fe&ﬁngegegggﬂgédprggygt i ncl ude drinkable yogurt, soft stirred type
yogurt, and a lactic a0|8 acteria beverage.

Each of "dairy product" and "fermented dairy product™ as used

herein is not limited to one containing 3% by weight or more of
solid non-fat (narrowly-defined "dairy products" defined by
Ministerial Ordinance Regarding Compositional Standards, etc. of
Milk and Dairy Products in Japan), and encompass one containing
less than 3% by weight of solid non-fat.

"Dairy product" as used herein is a finished product (i.e.



In the present invention, anong forns of a fernentedm Ik (i.e. set type
yogurt) and a fernented m |k product (i.e. a drinkable yogurt, a soft
stirred type yogurt, and a lactic acid bacteria beverage) as

fini shedproducts, in general, thedegreeofaninfluence by a sensory change in
sourness (i.e. taste) due to an increase in acidity and a decrease in pH
during refrigerated storage is the largest in liquid formsuch as drinkabl e
yogurt (i.e. pre-fernmentation type) and the lactic acid bacterium beverage,

is the secand_l argest . in ste formsuch as, soft stirred_type yogurt (i.e.
pre-fer rnean;%éf]i51 rP]%gSlé:)tl) aégdgefl%m?%?sa%%svm?a%ﬁ%ﬁ yloﬁuggr iadsP%?rﬁtéﬁgﬁdas set

type yogurt (i.e. .post-fernentation type That _is,, althaugh the effect of
t hepr esen‘iyplen\//%%ritd n é]élnrbea ceerﬁfozﬂuﬁlty FHed T %Cgladr %?Ce%esrlogoﬁxﬁer 61 ms of

the finished, products.. the eff f th i tjop i
ot kabr i FRrRe e ni AR e R Ry R S BRORY ‘re e B FPRkERI o

t and soft .stirred t t which iable.to be affected b
Lhange (ron ot SRy o maneiRey o B dirin e fgipRabed St SRS most

r emar kabl in.the case of drinkable yogurt ich is particularly liable to
be a1 act SRS EAE LR RBut FGoBrtt PONRORT A e oF S YORTEGl & For m
Furthernore, the effect of the present invention can be expected to be

obt ai ned S IVEF] §PIH b -y SR MBS ot AFET ABei Tt AF RIHEE [AoEht SAcrd
bacteria é§§%# vigble ells) such as a |actic acid bag%erha bever age, which
is not cl ited ™ AE" §BHRAt BATH 7k FrARKA P SYOPRAF Gt Rande Redirdi ng
Conmposi tional Standards, etc. of MIk and Dairy Products in Japan but has a
forn1c|os%@$%?ﬁh% R&BF&9S5ogurt. [0021] The method for producing fernented

m | k accor di to the present invention nmay incluyde a pasteurization step
and the Ii@%ﬂgefore ﬁﬁ£1F§Wh§ﬁ 29F6H1§¥eﬁ? E%ﬁﬁb%§§ebF PR DAt EU Sz at i on
step include a ultra high tenperature (abhreviated as "UHT" steyri zation
et hod | TGS R TR SR RATEE B Aden L HeL EoREERs ORL DY PSR Stanp e,
120 to 150QC for second tq 60 seconds, and a .high tepperature short tine
(abbrevi a %%Cﬁdsbe%"gagﬁaﬁ%dﬂ zglt"‘l"ﬁn 3Rt HFEPAEFET] gggar i"ifg reat ment
under the conditign of, for exanple, 80 to 100C fqr 10 seconds to 30
mnutes. (TOUSRUERB HeTdd FUPBGAFHY $6n e edria KNHBORAHG 4 o the
present invention may include a cooling step, a curd crushing step, an

auxi | i ar y=+ 3w r?é’t“&laik}a/ll K¥offi taion 18t 8pRangRE 't E[érF?k%OOa"f)rer the fermentation
st ep. In.the cooling step, faor exanple, the fernentedm. Ik is cool ed
fromthe fernmentat sﬁﬁaiw r SRUF htdiod pradat i hiinea | oW FenPErR e (e. g.

10C or |l ess as condition in |lapeling of "Keep Refrigerated” )..
o he ottt reron e frsare Atk nol T ol bnt e fe bt ed to

Size (1R It o) SR B SoEPERlobt T Rt bl ] K ocOrEe 11 shoul d
{or mont edH K CROTEGBF Z3U°T "FGRETY | SEREACUR CART K Sou e = CPOr Efarmpl o
i | ary r ol BRLGF 500 Bt RGFeEREIE FEEnE B M TPeURH s PATGUGRY |
For mont GUPRF Ktk % 0 GBI REd nidPGRe oFs "EE| i 8d=Cl 0% SABIFTbe ot ed

that the auxiliary raw nmaterial. addjtion ep al so enconpasses the case
wher e t hePSEXFTY e;ﬁl?oéwtn%’?eg?‘?%c st ?(re&i%bbigt tf%‘?ﬁ@?l?]eég?ﬁl%le *IA Y ank or
the like, and the obtained mxture is_ stirred tq be stabilized. [0023] The
rothod 0P PRSHICE R PELHEREBULA Tk ad b TG 10 Tord LoPeduRFIRYBHTS onmmy

i ncl ude ot her _steps such as the curd crushing step and the auxjliary raw
material SOUTETOh 5 RE RBCESSArY I T ARHLFORCt Y- ot s 'TO bEYortS al |y
included, i.e. the pasteurjzafio tep, e fernentati st and the

cool i ng. spepeared by BRRGEHHER b Sk bbbl e e sPe s Bago P Re B0 ey
rawmaterial ;additiaon s be included al one, or both of the steps may
be i ncl udéddi A 19ﬁ§ﬁﬂ§t%gg'ggxgﬁbtﬁrggﬁthinvention. Further, in the case
where both of the steps are included, in general, the auxiliary raw
material addition step is included after the curd crushing step. [0024]
When the fermented mlk or the dairy product containing the fernmented mlKk
to be obtained in the present invention (hereinafter, referred to as
"fermented milk or the like of the préfent invention") is stored at a
tenperature of 10C for 25 days fromthe end of the preparation of a
finished product ( innore detail, in the case where the finished product is
a fermented mlk, the end of the fernentation step of the fernmented m Kk,
and in the case where the finished product is a dairy product other than
fermented mlk, the end of the preparation step of the dairy product), the

S Vs r



Further, when the fernented mlk or the Iike of the present invention is
stored at a tenperature of 10C for 25 days fromthe end of the preparation
of a finished product, the acidity (% after the | apse of 25 days is
preferably 0.98% or |ess, nore preferably 0.96% or |ess, even nore
preferably 0.93%or |less, particularly preferably 0.91% or | ess. The | ower
limt of the value is not particularly limted, and is generally 0.80%

[ 0025] When the fernented milk or the Iike of the present invention is
stored at tenBerature of 1%% for 12 da¥s fromthe end of the preparation
of a fini®SHEGTAPBULTLET HESafbuite dFVieREr8Bse in acidity ( % for 12 days
is preferghly.0 . 18% or | ess, re preferably. 0.17% or. | ess ven nore
pref er abl " .*15% or ﬁc§§§filﬁﬁif’itgglp§re?§nbr18’f’%?g’dﬂ/]lb‘f ﬁ%ﬁor&rqde—ssg@p?ﬂe | ower
limt of the value is not particularly limted, is preferably as small as
possi bl e, 1351d i aCHe Ry 2 @b HPCCUs~ shagsg fagkic Pﬁét?éfm&ﬁt &d mlk
or the like of the present invention is stored at a tenperature of 10C for
12 days f?%ﬂh“?ﬁ@réﬁg f ferBeprepdtaty GRdfFaBrYing SHéd I pFBRIAt 1 Phetaci dity
(% after the Iaese of 12 days is preferably 0.91% or |ess, nore preferably
0 . 90% ot NeRYT CRURSAITE Sprefler &by 40 C) d8trorhe eQrvendieORre P Wrafer abl v
0.86%or |ess. The lower Iimt of the value is not particularly linited,
and i s gerfARErRyUHe 8GRPUE0T26P Wheh) i & dEABREEYCIRT RSP, EReMGUEESEf t he
present invention is stored at a tenperature of 10C for 25 days fromthe
end of thE* gFéParatiidh bive ifi &ilsragnpradic k-CREtainft P&PIbetridase in pH
for 25 days (in other _words, a val ue obtained by subtracting a value of pH
after 25 YaPEMPREPA B1VAIUed dfepanar clrigydeyrIuatd dreksy af YL PEPde6r | ess,
nore preferably 0.25 or less, even nore preferably 0.20 or |ess,,

parti cul af¥3F35Pefar abt ySUPPrsssed| B skeethébpodetdithiat 6P 2RRIIRHEESi s not
particularly limted, is preferably as smal| as possible, and is generally
0. 05. levelypacempa ey E%rﬁf@dcw KioFarRelng o8 tof S tetd SBmt ith¢ent i on
is stored at a tenperature of 10C for 25 days fromthe end of the

pr epar at | O GRtAOPRhCRREBUPFEHRRE 2 TYHS -af TS t Hee fapyel gretisndafaste
preferably 3.90 or nore, nore preferably 3.95 or nore, even nore

pr ef er abl §f A£TGeBEHRELK witer teuFRe | SXGFSERERABI §ELOT5 SGRIRABF&. O rH@eupper
limt of the value is not particularly limted, and is generally 9.20.
100271VhebeFratrer FeAkedaRi PR 8FVoidRA i K@ cfddikéopr eSeht SXHWRIRi Ik s
stored at a tenperature of 10C for 12 days fromthe end of the preparation
of a fini¥EdHSI6dEE2tY RE Shfiint 4 SR YEetl dd8eCiE pH 3 iInpradyshared
preferably 0.20 or less, nore preferablx 0.18 or |l ess, even mpre preferably
0.15 or | E3SE1DaFLERAG AN aprRE iy ~6Rapedrlacdds acqh@actRetalt4idt of the

val ue isnot particularly Iirrited(i is preferably as small as possible, and
is generaf?@,qyﬁgg}al for fermented milk and carrying out fermentation at

the conventional optimum temperature can be extended to about 20
to 30 days by carrying out fermentation at the fermentation
temperature of the present invention.

[0015] Further, according to the present invention, in spite
of adding rod-shaped lactic acid bacteria and coccus—-shaped lactic
acid bacteria to a raw material for fermented milk and carrying
out fermentation at a higher temperature (e.g. 44 to 46°C) than
the conventional optimum temperature (about 38 to 43°C) for a

fermentation step, there is substantially no change in viable cell

11



When the fermented mlk or the like of the present invention is stored at a
tenperature of 10C for 12 days fromthe end of the preparation of a
finished product, pH after the |lapse of 12 days is preferably 3.95 or nore,
nore preferably 4.00 or nore, even nore preferably 4.05 or nore, even nore
preferably 4.10 or nore. The upper limt of the value is not particularly
limted, and is generally 4.20. [0028]1n the present invention, when the
acidity or pHfalls within the preferred range descri bed above, the
best-before date.of .a fer ted. m | k-containing product (i.e. .a fernmented
e e Gl e e
sufficientl.y, extended, Meanwhile, ip the fernented ml k. or

For mont o th FIC TR CTR2gGEAETAT IS 55, Db =00 VS TH g ds Co R TECE™ o
provide mld.taste sweet ener_or the Ii%e i s added ég enhance syweet ness
and to st?i K&e FOPEPRAMEE PePREFAIE Juimese LRty sticbiiasder orlh FEMRASI ng
preference_(i.e. palatability). . In this regard, in the present invention,
sour ness %%O\?éahgp%lﬁﬁélFe%/%%PéStﬁﬂ% B FRF HETit BHPES S?/Ctp]rco&l‘i&fi can be
suppressgtgéc because an increase in acidi tﬁgand a decrease in pH are

suppr ess Y5EHee FeARET ot biTeRd edwBat EnER oPet ARSI %E t dHE’ aBded can
be reduced. In this case, fernented mlk or a fernented dairy praduct,

whi ch hasc‘?“l‘“tﬁﬁ‘:léh)d’raﬁ&sl%w @aﬁ%FFltaéi ?lil%ﬁﬁm??ﬁfﬁ@gggé?ﬁi’tfaﬁé%ﬁﬁ ¥nher ent
in the ferne teﬁd,rril k or fermented dairy product, can be provided.

Exanpl es Rﬂfg)éj HePePNaf 8121 IeHe present invention is expl ained by way of

Exanpl es. However, |t should be noted _that the Cpre ent invention S not
limited to the IPO?@%W&’%&BF&SGFBF EXINpre, %%geb‘f‘%%@ﬁloinn%té on is
applicable to set .type yogurt as_well. [003Q][ Exanple 1; se of, carrying
out fer rreﬁ‘?%‘ﬁqr%ﬁtéf’xgeﬁ%ﬁﬁa’f%%{f &Pﬁrpge%f"m&%g FPEE%? z?o? yﬁé&l% peri ment)
] Araw material of fermentedml!Ik ( i.e . yogurt n‘ix% was prepared
by mi xi ngt®5 G sRPt PTROSGIOMEST itt B- 4, 445 1§ Yof Pap fat SFTRSFHET aw
material of fermented m |k was subjected to heat sterilization at 95C for
10 mi nut 8L HAFTHEANERGIGE 7Y Prpsect sk e, T iPa6 Ao UfE @ SR 4 B SSt

Lact obaci | | us bul garicus and Streptococcus ther m)g)hi | us each isolated from
"Meiji Bu?ba?glél‘?gtjﬁ"rtt lepelgdasngRBPraRethufAct it eBRHy Mei FRTDHEING &t

Cor por at i %)%%{“were dinocul ated therein. The resultant was subjected to

f er ment at fadipankt dtheasenveteonedr ARMEN SRTBEER Wy PBFntHAt éd at the
fermentation time of 5 hours when the acidity reached 1.20%through the
gener at i ofiPBFeIHAL P 1S A thhBar 63 LPE &nt et e Aiee 8651 60 b 1 €9 ess to
yield fernented mlk. It should be noted that the fernmentation tinme of 5
hours was!ttElsame atP3thatsS of2EoRHarat Fe B dmASERr dBLERIHYY bei oW i n

whi ch fer B0L L] 00, YRS, 6L 1.8 A, oL N2 GONKENY 2Nal. ORLI TP fiefmer at ur e

does not require any complicated operation such as heating, use
of an additive, and the like after a fermentation step and which
can suppress an increase in acidity and a decrease in pH with time,
keep appropriate taste over a long period of time, and maintain

satisfactory quality.

Embodiments for Carrying Out the Invention
[0017] A method for producing a fermented milk according to

the present invention includes a fermentation step including adding

12



[ 0031] The resultant fernmented m |k was honogeni zed through first

pressuri zation at about 10 MPa and second pressurization at about 5 MPa to
yield liquid fermented mIk. The liquid fernented mlk was then m xed with
a sugar solution (i.e. aqueous solution obtained by blending 5.5 mass% (i n
ot her words, % by weight) of sugar, 16 mass% of high-fructose corn syrup,
and 0 . 6 mass% of pectin) at a nass ratio of 6:4 to yield a fernented
dairy product (i.e. drinkable yogurt) as a finished product The resul tant
fer ment od, dai £y, prodyet  yas o oced: 81, 106, and changes. yi L.t iy
acidity, pH Viscosify, tand“vi abie el couﬁ? of 1% s aped 1"actic acid
bacterlaﬁgnq:cocc us- sha ed |l acti.c aci.d bacter.i e rment ed alry

pr oduct EXEAm Rt TRt e s eAr n e Fhte ttedt ﬁlél%erlheﬁ?edyldaq ° pr oduct
being in fresh state i di at el er pre arati.o shou not ed

t hat gt he €? akaPp 2o "Eesre%% % 5% @dolfag’f?r% 4t %%c‘f%rpi a and

vi abl e cocc haped | acti ¢ ag d bact er| a |s a nunerical val ue obtai ned by
measuri ng?t E&ﬁbg?r%tnfﬁ} dﬁ s per m (i.e. colony formng unit) of a

fermented dairy product 003 [ Exanpl 2 Case of carryjn

fernentation a akrﬁ@hes‘t‘ﬁ%ﬂé‘r‘ﬂh}roél of &4 r‘(ﬁ%ﬁanngé#‘égeeipéﬁtrrent)]

A rawmaterial of fer m | r r.e m Xi ng
705 g of SRitimePRT pt ?tmefhlﬁﬁ 13@555 %gf&t r{\lﬂﬁt%?nvefﬁtem?‘ﬁév Yal  of
fermented m |k wass ectgg get sterlllz j on 95C . f or 10 m nut es
and then LOREF TG4 tolé Y of Hﬁn?ﬁxé %? &Oﬁérb e FHEERS ed
therein in the sane pmanner as that in The resul tant

subj ect ed?R o' FEERERL AR i DR Ya 2PdnR %%Crﬁée 'tfﬁepll'l‘elrrrrré’htfgtrfr‘St‘it%‘t1 ébﬁ\}@as
termnated at .the fernentation tinme of . 5 _hour swhent dity reached 1
. 20% t hr B gh’ HE géERel 3t ﬁYoﬂr%CFucr%E?%aHana thﬁt er%%%ttogﬂtftva IIPhte‘r‘F cool ed
to 10C or less tq yield fernented mlIKk. It shoul not ed tha the

f er ment at PB‘?\S?I?trré%anlon'S iroapenpddiady has a‘f‘ﬂﬁaa{lllty ?he sa’ﬁélas Yha&r of
Compar ati ve. Exa descri bed below in which fermentatjon was carried out
at the cofieht |cnﬁ8F Spt i FAFROCERBRE S%ir éucPO%S]}t‘?Fetlrces%ﬂ%npa?E‘?Weam ed mlk
was subj ected to the sanme procedure as that in Exanple 1 to lelqg

f er ment eddat ¥R EAGEL 21T . tehe drikAk abF e7310GUSt FORRORET hiCOREAI BT DALt . Wth
regard to_the resul tant ferrrented dai ry product, changes with tine in
acidity, PHaWMeEssHeY Of ﬁaevtearmeeteerlrl%aﬁfﬂsa%teqt@& RA£56d YR8t aci d

bacteria and coccus- shaped | actic acid bact er| ain the fernent Sd da| ry

pr oduct ?’ém‘:érktﬁﬁlﬁélda}: R 818k RETEMTES (1 Hosé Y ROExarpl e 21

{0034] [ Co tlve Exanpl e 1; Case of carryi n% out fernmentation at#
convent i oh F“ t‘é%Jeér'atalﬂ énﬁFeﬂQ‘%: 1 &9 attéir‘;/urs’c%ﬂ & S&XpaFTHE

A raw nat eﬁl al of fe%ment edr ai | .e. yogurt mx) was prepared by m xr ng
705 g of SkPHTH 19¢ pORo_IPRY F37€ 195 g of tap water. The raw material of

fermented m |k S subjected t heat sterilization at 95C for, 10, m nutes
and then cool eolwao 25’&“‘?@3&” g@’ﬂpﬁr%‘?urf Frflxébe strﬁrSFEF e lﬁBcb?aa[ ed
therein in the sane nne at in e res | t ant

subj ect ed "EBPTEF gﬁ?fmt‘:’}?‘h ]zfcttaﬁka tdAL%‘%ptefhé f‘ Geen st a%s

term nat ed he fer tinme of 5 urswh he aci di reached 1 .
D00 L e oudRCCHd L nara il 6P her R areraD irﬁlé TSl Cantof Chs e EREM Rbol od t o

10C or le to yield fernmented 35 resultant fernmented ml k was
subj ect edﬁ?o EFHe gan%"iﬂ %ealﬁ%e%aphg rg rﬁ)ﬂ éern BO%A é’lrg%ﬁr?kejr%ent ed
dairy prodyct (.. dr| nkabl e a i he roduct egard to
the resul gnt f4e7r nt & EQFpr%?%d@%%Y i?t é@ an i RS r?rg\f'i;ﬁ%f{/

vi abl e ceI4 g U{]és of rod sha att@ctl acr Jbacteria and coccus- shaped
lactic acitd bRct®ri &’ ERILVPSTEEAY Aot He 6ercmant ed dairy product were

XA e o e SATR TAner 85 L00Senl D EBXATPLE. 41 cEOPSRTERLES 4o 4 show

fermentation temperature of the present invention and the upper

limit value {i.e. 43°C) of the conventional optimum temperature
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and viable cell counts of rod-shaped lactic acid bacteria and coccus-shaped
lactic acid bacteria, respectively, in the fernented dairy products of
Exanpl e 1, Exanple 2, and Conparative Exanple 1. [0037][ Table 1] Change
with time in acidity in fernmented dairy product (laboratory scale) Acidity
(%9 Nunber of days el apsed (days) 0 5 12 17 25 Exanple 1 0.73

range (i.e. 38 to 43°C) is preferably 1 to 15°C, more preferably
2 to 12°C, even more preferably 2 to 10°C, even more preferably
2 to 8°C, even more preferably 2 to 7°C, even more preferably 2
to 6°C, even more preferably 2 to 5°C, most preferably 2 to 4°C.
In the present invention, the retention time of the
fermentation temperature is preferably 2 to24 hours, morepreferably
3 to 12 hours, even more preferably 3.5 to 8 hours, most preferably
4 to 6 hours from the viewpoint of providing a fermented milk
satisfactory in taste and properties efficiently.
[0018] Through the adoption of the fermentation conditions as
described above, microorganisms in fermented milk (e.g. rod-shaped
lactic acid bacteria and coccus-shaped lactic acid bacteria) are
not killed to ensure the viable cell counts required for fermented
milk similarly to the case of carrying out fermentation at the
conventional optimum temperature, and the taste andproperties {i.e.
quality) of a fermented milk or a fermented dairy product can be
maintained at equivalent levels as compared to the case of carrying
out fermentationat the conventional optimum temperature. It should
be noted that in the case of the commercial-scale (in other words,
mass) production of fermented milk, it is difficult to control the
fermentation temperature under exactly the same condition, andhence
it is recommended to set a fermentation condition on the assumption
of upward and downward changes by about 1 to 2°C from a temperature

to be set actually.

[0019] Next, lactic acid bacteria for being added and mixed

14



0.82 0.88 0.92 0.93 Exanple 2 0.73 0.81 0.85 0.87 0.88 Conparative Exanple
1 0.73 0.84 0.94

as a starter in a raw material of fermented milk are described.

Examples of the rod-shaped lactic acid bacteria to be used
in the present invention include Lactobacillus bulgaricus and
Lactobacillus lactis.

Examples of the coccus-shaped lactic acid bacteria to be used
in the present invention include Streptococcus thermophilus.

In the present invention, in addition to the rod-shaped lactic
acid bacteria and the coccus~shaped lactic acid bacteria, other
microorganisms may also be used. Examples of the other
micrcoorganisms include yeast.

Apreferred combination of the rod-shaped lactic acidbacteria
and the coccus-shaped lactic acid bacteria to be used in the present
invention is ,for example, the combination of Lactobacillus
bulgaricus as the rod-shaped lactic acid bacteria and Streptococcus
thermophilus as the coccus-shaped lactic acid bacteria. This
combination is preferably used in the present invention, because
this combination gives distinctive richness and freshness to yogurt
tomake the consumers to have high preference, and the yogurt obtained
byusing the combination is approved as "yogurt"” in the international
standards. That is, from the viewpoint of sufficiently exhibiting
the effect of the present invention, it is desired to use at least
Lactobacillus bulgaricus as the rod-shaped lactic acid bacteria
and use at least Streptococcus thermophilus as the coccus-shaped
lactic acid bacteria. It should be noted that in the present

invention, it is not necessary touse amutant strainhaving specific
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0.97 1.00 [0038][Table 2] Change with tine in pHin fernented dairy

product (Il aboratory scale) PH Nunber of days el apsed (days)
Exanmple 1

0512 17 25

properties as the rod-shaped lactic acid bacteria or coccus-shaped
lactic acid bacteria, and a bacterial strain for general use may
be used.

[0020] The fermented milk to be obtained in the present
inventionmay be used for the production of a fermented dairyproduct.
In this case, examples of the fermented dairy product include
drinkable yogurt, soft stirredtype yogurt, andalacticacidbacteria
beverage.

In the present invention, among forms of a fermentedmilk (i.e.
set type yogurt) and a fermented milk product (i.e. a drinkable
yogurt, a soft stirred type vogurt, and a lactic acid bacteria
beverage) as finishedproducts, ingeneral, thedegreeofaninfluence
by a sensory change in sourness (i.e. taste) due to an increase
in acidity and a decrease in pH during refrigerated storage is the
largest in 1liquid form such as drinkable yogurt (i.e.
pre-fermentation type) and the lactic acid bacterium beverage, is
the second largest in paste form such as soft stirred type yogurt
(i.e. pre-fermentation type), and is relatively small in solid form
such as set type yogurt (i.e. post-fermentation type). That is,
althoughtheeffectof thepresent inventioncanbkecertainlyobtained
regardless of the forms of the finished products, the effect of
the present invention is more remarkable in the case of the
pre-fermentation type such as drinkable yogurt and soft stirred
type yogurt which are liable to be affected by a change in sourness.

Further, the effect of the present invention is most remarkable
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4.24 4.16 4-15 4.08 4.05 Exanple 2 4.24 4.19 4.17 4.18 4.14 Conparative
Example 1 4.14 3.95

in the case of drinkable yogurt which is particularly liable to
be affected by the surrounding environmeht because of its liquid
form. Furthermore, the effect of the present invention can be
expected to be obtained similarly in a yogurt-based beverage
containing lactic acid bacteria (e.g. viable cells) such as a lactic
acid bacteria beverage, which is not classified as fermented milk
in Ministerial Ordinance Regarding Compositional Standards, etc.
of Milk and Dairy Products in Japan but has a form close to drinkable
yogurt.
[0021] The method for producing fermented milk according to
the present invention may include a pasteurization step and the
like before the fermentation step. Examples of the pasteurization
step include a ultra high temperature (abbreviated as "UHT")
pasteurization method including a heating treatment under the
condition of, for example, 120 to 150°C for 1 second to 60 seconds,
and a high temperature short time (abbreviated as "HTST")
pasteurization method including a heating treatment under the
condition of, for example, 80 to 100°C for 10 seconds to 30 minutes.
[0022] The method for producing fermented milk according to
the present invention may include a cooling step, a curd crushing
step, an auxiliary raw material addition step, and the like after
the fermentation step.

In the cooling step, for example, the fermentedmilk is cooled
fromthe fermentation temperature to apredetermined low temperature

(e.g.1l0°Cor lessasaconditioninlabelingof "KeepRefrigerated").
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3.91 3.87 3.84 [0039][Table 3] Change with tine in viable cell count of
rod-shaped lactic acid bacteria in fernmented dairy product (I|aboratory
scale) Viable cell count of rod-shaped lactic acid bacteria (x107 cfu/m)
Nunber of days el apsed (days) 0 5 12 17

In the curd crushing step, for example, the fermented milk
is subjected to stirring, pressurization, and the like to achieve
the reduction in particle size {(i.e. micronization) and dispersion
of fermented milk curd. It should be noted that the curd crushing
stepalsoencompasses the casewherethe fermentedmilk ishomogenized
to liquefy fermented milk curd, for example.

In the auxiliary raw material addition step, for example, a

component(i.e. auxiliary raw material) other than fermented milk,
such as a sugar solution, fruit juice, fruit pulp, or a fruit
preparation is mixed with fermented milk, and the obtained mixture
is stirred. It should be noted that the auxiliary raw material
addition step also encompasses the case where the auxiliary raw
material is mixed with fermented milk in a tank or the like, and
the obtained mixture is stirred to be stabilized.
[0023] The method for producing fermented milk according to
thepresent inventionmayinclude other steps suchas thecurdcrushing
step and the auxiliary raw material addition step as necessary in
addition to steps to be generally included, i.e. the pasteurization
step, the fermentation step, and the cooling step.

Anyone of the curdcrushing step and the auxiliary rawmaterial
addition step may be included alone, or both of the steps may be
included in the method of the present invention. Further, in the
case where both of the steps are included, in general, the auxiliary
rawmaterial addition step is included after the curd crushing step.

[0024] When the fermentedmilk or the dairy product containing
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25 Exanple 1 7.0 5.0 6.0 4.5 4.0 Exanple 2 7.0 4.5 6.0 5.5 4.5 Conparative
Exanple 1

the fermented milk to be obtained in the present invention
(hereinafter, referred to as "fermented milk or the like of the
present invention") is stored at a temperature of 10°C for 25 days
from the end of the preparationof a finishedproduct (inmore detail,
in the case where the finished product is a fermented milk, the
end of the fermentation step of the fermented milk, and in the case
where the finished product is a dairy product other than fermented
milk, the end of the preparation step of the dairy product), the
amount of increase in acidity (%) for 25 days (in other words, a
value obtained by subtracting a value of acidity after 0 days from
a value of acidity after 25 days) is preferably 0.25% or less, more
preferably 0.23% or less, even more preferably 0.20% or less,
particularly preferably 0.18% or less. The lower limit of the value

is not particularly limited, is preferably as small as possible,

and is generally 0.10%.

Further, when the fermented milk or the like of the present
invention is stored at a temperature of 10°C for 25 days from the
end of the preparation of a finished product, the acidity (%) after
the lapse of 25 days is preferably 0.98% or less, more preferably
0.96% or less, even more preferably 0.93% or less, particularly
preferably 0.91% or less. The lower limit of the value is not
particularly limited, and is generally 0.80%.

[0025] When the fermented milk or the like of the present
invention is stored at a temperature of 10°C for 12 days from the

end of the preparation of a finished product, the amount of increase
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7.0 6.0 5.0 4.5 4.0 [0040][Table 4] Change with tine in viable cell count
of coccus-shaped lactic acid bacteria in fernented dairy product
(laboratory scale) Viable cell count of coccus-shaped lactic acid bacteria
(x107 cfu/ml) Nunber of days el apsed (days) O

inacidity (%) for12days ispreferably0.18%or less, morepreferably
0.17% or less, even more preferably 0.15% or less, particularly
preferably 0.13% or less. The lower limit of the value is not
particularly limited, is preferably as small as possible, and is
generally 0.10%.

Further, when the fermented milk or the like of the present

invention is stored at a temperature of 10°C for 12 days from the
end of the preparation of a finished product, the acidity (%) after
the lapse of 12 days is preferably 0.91% or less, more preferably
0.90%0or less, evenmorepreferably0.88%or less, evenmorepreferably
0.86% or less. The lower limit of the value is not particularly
limited, and is generally 0.80%.
[0026]) When the fermented milk or the like of the present
invention is stored at a temperature of 10°C for 25 days from the
end of the preparation of a finished produc, the amount of decrease
in pH for 25 days (in other words, a value obtained by subtracting
a value of pH after 25 days from a value of pH after 0 days) is
preferably 0.28 or less, more preferably 0.25 or less, even more
preferably 0.20 or less, particularly preferably 0.15 or less. The
lower limit of the value is not particularly limited, is preferably
as small as possible, and is generally 0.05.

When the fermented milk or the like of the present invention
is stored at a temperature of 10°C for 25 days from the end of the
preparation of a finished product, pH after the lapse of 25 days

is preferably 3.90 or more, more preferably 3.95 or more, even more
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512 25 17 Exanple 1 125 95 95 80 55 Exanple 2 90 70

preferably 4.00 or more, particularly preferably 4.05 or more. The
upper limit of the value isnot particularly limited, and is generally
4.20.

[0027] When the fermented milk or the like of the present
invention is stored at a temperature of 10°C for 12 days from the
end of the preparation of a finished product, the amount of decrease
in pH for 12 days is preferably 0.20 or less, more preferably 0.18
or less, even more preferably 0.15 or less, particularly preferably
0.10orless. Thelowerlimitofthevalueisnotparticularlylimited,
is preferably as small as possible, and is generally 0.05.

When the fermented milk or the like of the present invention

is stored at a temperature of 10°C for 12 days from the end of the
preparation of a finished product, pH after the lapse of 12 days
is preferably 3.95 or more, more preferably 4.00 or more, even more
preferably 4.05 or more, even more preferably 4.10 or more. The
upper limit of the value isnot particularly limited, and is generally
4.20.
[0028] In the present invention, when the acidity or pH falls
within the preferred range described above, the best-before date
of a fermented milk-containing product (i.e. a fermented milk or
a fermented dairy product) as a finished product can be sufficiently
extended.

Meanwhile, in the fermented milk or fermented dairy product,
in general, in order to suppress sourness to provide mild taste,

a sweetener or the like is added to enhance sweetness and to strike
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70 65 45 Conparative Exanple 1 130 100 95 80 SS [0041] As shown in Tables 1
and 2, an increase in acidity and a decrease in pH during refrigerated
(i.e. 10C or less) storage were suppressed in Exanple 1 in which
fermentation was carried out at a high tenperature (i.e. 45C) as well as in
Exanple 2 in which fernentation was carried out at a high tenperature (i.e
47C) as conpared to Conparative Exanple 1 in which fernentation was carried
out at the conventional optinmumtenperature (i.e. 43C) [0042] Tables 1 and

2 reveal B an Lngrease in acidity ang a decrease in, gH %e suggressed
in the st 3%%“?%) S Yy SUFRBTULPS W EK8FST rt OExdHpieS  19aH¢ 2 88 Conpar ed
toth t he_st to.,17 d t Ex . Thi

i cat o T1%at SPRE DS Har or I dars 5@3 ﬁ%‘ Pl AR BARTTRC oF PR RERt ed dai ry

roduct can be ex rese ) nwhile, in the
Fer mont ot FPESSSSEar Rereel fQ}ﬁ 8 let b ﬁrJ%ﬁWQFeddﬁl5V§§PdP8tsuppress
sourness to provide nllg a smeetener or th added to enhance
sweet ness” aﬁhg’ t DURRTSRE A B%(’Faa%@e aBe’fR}\%lé(??sseoﬂan%%]sd]atrYdagg\e%t ¢<§%Por

i ncreasi n ef erence. ACC8FdI to the ventlo sour ness derived
rom the ThPRoRL6AIHTESor ortaRt ed i T B oRn Y ecéwes’éé%%ﬁfeiﬁ

t hr ough ession of an increase in aC|d|t decrea pH
Hence, th%ﬁﬁhggﬁ? He St ERERCHY t e Fhigecp ebg%ﬁﬂﬁﬁae@éﬁ' oFeduced
in the present |nvent|on In this case, fernented m |k or a fernented
da|ryprod%g?rm%ﬁﬁﬁﬂPQ%i¥HrOSHFtsUHFHQQESQBEPESHHF%?%&VF%&? F MR " nd

freshness jnherent in the fernented m |k or fernented dalryefroduct can be
provi ded. richness and freshness inherent in the fermented milk or fermented’

dairy product, can be provided.

Examples
[{0029] Hereinafter, the present invention is explained by way
of Examples. However, it should be noted that the present invention
is not limited to the following Examples. For example, the present
invention is applicable to set type yogurt as well.
[0030] [Example 1; Case of carrying out fermentation at a high
temperature of 45°C (laboratory-scale experiment)]
Arawmaterial of fermentedmilk (i.e. yogurt mix) was prepared
by mixing 705 g of skim milk powder with 4,195 g of tap water. The
raw material of fermented milk was subjected to heat sterilization
at 95°C for 10 minutes and then cooled to 45°C. Next, 100 g of a
mixed starter of Lactobacillus bulgaricus and Streptococcus
thermophiluseachisolated from "Meiji Bulgaria Yogurt" (trade name;
manufacturedbyMeiji Dairies Corporation) were inoculated therein.

The resultant was subjected to fermentation in a tank at 45°C. The
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[0043] On the other hand, as shown in Tables 3 and 4,there was no
significant difference in changes with tinme in counts of rod-shaped |actic
acid bacteria and coccus-shaped | actic acid bacteria between Exanple 1 in
whi ch fernmentation was carried out at a high tenperature (i.e. 45C) and
Conparative Exanple 1 in which fernentation was carried out at a
conventional optinmumtenperature (i.e. 43C), as well as between Exanple 2
in which fernentation was carried out at a high tenperature (i.e. 47C) and
Conparative Exanple 1. In addition, it was able to be confirned that in
each of ERaRphreatirraperpvwas herpindied eelthedeunenperion tahe Pict hewagi d
bacteria was 10,000,000 (i.e. 1x107) cfu or nore, sufficiently satisfying

t he stan#ied bie fagifdntvedeashad iln 29&pahrowrlly tther gergtHorgh ofotaghiohn in t he
Tabl es, the viscosity as an indicator of the properties (i.e. quality) of
the fermégidd ddiersesplodncranthenerahtdbdl0Asos leestibtyietl Adrenamisecho
significant difference in change with tine in viscosity between Exanple 1

i n whi chridkperitashonldas nedred ek o Ghe dieraenitghi e paearfuperqursewas5C) and
Conparative Exanple 1 in which fernentation was carried out at the

convent i ¢hal sapt esurhatenpeiamaretive dxatCe,l desueibeddbehervvisenhExanpl e 2
in which fernmentation was carried out at a high tenperature (i.e. 47C) and
Conpar at ifgenErbaple | was| ncathisgdwods , aftt Wes abheenvidrelconPiimed t hat no
increase in viscosity during refrigerated (i.e. 10C or |ess) storage
occurred.tep@eddtTie. results of Exanple |, Exanple 2, and Conparative
Exanple | reveal that by carrying out fernentation at a higher tenperature
(i.e. 45 [t0§347C) thahearésritemtateonet Brperiakuras Woinohehbzedebmnosaihd to be
t he conventional optinumtenperature during the preparation of fernented

m | k or d&ifretneresthrdaityopragdacoyt tleMBa amdaseca@nt pcoamer catlionahie of a
fermented m | k-contai ning dairy product can be sufficiently satisfied, and
t he generdoiutnS dfPaaticari el it quigl fefmegerdtréd kst ditegé i qahd e rggppedssed,
whil e keeping a fernentation tine equivalent to the conventional one.

[ 0045] [ Bxdiplas Zhe@agexed vcidir pi aggansolhEiorntiatd.oagatows Hoghtienper at ur e
of 45 to 47C (real -scal e experinent)] A rawmaterial of fernmentedm |k
(i.e. yoguntmipesd)bwdslqndepgr BdS yegudxi(ng dtiernt onsdsf Skbynvdildhtpowfier with
8.4 tons of tap water. The rawmaterial of fernmentedm | kwas subj ected to
heat st erdudazatlicomast? OB flof f Bl tisrutces ayndirt, el ¢ 0dhedst ofglrotiin5C.

Next, 0.2 ton of a m xed starter of Lactobacillus bulgaricus and

St r ept ocadc s meher ratplt lods 6edcte i wicilat ed férment'ddkidail rBubyadict Yagert" was

i nocul ated therein. Fernentation was started in a tank at about 45C. The

f er ment atdmmkebép ywwasiriter @ mat edli sited heoflectnenthe i mmsulicapt oferhengads when
the acidity reached 1.10%t hrough the generation of lactic acid. The

resul t antdadgy prednatovredtooed @C be°J,e88d tapapoek aviftéy wiewe edradikityt

shoul dbe noted that the fernentation tine of 4 hours was the same as that
of Conparril/i VésERahpy e anddesebideck Helcowntn whixtd-fsaepedt bagtolr waddcarri ed
out at the conventional optinumtenperature. At the tinme when 4 hours

el apsed apalesipermpogcionshimad lehei¢ erqiwhbattonia dmpehatigmerensgdhed
about 47C through the progression of the fernmentation. Further, the

f er ment atdagir vt eApducit weee wxemhaoed evittihr ®Isfaghihomaiing ehéheafdeneatddan out er
portion and an inner (i.e. central) portion had different tenperatures. The
t enper at ks yopr abhmit bei5@ ama Bt sYFC desedidied yablver prepamdsowned at t he
outernost point in the tank. The innernbost point (i.e. central point) has a
hi gher t elpehavla detixatied hagt dhet hisaldigt ee hbsbupbiaft ebyh alford-EheEed

[ 0046] The resultant fernmented m | k was honogeni zed t hrough first

pressuri zedtdrr atidbeatedin MPd VA lseconmisprhasent ilzatiorcad dsdipris MPa to
yield liquid fermented mlk. The liquid fermented m |k was then m xed with
a sugar sbi @t hereyicad. vatjueobsagoedthoneabtal me dhbynwieardcAgcELB iggs s % of
sugar, 16 mass% of hi gh-fructose corn syrup, and 0.6 mass% of pectin) at
amass ratPer @fl 8i4et ocqdlyd farfengremtidgd ddi ayfprrovicd ghiey wrirddvkabl e
yogurt) as a finished product. The resultant fernented dairy product was
stored at AW land 5CExampleHangese wiftdrdriyiegiqutt hermerattioofat adrigase in
acidity in the fernented dairy product were examned with a starting point
of the fernented dairy product being in a fresh state i Mmediately after
preparation. [0047][ Exanpl e 4; Case of3carrying out fernmentation at a high
tenperature of 47 to 49C (real -scale experinent)1l



A raw material of ferraentedm |k (i.e. yogurt m x) was prepared by m xing
1.4 tons of skimmlk powder with 8.4 tons of tap water. The rawmterial of
ferment edm | kwas subj ected to heat sterilization at 95C for 10 m nutes and
t hen cool ed to about 47C. Next, 0.2 ton of a m xed starter was inocul ated
therein in the sane manner as that in Exanple 3. Fernentation was started
in a tank at about 45C. The fernentation step was termnated at the
fermentation tinme of 4.7 hours when the acidity reached 1.10% t hrough the
generatiop of lactic gc{p‘, THe resul tant aﬁ/as then cogled to 10C or less to
yield fer FEMEEMPKOT I ShodPEOhR ot 3 Raf* PR 8 ent ation tinme of 4.7
hours was sonewhat | onger .t t hat aof . arative ampl e 2 described

Dol ow 1 whi oh A LI giF I B TR 8 ISR A AP =T o

opti munt enper.at.ure At the.tine when 4 . 7 hours el ed as the

f er ment at POMRIELAE, ' $hd ‘?%Fﬁéﬂt&t%ikoﬁo‘t’%%éﬁlﬁ}ﬁ uﬁ"g 9?’e%@%gga%8’5%fer496htehr ough
the progression of th ernmentation. Further, the fernmentation tenperature
uns hot JeREY PR bit o FTTEAAS R ok WeBICIRCERE P BOFT POA: At 4 Pner
(i.e. central), portion had different tenperatures, It _should be noted that
t he rreasu?Eﬁéé)hth%BFn%%ma‘HHtFﬁea FREReTRE 9% tPehpér at Ur el il%Otﬂeo &nk were
the sanme as those in Exanple 3. [0048] The resultant fernmented m |k was

subj ect ed™# %24 FdaL4hE PRiScedarBlalsed reht Bdahiresane FARNErd2S Fitent ed
dairy product (i.,e. drinkable yogurt) as. a finished product. Wth regard to
the resul tRAE2FB! frent eﬁled’é??lﬁllti?r%d‘t’ﬁ ,SuEh%ﬁf'g%isthFﬁmtgP%tJi?? thé W@sunt of
increase in agidity in the fernented dairy product were examned in the
same mannéF s Sthathe hAeEReitgitd 0B, stonuas [icsmparhed vd Brxadsreentalee of
carrying out fernentation at the, conventional optinmumtenperature of 43 to
44C (real L&B&P 5g§ﬁ8?¥ﬁ’éﬁ?5‘ Fhoar i et ershad or FPEIreRER A RPIPRSEFLET yogurt
m x) was prepared b%/ mxing 1.4 tons of skimm]| Kk powder witg 8.4 tons of
tap wat er ST THETSwARE@r i dPeofe T AR ht €3 UNeRaSO LA &6t &Y ¢ #Thegfs t°
sterilizatio t 95C for 10 m nutes_and then cooled to about 43C. . Next, 0.2
Lon of & H-RLATEFASTERS Hab 1 nOEEPRLAE DERAEHCAFF he “SERRI TR I t hat | n
Exanpl e 3. Fernentation was started in a tank_at about 43C, The

f er ment at P - SPONIRAS SIBOTCARE 8L 1t thh8arep iR RO SPTPRRREHYC AXARRAS when
the acidity reached 1.10% through the generation of |actic acid. The

resul t ant 1wdesthirtdsled iv Mbhriqrasstebion efad iAtrdffe@Uhi #%. 8 the
time when 4 hours el apsed as the fernentation tine, the fernentation

t enper at uFeRY @AHE® laBBht M G RESa§HI e he progressi on of the fernentation.
Further, the fernmentation tenperature was not entirely uniformin the tank,
and an outl@P3pbrti onTRAdF s tARRLeEreBted R k135 pBPIFSEhAD ther Fat&ent

t enper at ur es. %t shoul d be noted that the neasurenent goi nts and the

di f f er encB PRETEpaFattted M FE#PR G dnke werd dt Aicf <TaRRt5d 44iddePFAdEanpl e 3.
[ 0050] The resul tang{ L rmented mlk was subjected to the sane procedure as
that in BXanpt &3¢ ?? &PgUat et ey S35 RE G Fuct {5 BSIFFT iRabt %
yogurt) as a finished product. Wth regard to the resultant fernented dairy
product , Eﬁﬁﬂg‘é%nw@leﬁm%lﬁ% iR ePH ' GPARPRT é%@g FHRS A AEYd HY 1 he

ferment ed gai ry product re, examn 2 in the sane nner as &hat i n. Exanpl e
3. [0051] F bl‘éY%gQ%ttdraaﬁgté%ﬁgéﬁaFﬁi - CURYS ffdFasre @06(%3&0 ge acid
t enper at uge: 5C) show changes with tinme in the anount of increase

acteria and coccus-shaped lactic acid bacteria in the fermented

dairy product were examined in the same manner as those in Example

1.

[0034)] [Comparative Example 1; Case of carrying out

fermentation at the conventional optimum temperature of 43°C

(laboratory-scale experiment)]
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in acidity in the fernented dairy products of Exanple 3, Exanple 4, and
Conparative Exanple 2. 10052][Table 5] Change with tinme in the anount of
increase in acidity in fermented dairy product (real scale; storage
tenperature: 10C) Anount of increase in acidity (% Nunber of days el apsed
(days) 0 7 12 18 27 36

Arawmaterial of fermentedmilk (i.e. yogurtmix) was prepared
by mixing 705 g of skim milk powder with 4,195 g of tap water. The
raw material of fermented milk was subjected to heat sterilization
at 95°C for 10 minutes and then cooled to 43°C. Next, 100 g of a
mixed starter were inoculated therein in the same manner as that
in Example 1. The resultant was subjected to fermentation in a tank
at 43°C. The fermentation step was terminated at the fermentation
time of 5 hours when the acidity reached 1.20% through the generation
of lactic acid. The resultant was then cooled to 10°C or less to
yield fermented milk.

[0035] The resultant fermented milk was subjected to the same
procedure as that in Example 1 to yield a fermented dairy product
(i.e. drinkable yogurt) as a finished product. With regard to the
resultant fermented dairy product, changes with time in acidity,
pH, viable cell counts of rod-shaped lactic acid bacteria and
coccus-shaped lactic acid bacteria, and viscosity in the fermented
dairy product were examined in the same manner as those in Example
1.

[0036] Tables 1 to 4 show changes with time in acidity, pH,
and viable cell counts of rod-shaped lactic acid bacteria and
coccus-shaped lactic acid bacteria, respectively, in the fermented
dairy products of Example 1, Example 2, and Comparative Example
1.

[0037] {Table 1]
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Exanple 3 0 0.08 0.13 0.14 0.16 0.16 Exanple 4 0 0.03 0.06 0.06

Change with time in acidity in fermented dairy product

(laboratory scale)

Acidity (%)

Number of days elapsed (days)

0 5 12 17 25

Example 1 0.73 0.82 0.88 0.92 0.93
Example 2 0.73 0.81 0.85 0.87 0.88
Comparative Example i| 0.73 0.84 0.94 0.97 1.00

[0038] [Table 2]

Change with time in pH in fermented dairy product

(laboratory scale)

Number of days elapsed (days)

pA (o] 5 12 17 25
Example 1 4.24 4.16 4.15 4.08 4.05
Example 2 4.24 4.19 4.17 4.18 4.14
Comparative Example 1| 4.14 3.95 3.91 3.87 3.84

[0039] [Table 3]

Change with time in viable cell count of rod-shaped lactic
acid bacteria in fermented dairy product (laboratory scale)

Viable cell count of Number of days elapsed (days)

rod-shaped lactic acid

bacteria (x10’ cfu/m1) | © 5 12 17 25
Example 1 7.0 5.0 6.0 4.5 | 4.0
Example 2 7.0 4.5 6.0 5.5 4.5

Comparative Example 1 7.0 6.0 5.0 4.5 4.0

[0040] [Table 4]

Change with time in viable cell count of coccus-shaped lactic
acid bacteria in fermented dairy product (laboratory scale)

Viable cell count of Number of days elapsed (days)
coccus-shaped lactic acid

bacteria (x10’ cfu/ml) 0 5 12 17 25

Example 1 125 95 95 80 55

Example 2 90 70 70 65 45

Comparative Example 1 130 100 95 80 55
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Conparative Exanple 2 0 0.14 0.21 0.26 0.28 0.28 [0053][Table 6] Change
with tinme in the anount of increase in acidity in fernmented dairy product
(real scale; storage tenperature: 5C) Anount of increase in acidity (9
Nunber of days el apsed (days)

[0041] As shown in Tables 1 and 2, an increase in acidity and
a decrease in pH during refrigerated (i.e. 10°C or less) storage
were suppressed in Example 1 in which fermentation was carried out
at a high temperature (i.e. 45°C) as well as in Example 2 in which
fermentation was carried out at a high temperature {(i.e. 47°C) as
compared to Comparative Example 1 in which fermentation was carried
out at the conventional optimum temperature {i.e. 43°C).

[0042] Tables 1 and 2 reveal that an increase in acidity and
a decrease in pH were suppressed in the storage for 25 days (about
4 weeks) in Examples 1 and 2 as compared to those in the storage
for 12 to 17 days in Comparative Example 1. This indicates that
the best-before date of the fermentedmilk oxr fermented dairy product
can be extended by the present invention.

Meanwhile, in the fermented milk or fermented dairy product,
in general, in order to suppress sourness to provide mild taste,
a sWeetener or the like is added to enhance sweetness and to strike
a balance between sourness and sweetness for increasing preference.
According to the present invention, sourness derived from the
fermented milk or fermented dairy product can be suppressed through
the suppression of an increase in acidity and a decrease in pH.
Hence, the amount of the swéetener or the like to be added can be
reduced in the present invention. In this case, fermented milk or
a fermenteddairyproduct, whichhas light sournesswhilemaintaining
richness and freshness inherent in the fermented milk or fermented

dairy product, can be provided.
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0 7 12 18 27 36 Exanple 3 0 0.05 0.07 0.09 0.11 0.11 Exanple 4

[0043] On the other hand, as shown in Tables 3 and 4, there was
nosignificantdifference inchangeswithtime incountsof rod-shaped
lactic acid bacteria and coccus-shaped lactic acid bacteria between
Example 1 inwhich fermentation was carried out at a high temperature
(i.e. 45°C) and Comparative Example 1 in which fermentation was
carried out at a conventional optimum temperature (i.e. 43°C), as
well as between Example 2 in which fermentation was carried out
at a high temperature (i.e. 47°C) and Comparative Example 1. In
addition, it was able to be confirmed that in each of Examples 1
and 2, the viable cell count per ml of lactic acid bacteria was
10,000,000 (i.e. 1x10’) cfu or more, sufficiently satisfying the
standard of fermented milk in Japan. Further, although not shown
in the Tables, the viscosity as an indicator of the properties (i.e.
quality) of the fermented dairy product were examined. As a result,
there was no significant difference in change with time in viscosity
between Example 1 in which fermentation was carried out at a high
temperature (i.e. 45°C) and Comparative Example 1 in which
fermentationwas carriedout at the conventional ocptimum temperature
(i.e. 43°C), as well as between Example 2 in which fermentation
was carried out at a high temperature (i.e. 47°C) and Comparative
Examplel. Inotherwords, itwasabletobeconfirmedthatnoincrease
in viscosity during refrigerated (i.e. 10°C or less) storage
occurred.

[0044] The results of Example 1, Example 2, and Comparative

Example 1 reveal that by carrying out fermentation at a higher
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0 0.01 0.03 0.04 0.06 0.06 Conparative Exanple 2 0 0.07 0.14 0.17 0.18 0.18

temperature (i.e. 45 to 47°C) than a fermentation temperature which
has been said to be the conventional optimum temperature during
the preparation of fermented milk or a fermented dairy product,
the standard and commercial value of a fermented.miik—containing
dairy product can be sufficiently satisfied, and the generation
of an acid during refrigerated storage can be suppressed, while
keeping a fermentation time equivalent to the conventional one.
[0045] [Example 3; Case of carrying out fermentation at a high
temperature of 45 to 47°C (real-scale experiment) ]
Arawmaterial of fermentedmilk (i.e. yogurt mix) was prepared
by mixing 1.4 tons of skim milk powder with 8.4 tons of tap water.
Therawmaterial of fermentedmilkwas subjectedtoheat sterilization
at 95°C for 10 minutes and then cooled to about 45°C. Next, 0.2
tonof amixed starter of Lactobacillus bulgaricus and Streptococcus
thermophilus each isolated from "Meiji Bulgaria Yogurt" was
inoculated therein. Fermentation was started in a tank at about
45°C. The fermentation step was terminated at the fermentation time
of 4 hours when the acidity reached 1.10% through the generation
of lactic acid. The resultant was then cooled to 10°C or less to
yield fermentedmilk. It shouldbe noted that the fermentation time
of 4 hours was the same as that of Comparative Example 2 described
below in which fermentation was carried out at the conventional
optimum temperature. At the time when 4 hours elapsed as the
fermentation time, the fermentation temperature reached about 47°C

through the progression of the fermentation. Further, the

29



[ 0054] As shown in Tables 5 and 6, an increase in acidity was suppressed in
the storage for 36 days (i.e. | nonth or nore) in Exanples 3 and 4 as
conpared to the storage for 7 to 12 days in Conparative Exanple 2. This

i ndi cates that the best-before date of the fernented mlk or fernented
dairy product can be extended by the present invention. Meanwhile,
according to the present invention, sourness derived fromthe fernented
mlk or fernmented dairyproduct can be suppressed t hrough t he suppression of
an increa It the a : t he ke to
be added ggﬁﬁ e&?ﬂe uc%'ee I!_(%errrlgq:;aﬁies""EE:“Sase e1911;(‘3:rl?ren élgllsf\éﬁﬁ lg{r]gée%rnt}n(é rg%l dairy

product . Wi gl haso L aht Jagurnessehil ¢ TRILRLEA NG KlaNnges, eandl Ly eshness

i nher ent Frented can be provi ded

[0055]The fﬁéggn&gggelryﬁqoq%%%%{ggur%sn$£eF§O@pdggqpargélvgbégagpl 2 were

each subjec to sensory eva n ve speC|aI|zed panel rsts. In
this sensor eval |on grees of, so rness tness rt and
texture ( eggnno # eSS %E?e séPéS? d: ee@%F% |onp°tlnt A %%' g%% uatlon

scores mer resse five gra
regard to ﬁeél“aFﬁﬁg poﬁq?dér n%ﬁ@gfééﬁ) %ﬁ éé?ﬁlpﬁ%h% tfﬁﬁ?f%%uscores
and text L%%grelktwﬂﬁsf" PhRiRar R Breat & b%{‘cﬁl%? 8 CSour ness, and & | ar ger
hove charBd¥hi th CihE TS SaPhob TR Tiad B LFHE e PP ORI T HIE b LBFRe B ven by
el e R STy e s st o, (o0
CFapee”( B3R § UMENE Yt 1600 ReDRONFERINC AL a&ggfd R

milk was then mixed with a sugar solution (i.e. aqueous solution

obtained by blending 5.5 mass% of sugar, 16 mass% of high-fructose

corn syrup, and 0.6 mass$% of pectin) at a mass ratio of 6:4 to yield

a fermented dairy product (i.e. drinkable yogurt) as a finished

product. The resultant fermented dairy product was stored at 10°C

and 5°C, and changes with time in the amount of increase in acidity

in the fermented dairy product were examined with a starting point

of the fermented dairy product being in a fresh state immediately

after preparation.

[0047] [Example 4; Case of carrying out fermentation at a high

temperature of 47 to 49°C (real-scale experiment)]

Arawmaterial of fermentedmilk (i.e. yogurt mix) was prepared
by mixing 1.4 tons of skim milk powder with 8.4 tons of tap water.
The rawmaterial of fermentedmilkwas subjected toheat sterilization

at 95°C for 10 minutes and then cooled to about 47°C. Next, 0.2

ten of a mixed starter was inoculated therein in the same manner
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7 18 27 36 Exanple 3 Strength of sourness 0.0 -0.5 -0.5 -0.5 Conparative
Exanple 2

as that in Example 3. Fermentation was started in a tank at about
45°C. The fermentation stepwas terminated at the fermentation time
of 4.7 hours when the acidity reached 1.10% through the generation
of lactic acid. The resultant was then cooled to 10°C or less to
yield fermentedmilk. It shouldbe noted that the fermentation time
of 4.7 hours was somewhat longer than that of Comparative Example
2 described below in which fermentation was carried out at the
conventional optimumtemperature. Atthetimewhen4.7hourselapsed
as the fermentation time, the fermentation temperature reached about
49°C through the progression of the fermentation. Further, the
fermentation temperature was not entirely uniform in the tank, and
an outer portion and an inner {(i.e. central) portion had different
temperatures. It should be noted that the measurement points and
the difference in temperatures in the tank were the same as those
in Example 3.

[0048] The resultant fermented milk was subjected to the same
procedure as that in Example 3 to yield a fermented dairy product
(i.e. drinkable yogurt) as a finished product. With regard to the
resultant fermented dairy product, changes with time in the amount
of increase in acidity in the fermented dairy product were examined
in the same manner as that in Example 3.

[0049] [Comparative Example 2; Case of carrying out
fermentation at the conventional optimum temperature of 43 to 44°C

(real-scale experiment)]

Arawmaterial of fermentedmilk (i.e. yogurtmix) was prepared
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1.5 1.5 1.5 1.5 Exanple 3 Strength of sweetness 0-5 1.0 0.5 0.5 Conparative
Exanple 2 -0.5

by mixing 1.4 tons of skim milk powder with 8.4 tons of tap water.
The rawmaterial of fermentedmilkwas subjectedtoheat sterilization
at 95°C for 10 minutes and then cooled to about 43°C. Next, 0.2
ton of a mixed starter was inoculated therein in the same manner
as that in Example 3. Fermentation was started in a tank at about
43°C. The fermentation stepwas terminatedat the fermentation time
of 4 hours when the acidity reached 1.10% through the generation
of lactic acid. The resultant was then cooled to 10°C or less to
yield fermented milk. At the time when 4 hours elapsed as the
fermentation time, the fermentation temperature reached about 44°C
through the progression of the fermentation. Further, the
fermentation temperature was not entirely uniform in the tank, and
an outer portion and an inner (i.e. central) portion had different
temperatures. It should be noted that the measurement points and
the difference in temperatures in the tank were the same as those
in Example 3.

[0050] The resultant fermented milk was subjected to the same
procedure as that in Example 3 to yield a fermented dairy product
(i.e. drinkable yogurt) as a finished product. With regard to the
resultant fermented dairy product, changes with time in the amount
of increase in acidity in the fermented dairy product were examined
in the same manner as that in Example 3.

[0051] Table 5 (storage temperature: 10°C) and Table 6 (storage
temperature: 5°C) show changes with time in the amount of increase

in acidity in the fermented dairy products of Example 3, Example
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0.5 0.0 -0.5 Exanmpl e 3 Goodness of aftertaste 0.0 0.0 0.5 0.0 Conparative
Exanple 2 0.0 0.0

4, and Comparative Example 2.

[0052] [Table 5]

Change with time in the amount of increase in acidity in
fermented dairy product (real scale; storage temperature: 10°C)

Amount of increase in Number of days elapsed (days)
acidity (%) 0 7 12 18 27 36
Example 3 0 0.08 0.13 0.14 0.16 0.16
Example 4 o 0.03 0.06 0.06 0.08 0.08

Comparative Example 2| 0 0.14 0.21 | 0.26 |(0.28 |0.28

[0053] [Table 6]

Change with time in the amount of increase in acidity in
fermented dairy product (real scale; storage temperature: 5°C)

Amount of increase Number of days elapsed (days)
in acidity (%) 0 7 12 18 | 27 | 36
Example 3 o 0.05 0.07 0.09 0.11 0.11
Example 4 o 0.01 0.03 0.04 0.06 0.06
Comparative Example 2 0 0.07 10.14 j0.17 |0.18 (0.18
{0054] As shown in Tables 5 and 6, an increase in acidity was

suppressed in the storage for 36 days {(i.e. 1 month or more) in
Examples 3 and 4 as compared to the storage for 7 to 12 days in
Comparative Example 2. This indicates that the best-before date
of the fermented milk or fermented dairy product can be extended
by the present invention. Meanwhile, accordingbto the present
invention, sourness derived from the fermented milk or fermented
dairyproduct canbe suppressed through the suppressionof anincrease
in acidity. Hence, the amount of the sweetener or the like to be
added can be reduced. In this case, fermented milk or a fermented

dairy product, which has light sourness while maintaining richness
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0.0 0.5 Exanple 3 Goodness of texture 0.0 0.5 1.0 0.0 Conparative Exanple 2
0.0 -0.5 0.0

and freshness inherent in the fermented milk or fermented dairy
product, can be provided.

[0055] The fermenteddairyproductsofExample 3 andComparative
Example 2 were each subjected to sensory evaluation by twelve
specialized panelists. In this sensory evaluation, degrees of
sourness, sweetness, aftertaste, and texture (i.e smoothness) were
selected as evaluation items, and evaluation scores were expressed
with five grades of "2, 1, 0, -1, and -2." With regard to these
grades, larger numerical values in the evaluation scores mean
"stronger" in sourness and sweetness, andmean "better" inaftertaste
and texture. A smaller numerical value is better for sourness, and
a larger numerical value is better for sweetness, aftertaste, and
texture. Table 7 shows changes with time in average values of the
evaluation scores given by twelve specialized panelists in this
sensory evaluation.

[0056] [Table 7]

Change with time in sensory evaluation in fermented dairy product
(real scale; storage temperature: 10°C)

Sensory umber of days elapsed (days)
evaluation
items 7 18 27 36
Example 3 Strength of | 0.0 -0.5 -0.5 -0.5
Comparative Example 2| Sourness 1.5 1.5 1.5 1.5
Example 3 Strength of | 0-5 1.0 0.5 0.5
Comparative Example 2| SWeetness | g5 | 0.5 0.0 -0.5
Example 3 Goodness of | 0.0 0.0 0.5 0.0
Comparative Example 2| aftertaste 0.0 0.0 0.0 0.5
Example 3 Goodness of 0.0 0.5 1.0 0.0
Comparative Example 2 texture 0.0 -0.5 0.0 0.0
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0.0 sourness, stronger sweetness, equivalent aftertaste, and better
texture as conpared to Conparative Exanple 2. This indicates that according
to the present invention, it is possible to enhance sweetness while
suppressing sourness of fernentedm |l k or a fernmented dairy product, and to
inprove the texture while nmaintaining the aftertaste unchanged. Fromthis
sensory evaluation, it was confirmed that according to the present
invention it was possible to provide fernmented mlIk or a fernmented dairy
pr oduct, has | é sour ne F#@ t.aini qi 63 and freshness
i nherent i n e fer n'é%? Qv 3 ? A H‘Pngagdeﬁ ?V%&‘é HE CKDGr ed
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to th | bed ab t I . b .t
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er production. The result obtained in the sensory evaluation
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s 5

was similar to the result in Examples described above.

Industrial Applicability

[0058] According to the present invention, changes in acidity
and pH during refrigerated storage can be suppressed while
maintaining a commercial value as a fermented milk-containing dairy
product without adding any new step such as heating or use of an
additive after a fermentation step. Thus, even when a fermented
milk as an intermediate product during production (e.g. fermented
milk as a raw material for drinkable yogurt), or a finished product
such as fermented milk (e.g. set type yogurt) or a fermented dairy

product (e.g. drinkable yogurt) is stored for a long period of time,
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3. The method for producing fernmented m |k according to claim1l or 2,
wherein a retention tinme of the fernmentation tenperature is 2 to 24 hours.
4. The method for producing fernmented mlk according to anyone of clains 1
to 3, wherein the rod-shaped lactic acid bacteria are Lactobacillus

bul gari cus and the coccus-shaped | actic acid bacteria are Streptococcus
thernmophilus. 5. A dairy product, conprising the fernented m | k produced
by the nethod for producing fernented m |k according to any one of clains 1

EENR IR LS PN S
| 2cti e, 2cig bacter L, Bvanages a0t ca gl LR YAt T, The Bl b oduc
D o 0 OBy Y DS SR 28y OheBEFPIRAAS, L 021
0h25% o hEReerEBPpUELe BECPTILD0 L S0tr e SLeslBlap, > Lo 7
daye 11O ST e, of PRl L0 16, G840, QOWEc 1S, AR ©

decrease Ih
the taste and quality of fermentedmilk or a fermented dairy product,

can be reduced.
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CLAIMS
1. A method for producing fermented milk, comprising a
fermentation step of adding rod-shaped lactic acid bacteria and
coccus-shaped lactic acid bacteria to a raw material of fermented
milk and carrying out fermentation at a fermentation temperature

of from 44 to 55°C to yield fermented milk.

2. The method for producing fermented milk according to claim

1, wherein the fermentation temperature is 44 to 49°C.

3. The method for producing fermented milk according to claim
1 or 2, wherein a retention time of the fermentation temperature

is 2 to 24 hours.

4, The method for producing fermented milk according to any one
of claims 1 to 3, wherein the rod-shaped lactic acid bacteria are
Lactobacillus bulgaricus and the coccus-shaped lactic acidbacteria

are Streptococcus thermophilus.

5. A dairy product, comprising the fermented milk produced by
the method for producing fermented milk according to any one of

claims 1 to 3.

6. The dairy product according to claim 5, wherein the dairy

product is one selected from a drinkable yogurt, a soft stirred
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type yogurt, a lactic acid bacteria beverage, and a set type yogurt.

7. The dairy product according to claim 5 or 6, wherein when the
dairy product is stored at a temperature of 10°C for 25 days from
the completion of preparing the dairy product, the amount of increase

in acidity (%) of the dairy product is 0.25% or less.

8. The dairy product according to any one of claims 5 to 7, wherein
when the dairy product is stored at a temperature of 10°C for 25
days from the completion of preparing the dairy product, the amount

of decrease in pH of the dairy product is 0.28 or less.
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