- 1 DESCRIPTION Method for Culturing Lactic Acid Bacterium and Method for Producing
Fermented Milk 5Technical Field [0001] The present invention relates to a method for culturing
bacteriocin-producing lactic acid bacterium and a method for producing fermented milk containing the
bacteriocin producing lactic acid bacterium. 10 Background Art [0002] Fermented milk such as yogurt
is produced by adding a starter to raw material milk (yogurt mix) into which raw milk, skimmed milk
powder, whey protein, or the like are mixed and fermenting the yogurt mix. As the starter, used is lactic
acid bacterium such as Lactopagitiugppigaricus, Streptococcus thermophilus, or the like. 15[0003]
After the production, the yogurt mix is cooled to a temperature of 0 to 10 degrees and shipped in cold
storage. Since the lagtietasitl hactexumissaliveit theciogsrcipraald sietagecthd yagumtisdgrasgually
fermented in the course of distribution and during the period of storage at home or the like and the
acidity thereoféncreases/is a result, the flavor of the yogurt is changed even within the freshness
date. 20[0004] It is well known that some kinds of lactic acid bacterium produces an antibacterial
protein or peptide called a bacteriocin, As shown in the following Patent Documents Ito 3, it is possible
to improve the preservative quality of foods by using the bacteriocin-producing lactic acid bacterium.
[0005] In%the irRidREReH GEHatent Document 1, bacterioein-producing Lactococcus laetis 25is used as a

starter for yogurt. Lactococcus lactis produces a bacteriocin as the yogurt 2 o i
%OOUH Ihe present mvention relates to a method for culturing bacteriocin-producing

lactic acid bacterium and a method for producing fermented milk contaning the

bacteriocin-producing lactic acid bacterium.

16 Background Art
[0002] Fermented milk such as yogurt is produced by adding a starter to raw material
milk (yogurt mix) into which raw milk, skimmed milk powder, whey protein, or the like
are mixed and fermenting the yogurt mix. As the starter, used is lactic acid bacterium
such as Lactobacillus bulgaricus, Sfreptococcus thermophilus, or the like.

15 [0003] After the production, the yogurt mix is cooled fo a temperature of 0 to 10 degrees
and shipped in cold storage. Since the lactic acid bacterium is alive in the yogurt in cold
storage, the yogurt is gradually fermented in the course of distribution and during the
period of storage at home or the like and the acidity thereof increases. As a result, the
flavor of the vogurt is changed even within the freshness date.

20 [0004] 1t is well known that some kinds of lactic acid bacterium produces an
antibacterial protein or peptide called a bacteriocin,  As shown in the following Patent
Documents 1 to 3, it is possible to improve the preservative quality of foods by using the
bacteriocin-producing lactic acid bacterium.

[0005] In the invention of Patent Document 1, bacteriocin-producing Lactococcus lactis

25 s used as a starter for yogurt. Lactococeus lactis produces a bacteriocin as the yogurt



- mix is fermented. Since the bacteriocin produced by Lactococcus lactis suppresses an increase in the
acidity of yogurt, it is possible to improve the preservative quality of yogurt. [0006] In the invention of
Patent Document 2, Bifidobacterium and Lactococcus lactis 5are cocultured by using a liquid culture
medium of which the main ingredients are milk and milk constituents. By adding the culture solution
after the coculture to foods (bread, Udon noodles (Japanese noodles), or the like) as a food
preservative, it is possible to improve the preservative quality of the foods and give good flavor to the

foods. [0007],Ratent:DecHmENt 3ishoys %at@e!ﬁ&é{ﬁ%\dﬁ&ﬁ%ﬂk@@%@é@@&@ﬁﬁﬁw@r@s@es an
n

Lactococeus lactis with a whey medium to which yeast extract or the like is added and removing the
Lactococcus |aetisdeon the whayymgdiwanalier theeuibiee (BYsiogdhis iavesivaptevipglagest, itis
possible to get rid of the fishiness of the fish (the fishy odor) and give good flavor (taste) to foods.
[0008] [Patentdacument 1] Japanese Patent Application Laid Open Gazette No. 154-211360

[Patent Document 2] Japanese Patent Application Laid Open Gazette No. 8-187071 [Patent
Document 3] Jifahese RateneApplicdtidrdoail @penGazatiédoda2004:283100:20[00095 Astis
discussed above, the invention of Patent Document 1 uses the bacteriocin-producing Lactococcus
lactis as & statercEsig feasongitididifcan tersuppless ah debade maheiasiaibeetie yodurt for
which Lactococcus lactis is not used as a starter. ~ [0010] For the purpose of suppressing an
increase in thePd iy oraiEsBurt B ihddincicrse Braradibivnor iah e Gamy tHe reiedobstsfage, the

food preservatjve used.in : . L i
P on noodles (Japanese noodles), or the like) as a food preservative, it is possible 1o

improve the preservative quality of the foods and give good flavor to the foods.
{0007] Patent Document 3 shows a flavor improving agent obtained by culturing
10 Lactococcus lactis with a whey medium to which yeast extract or the like is added and
removing the Lactococcus lactis from the whey medium after the culture. By using this
flavor improving agent, it is possible to get rid of the fishiness of the fish (the fishy odor)
and give good flavor (taste) to foods.
[0008] {Patent Document 1] Japanese Patent Application Laid Open Gazette No.
15 4-211360
[Patent Document 2] Japanese Patent Application Laid Open Gazette No.
8-187071
[Patent Document 3] Japanese Patent Application Laid Open Gazette No.
2004-283109
20 [0009] As discussed above, the invention of Patent Document 1 uses the
bacteriocin-producing Lactococcus lactis as a starter.  For this reason, it is difficult to
suppress an increase in the acidity of the yogurt for which Lactococcus lactis is not used
as a starter,
[0010] For the purpose of suppressing an increase in the acidity of the yogurt in the

25  course of distribution and during the period of storage, the food preservative used in



3 Patent Document 2 or the flavor improving agent used in Patent Document 3 may be added the
yogurt mix as an additive. In a case where the additive is added to the yogurt mix at a certain rate,
however, there is a possibility that the yeast extract which is a material of the additive may damage the
original flavor of the yogurt. Therefore, in the 5 case where the culture of the bacteriocin-producing
lactic acid bacterium is added to the yogurt mix, it is desirable that the amount of culture to be added
should be made as small as possible. Disclosure of Invention 10[00111 The present invention is
intended for meatherbianeutturing {Retit-asidiRgeteiimdAeearginddorhenpresentinventiany the
method for culturing lactic acid bacterium comprises a culture solution preparation step of preparing a
culture solutiekddeniainioguwhei degradedifyea protealyticvenrzyhe addl i eultuiesiep ofkinogutating
bacteriocin-producing lactic acid bacterium into the culture solution and culturing the 15lactic acid
bacterium whitexnvaintainiag theec uliure solutiereino eufatedbwitly thetlabticyacit ecteriwhiat pH=0f not
lower than 5 and not higher than 6. [0012] By the method for culturing lactic acid bacterium according
to the presentinieition tieisdsdssireato Giaite Absuttigesbfigion hatgy aatibactehekciotvity Which is
about several tens times as high as the culture solution obtained by the prior-art culturing 20method. In
other words, BYSthe hastisa i agieiiig Rraierias paedaninmg @fsfweaﬁr@s%%qﬁv&hfromdﬁﬁ%tﬁéégible to
produce a bacteriocin with_high efficiency. [0013] The present invention is also intended for a method
for producing ¥AHEHEY A" O REREH HVBHRhDHHE e e P praatc o idtthented

milk

as possible.

Disclosure of Invention
10 [0011] The present invention is intended for a method for culturing tactic acid bacterium.
According fo the present invention, the method for culturing lactic acid bacterium
comprises a culture solution preparation step of preparing a culture solution containing
whey degraded by a proteolytic enzyme and a culture step of inoculating
bacteriocin-producing lactic acid bacterium into the culture solution and culturing the
15 lactic acid bacterium while maintaining the culture solution inoculated with the Jactic acid
bacterium at pH of not lower than 5 and not higher than 6.
[0012] By the method for culturing lactic acid bacterium according to the present
invention, it is possible to obtain a culture solution having antibacterial activity which is
about several tens times as high as the culture solution obtained by the prior-art culturing
20 method. In other words, by the method for culturing lactic acid bacterium of the present
invention, it is possible to produce a bacteriocin with high efficiency.
[0013] The present invention is also intended for a method for producing fermented
milk. According to the present invention, the method for producing fermented milk
comprises a raw material milk producing step of producing a yogurt mix, a concentrated

25  cell suspension producing step of culturing a bacteriocin producer which is



- comprises a raw material milk producing step of producing a yogurt mix, a concentrated 25cell
suspension producing step of culturing a bacteriocin producer which is 4 bacteriocin-producing lactic
acid bacterium to thereby produce a concentrated cell suspension containing the bacteriocin producer
in a concentrated form, an addition step of adding not less than 0.01% and not more than 0.1% by
weight of the concentrated cell suspension, based on4he total weight of the yogurt mix, to the yogurt
mix, and a 5 fermentation step of fermenting the yogurt mix to which the concentrated cell suspension

is added, andyifptheomrgthed Ritbe Rrgsentinventienuihesonceptiateebaalsuspensionaeadueing step
includes a culture solution preparation step of preparing a culture solution containing whey degraded
by a proteolytigspagyimnesexctine Btepaofdinecul atingitbeihacterioain pradiseer, niadhaionltiuse Edlution
and culturing the bacteriocin producer while 10maintaining the culture solution inoculated with the
bacteriocin pratiticemat pksl Gfndl.[bWwenthiandd sindenbtinighiés thanyg; dnda bepanation stepboof!
separating the concentrated cell suspension from the culture solution inoculated with the bacteriocin
producer. [003«rBYsthe. rhettddforlprodidingsfiehhehtds: mitlkeatcordingatditheypmsentinvendon, the
amount of concentrated cell suspension to be added to the yogurt mix as an additive 15can be
reduced.Jt is feerertrEpodsibie ferpraviant Hie ireeedsaiinttha AcRIBCoryE§MaTHHOU HRRTAGIR the
original flavor,of the yogurt, [0015] Therefore, it is an object of the present invention to provide a
method for cuftuiglacht ZeithbaerrRinEy R LR SH BadtdritM CATHRSHGE: 3 BERBCIn

with high efficienc and, . ethod for RS Rmeier il RS AR RgTESR L 200G 2010 o

containing whey degraded by a proteolytic enzyme, a culture step of inoculating the

bacteriocin producer into the culture solution and culturing the bacteriocin producer while
10 maintaining the culture solution incculated with the bacteriocin producer at pH of not

lower than 5 and not higher than 6, and a separation step of separating the concentrated

cell suspension from the culture solution inoculated with the bacteriocin producer.

[0014] By the method for producing fermented milk according to the present invention,

the amount of concentrated cell suspension to be added to the yogurt mix as an additive
I5  can be reduced. It is therefore possible to prevent an increase in the acidity of vogurt

without damaging the original flavor of the yogurt.

[0015] Therefore, it is an object of the present invention to provide a method for

culturing lactic acid bacterium by which lactic acid bacterium can produce a bacteriocin

with high efficiency and a method for producing fermented milk by which an increase in
20 the acidity of fermented milk can be suppressed.

[0016] These and other objects, features, aspects and advantages of the present

invention will become more apparent from the following detailed description of the

present invention when taken in conjunction with the accompanying drawings.

25  Brief Description of Drawings



- [0016] These and other objects, features, aspects and advantages of the present invention will
become more apparent from the following detailed description of the present invention when taken in
conjunction with the accompanying drawings. 5 [00 17] [Fig. ] is a view showing the composition of a
whey degradation medium used in Example 1; [Fig. 2] is a view showing a result of the culture of
Lactobacillus gasseri in Example 1; 5[Fig. 3] is a view3showing the composition of a whey degradation
medium used in Example 2; [Fig. 4] is a view showing a result of the culture of Lactobacillus

gassed in Exapoptg 21Fig. 1] k19 /adis AakaphHbuingHsi 6ol esRonEeNcedelatiam hetweenthel
acceleration of 10gravity during centrifugal separation and the antibacterial activity of a concentrated
cell suspensionExamplkeid; 6] is a view showing the respective compositions of yogurt mixes used in
Example 4; [Fig. 7] is a graph showing a change in the acidity over time in a case where 15yogurts in
accordance with Exaripie 4 jare presengohatia tempetatureiof Sudegeees; [FgptBFitwa gaptrshowing a
change in the acidity over time in a case where
Example 1;
5 [Fig. 3] is a view showing the composition of a whey degradation medium used
in Example 2;
[Fig. 4] is a view showing a result of the culture of Lactobacillus gasseri in
Example 2;
[Iig. 5] is a graph showing a correspondence relation between the acceleration of
10 gravity during centrifugal separation and the antibacterial activity of a concentrated cell
suspension;
[Fig. 6] is a view showing the respective compositions of yogurt mixes used in
Example 4,
[Fig. 7] is a graph showing a change in the acidity over time in a case where
15 yogurts in accordance with Example 4 are preserved at a temperature of 5 degrees;
[Fig. 8] is a graph showing a change in the acidity over time in a case where
yogurts in accordance with Example 4 are preserved at a temperature of 10 degrees;
{Fig. 9] is a view showing the respective compositions of yogurt mixes used in
Exampie 5; and

20 [Fig. 10} is a graph showing a change in the acidity over time in a case where

yogurts in accordance with Example 5 are preserved at a temperature of 5 degrees.

Best Mode for Carrying Out the Invention
[0018] Hereinafter, the preferred embodiment of the present invention will be discussed.

25 In a method for culturing lactic acid bacterium in accordance with the preferred



* yogurts in accordance with Example 4 are preserved at a temperature of 10 degrees; [Fig. 9] is a view
showing the respective compositions of yogurt mixes used in Example 5; and 20[Fig. 10] is a graph
showing a change in the acidity over time in a case where yogurts in accordance with Example 5 are
preserved at a temperature of 5 degrees. Best Mode for Carrying Out the invention  [0018]
Hereinafter, the preferred embodiment of the present mivention will be discussed. 25In a method for
culturing lactic acid bacterium in accordance with the preferred 6 embodiment, lactic acid bacterium is

cultured whilea,auicine sRIHIQRISHRERGATAE I A ST MmedimhsQdnaldng:Rid ol thaicutire

medium can be maintained within a certain range (not lower than 5 and not higher than 6). It is thereby

possible to ohfain@-eulbia.ef theractie acidbacteiinavimaennhishanibacteriaaeivibyRRY viable
cell count. 5[0019] In a method for culturing lactic acid bacterium in accordance with this preferred

embodiment, thextagiia deikbeciedumdtade cbiunédhishactefiodio-rogucitig dactishagidbadigrium
(hereinafter, referred to as "a bacteriocin producer"). The lactic acid bacterium which belongs to
Lactobacillus s{itie s iactobasilusuyassethgverlabtit acidHsattariimtivhichab elahiysctdl lcastococcus
such as Lactococcus lactis, and the like can be 10 cultured by using the method for culturing tactic
acid bacteriurtPi abcdrdansehadtihotis prefarrediembodimdati Spaciicalidathe Yadhichatiortfaorstium
includes, for example, Lactobacillus gasseri 0LL2959 (NITE BP-224, NITE Patent Microorganisms
Depositary (NPAIBYIMeabtdobls Reldacisepiaecisorstnngd FERVIBAMDoEECIRgktasora Patent
Organism Depositary (IPOD)), Lactococcus lactis subsp. cremoris 0LS3312 15 (FERM BP-10967,
International gﬁ?@?ﬁf‘@?géﬁﬁ%ﬁ@ﬁoéﬁ%ﬁP@D?ﬁ afid TR FRECTOORB Hdieih, spdéifilisciédon wil

be made on the method for cultyring lactjc acid bacterium in accordance with this preferred .

embodiment. Eifst X BrStas #@%ﬁ%r@eﬁ?ﬁ&ﬂ%&i lﬁr&’éﬁs@%%‘&&%%‘:ﬁf%ngﬁwgo& ?/jﬁ%g}‘"‘s%%@ion
containing whey,. to. ther degrade whey protein in the agyeous whey solution. Before adding the
proteolytic Zgb eg}rélj%;ﬂrlﬁlgf W *;ég‘} §rgg?é“i%sgﬂc‘?ﬁ¥8%’%°%ﬂ%§%§o gi%‘&fg%cge(’rcl r%%ckﬁﬁﬁ%égﬁgycﬂ}g%%in

Isolate (WPI)’cg[tmgd“B? H%?}Ygt%ﬁea&@ﬁ%(ﬁof@%@ﬂﬂ%ﬁa%wﬁ ng&@rium in accordance with this
preferred embodiment. Specifically, the lactic acid bacterium includes, for example,
Lactobacillus gasseri OLL2959 (NITE BP-224, NITE Patent Microorganisms Depositary
(NPMD)), Lactococeus lactis subsp. lactis OLS3311 (FERM BP-10966, International
Patent Organism Depositary (IPOD)), Lactococcus lactis subsp. cremoris OLS3312

15 (FERM BP-10967, International Patent Organism Depositary (IPOD)), and the like.
[0020] Herein, specific discussioﬁ will be made on the method for culturing lactic acid
bacterium in accordance with this preferred embodiment. First, a proteolytic enzyme
such as a protease is added to an aqueous whey solution containing whey, to thereby
degrade whey protein in the aqueous whey solution. Before adding the proteolytic

20 enzyme, whey protein such as a Whey Profein Concentrate (WPC), a Whey Protein
Isolate (WPI), or the like may be added to the aqueous whey solution.

[0021] Next, yeast extract such as brewer's yeast exiract is added to the aqueous whey
solution, to thereby prepare a whey degradation medium to be used for the culture of the
bacteriocin producer.  To the whey degradation medium, meat extract, fish extract, or the

25 like besides the whey protein may be added as a nitrogen source. Further, to the whey



- [0021] Next, yeast extract such as brewer's yeast extract is added to the aqueous whey solution, to
thereby prepare a whey degradation medium to be used for the culture of the bacteriocin producer. To
. the whey degradation medium, meat extract, fish extract, or the 25like besides the whey protein may
be added as a nitrogen source. Further, to the whey 7 degradation medium, an inorganic nutrient
such as ferrous sulfate, magnesium sulfate, or the likey and an emulsifier such as deca glycerol
monooleate, sorbitan monooleate, or the like may be added. Sodium ascorbate or the like may be also

added to the whey Aegradatiamngdivm A0k Ehe PartetiosinpEadusR! i%z%%ﬁ%@&?%h%%}%@ whey

degradation medium, to thereby culture the bacteriocin producer. Preferably, the bacteriocin producer

is cultured untildhixHiaf theewbayrdegradationfaedivsrdlasemesart Righbrithasb dpsdhenithe
bacteriocin producer continues to be cultured while the pH of the whey degradation medium in which

the baeteriocililpradacdrcisaddiitired islcontraliechtosberinte réihgennfyn bt 14l dowedsdarn Slandvhiet higher
than 6. More preferably, the bacteriocin producer is cultured until the pH of the whey degradation
medium becotsesadatidrighedithan 5 8 and then the bacteriocin producer continues to be cultured while
the pH of the whey degradation medium is controlled to be in a range of not lower than 5.2 and not
higher than 58084l mdve prefsrably medisgeterioviauhdudeiochatinbes ts padaiiauretogiite thie pH of
the 15 whey degradation medium is controlled to be in a range of not lower than 5.5 and not higher
than 5.8. The%ﬁ%ﬁfn@ﬁ&l&éﬁ%ﬁé%fwa@oﬁ%daﬁ%kaﬁﬁé%lamdhq&%ﬁf@rm@ym@@vaﬁraﬁcwM@%ﬁum. As

the alkaline solution, an aqueous potassium carbonate solution, an aqueous sodium hydrogen
carbonate ol B i@%x@% aef BER 3T KAEPCORERHG e DHERST Jeit drddhcathe

concentrated ggll[ Sus lensljgcrl\ugorcgontninig tth b%c riocin g%q%i er i&c?cﬁptr ted f rm%i%ﬁe arated
from the whey degradation medium (itive 2ofitshy T hieh the bakie o ciitprodic 8P aditard. The
concentrated %'&%k%l? Qﬁ{? _ nbbqt%e rated by centrifugal separation gr.membrane separation. In
the case of us%hg lce'ntr%‘uga&ep%rgﬁoﬁl,gf?]}%nge (gér(érbise %H%%fﬁ‘i ic%r?élerr?tlgg%etg gé’lf%&s%relﬁ%i%%n&{]ould

be sepajgted pl.accgleration qborauiy afnal. lOWrg%&Q%}ﬁgg,q}(gﬁacteriocin producer is cultured

until the pH of the whey degradation medium becomes not higher than 5.8 and then the
bacteriocin producer continues to be cultured while the pH of the whey degradation
medium is controlled to be in a range of not lower than 5.2 and not higher than 5.8.  Still
more preferably, the bacteriocin producer continues to be cultured while the pH of the
15 whey degradation medium is controlled to be in a range of not lower than 5.5 and not
higher than 5.8. The pH can be controlled by adding an alkaline solution to the whey
degradation medium.  As the alkaline solution, an aqueous potassium carbonate solution,
an aqueous sodium hydrogen carbonate solution, or the like may be used.
[0023]  After culturing the bacteriocin producer, a concentrated cell suspension
20 containing the bacteriocin producer in concentrated form is separated from the whey
degradation medium (culture solution) in which the bacteriocin producer is cultured.
The concentrated cell suspension can be separated by centrifugal separation or membrane
separation. In the case of using centrifugal separation, it is preferable that the
concentrated cell suspension should be separated at acceleration of gravity of not lower

25 than 6000 (G).



8 [0024] The concentrated cell suspension of the bacteriocin producer which is thus obtained has high
antibacterial activity which is several tens times or more as high as that of the concentrated cell

_ suspension of the baeterioein producer which is cultured without controlling the pH of the whey
degradation medium during the culture. In other words, 5 by culturing the bacteriocin producer while

. maintaining the whey degradation medium at pH ranggng from 5 to 6, it is possible to obtain the
concentrated cell suspension having high antibacterial activity with high efficiency while controlling the

antibacterial agiily of the conespiaied selbaysnension: [IR2Bhinasase WhsrRheranaentated ce |

suspension in accordance with this 10 preferred embodiment is added to foods as a food preservative,

the amount ot,geneantiaiedealhsuspensionteibedddr ktodfaodstin aeeridanee with thenprefgsired

embodiment can be made smaller than the amount of food preservatives which is conventionally
needed. The eoneeotiaiadaeall suspensionioh thisipretertrethembodiment,wbich isuanded totfoads as a
food preservative, can improve the preservative quality of 15foods while suppressing any change in
the original flavetroflthe foogsl [00R6Wiextigpedificdisculsiondwilbpaemadiéuon the:méthoddats,
producing fermented milk (yogurt) in accordance with this preferred embodiment. First, a yogurt mix
which is faw aterarngikls prepraresdn Phalyeyurhhpaezntoenpre faredby dferedaimpeedixingt
skimmed milk powder, whey protein, water, and the like into raw milk. Further, 20sugar, fruit flesh, fruit
juice, or the liRE Fiagise dtded t thelybgpresihle [00PIARMEE KoRfSHBRIXhePHdHISnsiEBtRE e yogurt
mix in the same manner as.conventionally done, the yogurt mix is ingculated with a starter, the
bacteriocin prodcB CBEARES Byl 0BV B seicderrinathte tor Eoftinsrgq i adiiishettrithh, and
the concentratc%(%l1 cell sus’ﬁ)eqs(iion l?ergaqf Preferably, the amount of concentrated cell 25suspension of
the bacteriociil' prodiicer't6 be inseataed i ot less than 0.01 weight % 9 (WT%) and not more than

0.1 WT%, ba the total weight of the yoqurt mix. More preferably, the amount of concentrated
cell suspensiiﬁﬁbs j]he %a%tecﬁ%eciﬁ%%erf)edltﬁl%%r)ét% %ni{:r}]%%gla%% iguﬁg%?giseéitﬁgnd&(?i % and r%o%smore

than 0.0R WT 6. 00F] Thelaclisacid Baginum 18 upediasdhie SIAUgk iRy e e sams lagtic acid

5 bacterium as the bacteriocin producer or different one. Further, thé concentrated suspension

may be addeddpdhfryrRauteMixRpinis hePiCagses fer Aosmegsnizng anddiRineating g yogurt
| embodiment can be made smaller than the amount of food preservatives which is
conventionally needed. The concentrated cell suspension of this preferred embodiment,
which is added to foods as a food preservative, can improve the preservative quality of
15 foods while suppressing any change in the original flavor of the foods.
[0026] Next, specific discussion will be made on the method for producing fermented
milk (yogurt) in accordance with this preferred embodiment.  First, a yogurt mix which
is raw material milk is prepared. The yogurt mix can be prepared by, for example,
mixing skimmed milk powder, whey protein, water, and the like into raw milk. Further,
20 sugar, fruit flesh, fruit juice, or the like may be added to the yogurt mix.
|0027] After homogenizing and disinfecting the yogurt mix in the same manner as
conventionally done, the yogurt mix is inoculated with a starter, the bacteriocin producer
obtained by the above-discussed method for culturing lactic acid bacterium, and the

concentrated cell suspension thereof. Preferably, the amount of concentrated cell

25 suspension of the bacteriocin producer to be inoculated is not less than 0.01 weight %



- [0029] The yogurt mix inoculated with the bacteriocin producer and the concentrated cell suspension
thereof is fermented, to thereby produce yogurt. The fermentation 10 conditions thereof may be the
_ same as conventional conditions. In the yogurt produced by the method discussed in this preferred
embodiment, an increase in the acidity from immediately after the production can be suppressed as
compared with the yogurt to which no concentrated cell suspension is added. The reason therefor is
that the high-concentration bacteriocin contained in the concentrated cell suspension suppresses 15

the activity oftherbciabagilis hulaarioysiTHenRBNTy THUR iR 6 agiroduGRehRY. e method

discussed in this preferred embodiment, the good flavor that the yogurt has immediately after the

production cagrdre:apaintainashever dhedreshnass datestipeaai(fos aheuidwavasksnmere steadily as
compared with in conventional ones. [0030] In the method for producing fermented milk of this

preferred embaciment it in2Rpassibledd weicathecamotintinhabosaytraied cell suspension to be
used as a food preservative to about one tenth of the amount of food preservative which is
conventionall{i38d. Therefure aitiis possibie to freveed thetbrigingkflavor bé tihe yogartfeomaoging
damaged by addition of the concentrated cell suspension. 10 [0031] Hereinafter, with reference to
figures, discubsitarivill be HoeloatEkarplasbiotienmdifotfor eudturing testidhacid brmsterigeh ¢all
accordance with the present invention. <Example 1> 5[0032] Fig. 1 is a view showing the composition
of a whey derRBSBIATTBEILRG adderifeERampIETL ME¥shefRecvie pResTdaliv  preeRERiE Heéndsed in
Example 1 is prepared. Specifically, an aqueous whey solution is prepared by mixing 8.70% by weight
of whey powd&r tHISHGERTPEESY R1iji Dairies Corporation), 1.50% by weight of Whey Protein

Concentrate 0,-manufactured by New Zealand Milk Products Co., Ltd.), and 10 88.80% py
woignt of et Vo Bt i Y Bk WP LA KA PRBGHER SHHCIRe SRES LHEREE, n the
aqueous whey solution is degraded hy adding, 0,10% | eight of the proteolytic.enzyme (Protease A
amano G e o 3 B N R A o

0.20% by, weightt afibrewiRrs yaast sxiactimanyiaciued byAsalita Rrews ﬁir?eggzig%‘ltu)g oY

weight of fish extract (manufactured by Martha Nichiro Foods, Inc.), 0.10% by w sodium

ascorbate, 0.@%Byweight AiderieusSuiaie trer@YxandithOr elyeight af an emulsifighizun
Soft Q-175 (Deca Glycerol Monooleate) manufactured by Taiyo Kagaku Co., Ltd.) are added to the

aqueous whejnsaldigalinaibichdpeoshelopiake i isgearadadistodhgrely pranareiawiewhich
degradation
no concenfrated cell suspension is added. The reason therefor is that the
high-concentration bacteriocin contained in the concentrated cell suspension suppresses
15 the activity of the Lactobacillus bulgaricus in the yogurt. Thus, in the yogurt produced
by the method discussed in this preferred embodiment, the good flavor that the yogurt has
immediately after the production can be maintained over the freshness date thereof (for
about two weeks) more steadily as compared with in conventional ones.
[0030] In the method for producing fermented milk of this preferred embodiment, it is
20 possible to reduce the amount of concentrated cell suspension to be used as a food
preservative to about one tenth of the amount of food preservative which is

convertionally used. Therefore, it is possible to prevent the original flavor of the yogurt

from being damaged by addition of the concentrated cell suspension.

25  Examples



20 medium. [0034] Next, Lactobacillus gasscri OLL2959 (NITE BP-224, N1TE Patent Microorganisms
Depositary (NPMD)) is inoculated into the whey degradation medium so that the viable cell count will
be 2 to 4 x 107 efu/ml. After the Lactobacillus gasseri OLL2959 is cultured until the pH of the whey
degradation medium becomes 5.5, the 25Lactobacillus gasseri OLL2959 is neutrally cultured.
Specifically, the Lactobacillus 11 gasseri OLL2959 isigultured (neutral culture) for 22 hours at a
temperature of 34 degrees while an aqueous potassium carbonate solution (40 WT%) is added to the

whey degradagiom medisem ZeiN0-SHIede 204036 thewpkd ol e whay.Aagsadaiien snadivmynll e

always not lower than 5.5. The neutral culture is performed under the anaerobic 5condition where

carbon dioxidgésniciwn forthe @Avisanrient; Abestrrunadtiberttite e ruembeiat viablgieglls of the
Lactobacillus gasseri OLL2959 in the whey degradation medium (culture solution) is measured by pour

plate culture using a BCP medium. The viable cell count of the Lactobacillus gasseri OLL2959 is 1.81 x
10t0 cfu/ml. [0035] By centrifuging the whey degradation medium (culture solution) after the neutral 10
culture (at accelerationtofagraleitl>of 6000 0), obtained is a concentrated cell suspension of
Lactobacillus gasseri 0L1,2959 in accordance with Example 1. The antibacterial activity of the
concentrated 6818 3Lispendion o Exashphngidmessnpstiby aSiny secHembthon meddisanssédiater.
The measurement result is that the antibacterial activity of the concentrated cell suspension of
Example 1 is 73800l (AfBitralrurhgpesararissrakdeme bpasstmrikrasiity! of tRepared.
concentrated gell suspension of Example 1 is about 4000 AU per 1 x 109 cfu. 100361 Further, the
Lactobacillus %%%%5 FLIOSBUYEHE U, CURITB IS} TR tHE WHEP e Adation Fetlidin Bt Example

L with the condiien of e RE LN e SRS USRI PSbA Shanast: TPRigs i e

Concentrate (WPC80, manufactured by New Zealand Milk Products Co., Ltd.), and

10 88.80% by weight of water, based on the total weight of the whey degradation medium.
Then, whey protein in the aqueous whey solution is degraded by adding 0.10% by weight
of the proteolytic enzyme (Protease A "Amano" G, manufactured by Amano Enzyme Inc.)
to the aqueous whey solution.
[0033] After that, 0.20% by weight of brewer's yeast extract (manufactured by Asahi

15 Breweries, Ltd.), 0.50% by weight of fish extract (manufactured by Maruha Nichiro
Foods, Inc.}, 0.10% by weight of sodium ascorbate, 0.05% by weight of ferrous sulfate
(FeSOy), and 0.05% by weight of an emulsifier (Sun Soft Q-175 (Deca Glycerol
Monooleate) manufactured by Taivo Kagaku Co., Lid.) are added to the aqueous whey
solution in which the whey protein is degraded, to thereby prepare the whey degradation

20 medium.
[0034] Next, Lactobacillus gasseri OLL2939 (NITE BP-224, NITE Patent
Microorganisms Depositary (NPMD)) is inoculated into the whey degradation medium so
that the viable cell count will be 2 to 4 x 107 cfu/ml. After the Lactobacillus gasseri

OLL2959 is cultured until the pH of the whey degradation medium becomes 5.5, the

25 Lactobacillus gasseri OLL2959 is neutrally cultured. Specifically, the Lactobacillus



20 concentrated cell suspension obtained by the neutral culture under the condition that the pH ranges
from 5.2 to 5.8 has the same value as that of the antibacterial activity of the concentrated cell
suspension of Example 1. The antibacterial activity of the concentrated cell suspension obtained by
the neutral culture under the condition that the pH ranges from 5 to 6 has a value slightly lower than
that of the antibacterial activity of 25the concentratedijgell suspension of Example 1. 12 [0037] In order
to check the effect of the neutral culture, the whey degradation medium inoculated with the
Lactobacillus gassehPEbg95%inthe sameracadire peimExpmple: Lisdefistillfer#3 haups.at a
temperature of 37 degrees to statically culture the Lactobacillus gass ri 0LL2959 (Comparative
Example 1). Byhaientifuginentire statigaliv Sceritingd whey degragationmegdivmdeulivrargotution) (at
acceleration of gravity of 6000 G), obtained is a concentrated cell suspension in accordance with
Comparative &@mipted of0038), | hdhe wheyddegradationpnediufe: (elikyuré-geddtion) afterithesiftic
culture, the viable bacterial count of the Lactobacillus gasseri OLL2959 is 2.63 x 109 cfu/ml. The 10
antibacterial detivltyapt thet domeenirated. tell $bspensionoflCQompapeativentEdample llis lowerotliian 100
AU per 1 ml of the concentrated cell suspension. The antibacterial activity of the concentrated cell
suspension of @Yiiparatve: Erermpleiaxisiondlananabsucaoaupet-1 X\ 09 e fo0B8dcrlgIe. shows
the respective measurement results on the viable cell count of the 15 cultured Lactobacillus gasseri
0LL2959 and ietatisacteriabictisity of thielcsiliiibite deema (8peh e Exahime aeargtion
Comparative Example 1. As discussed above, the antibacterial activity of the concentrated cell

suspension o EESHHAIEU T 2 BBG D gEracss 18! S ROHIRE SHHbicrsHE adtviy e corldéntrated

cell suspension g%g:gmg)grattglft}%xg%%%ﬁ%égbll%vzg%g éﬁﬁ%@#{vﬂ‘o le &eis Q1;@<G%uohgxﬂzfu. In other words,

the antibacterial "20 &Ctivi y per via e econ rated cell spension (Example 1)

obtained by UERRYH sLiIR3 ARoN: 1A% MR SR LR ARG Anbaiarinl AoIY pergple ce!

count of the conce nsion (CoO arative examp tained by t atic culture.

[0040] Fyrther, theviable call.couRtefhe HAGoRRRIIbS %%a%@@}stz_%?cl{ﬁmew%@ﬂ arfenLpdation

medium (culture solution) after the neutral Culture is larger than the viable
of Lactobacillus gasseri OLL.2959 in accordance with Example 1. The antibacterial

activity of the concentrated cell suspension of Example 1 is measured by using such a
method as discussed later. The measurement result is that the antibacterial activity of the
concentrated cell suspension of Example 1 1s 72400 AU (Arbifrary Unit) per 1 ml
15  Further, the antibacterial activity of the concentrated cell suspension of Example 1 is
about 4000 AU per 1 x 10° cfu.
[0036] Further, the Lactobacillus gasseri OLL.2959 is neutrally cultured by using the
whey degradation medium of Example 1, with the condition of the pi{ of the whey
degradation medium being changed. The result is that the antibacterial activity of the
20 concentrated cell suspension obtained by the neutral culture under the condition that the
pH ranges from 5.2 to 5.8 has the same value as that of the antibacterial activity of the
concentrated cell suspension of Example 1. The antibacterial activity of the
concentrated cell suspension obtained by the neutral cuiture under the condition that the
pH ranges from 5 to 6 has a value slightly lower than that of the antibacterial activity of

25  the concentrated cell suspension of Example 1.



13 cell count in the whey degradation medium (culture solution) after the static culture by about one
order of magnitude. It can be understood from the above that a bacteriocin is produced with high

~ efficiency since the Lactobacillus gasseri OLL2959 is made active by maintaining the whey degradation
medium at pH of not lower than 5.5 during the neutral 5culture [0041] Thus, by performing the neutral
culture of the bacteriocin producer while controlling the pH of the whey degradation medium to range
from 5 to 6 during the culture, it is possible to control the antibacterial activity of the concentrated cell

suspension (GRS AL VRN iighdeusl . dsxampie ke A00d21 it isid igwmshowdag e emmpasition

of a whey degradation medium used in Example 2. In order to prepare the whey degradation medium

to be used in Examalke Aitherrqueasswiney selwipmin whshithewheypsaieitiscdpgradedhiserepared
in the same 15procedure as in Example 1. [0043] Then, 0.20% by weight of brewer's yeast extract

(manufactured by RAsabiiBréwerieshdiiek) 20.500npy raeightof fishiextcact imeanutadtures tye 1¥Mtaruha
Niehiro Foods, Inc.), 0.10% by weight of sodium ascorbate, 0.05% by weight of ferrous sulfate
(FeS04), andLB0684chyuweightrofan. 2Mdl $fien{Sut SdiXGSH (S dybitdly Monabieate the Stmianifactured
by Taiyo Kagaku Co., Ltd.) are added to the aqueous whey solution in which the whey protein is
degraded), to thiéiEby plepyatestndaiineythegiad etidhiimeefubivr el eanglsifidionsdaein Eyamsiets is
different from that used in Example 1. [0044] Next, Lactobacillus gasseri OLL2959 is inoculated into
the whey degfad&fiHFe GRSl thERHE SAHbTESBISEBURY Wiltsdapds wikhOrreparaii ket ample
1, 25after thelLactobaciIIus gasseri 0LL2959 is cultured until the pH of the whey degradation

0038] In the whey degradation medium {culture solution) after the static culture, the
viable bacterial count of the Lactobacillus gasseri OLL2959 is 2.63 x 10” cfu/ml. The
10 antibacterial activity of the concentrated cell suspension of Comparative Example 1 is
lower than 100 AU per 1 ml of the concentrated cell suspension. The antibacterial
activity of the concentrated cell suspension of Comparative FExample 1 is lower than
about 40 AU per 1 x 107 cfu.
[0039] Fig. 2 shows the respective measurement results on the viable cell count of the
15 cultured Lactobacillus gasseri OL1.2959 and the antibacterial activity of the concentrated
cell suspension in Example 1 and Comparative Example 1. As discussed above, the
antibacterial activity of the concentrated cell suspension of Example 1 is 4000 AU per [ x
10° cfu while the antibacterial activity of the concentrated cell suspension of Comparative
Example 1 is lower than about 40 AU per 1 x 10° cfu. In other words, the antibacterial
20 activity per viable cell count of the concentrated cell suspension (Example 1) obtained by
the neutral culture is about 100 times as much as the antibacterial activity per viable cell
count of the concentrated cell suspension (Comparative Example 1) obtained by the static
culture,
[0040] Further, the viable cell count of the Lactobacillus gasseri OLL2959 in the whey

25 degradation medium (culture solution) after the neutral culture is larger than the viable



- 14 medium becomes 5.5, the Lactobacillus gasseri OLL2959 is neutrally cultured. Specifically, the
Lactobacillus gasser; OLL2959 is neutrally cultured for 22 hours at a temperature of 34 degrees while
an aqueous potassium carbonate solution (40 WT%) is added to the whey degradation medium so that
the pH of the whey degradation medium 5 will be always not lower than 5.5. After the neutral culture,
the number of viable cells of the Lactobacillus gasseri ©1.12959 in the whey degradation medium
(culture solution) is measured by the same method as in Example I. The viable cell count of the
Lactobacillus gassesi k4 2959 i1 8 dome imlI0R4RLBY sanirifging-theehay.degradalion
medium (culture solution) after the neutral 10 culture (at acceleration of gravity of 6000 G), separated
is a concentrajieslicellsuisRensiondniactordance Withikxample Zothe antibacigrah activitioefthe
concentrated cell suspension of Example 2 is 51200 AU per 1 ml. The antibacterial activity of the
concentrated pelistspettsibipbleExd mple shis:abo 0112800 pesstexi TOPICIOS T henmeasuiemient of the
antibacterial activity is performed by the same method as in Example 151 (discussed later). [0046]
Further, the Laciobacitigslgasbeyi Gigdr298®ismeditrallyt qulturdobyowsinghtimeSwhdyr tegradativrl
medium of Example 2, with the condition of the pH of the whey degradation medium being changed.
The resulft is tH8f#fe antibacterial activity of the concentrated cell suspension obtained by the neutral
culture under the condition that the 20pH ranges from 5.2 to 5.8 has the same value as that of the
antibacterial a8ty of i cBhoaraied gelhsugpediofbisathple 2baieiastibasstisrackibily of the
concentrated cell suspension_obtained by the neutral culture, under the condition that the pH ranges
from & to 6 hASAVIHE Eﬁah&’ |8€v@+etﬁaff?¥hﬁﬁ%ﬁﬂfi?@%ﬁ%%@wﬁa1oa6% gPthe’cbhdettited kel
suspension of Example 2. 25[0047] In order to check tEe ffect of the neytral culture, the whe
degradation rﬁ‘éé}gﬁ’l 5%88% gﬁécd %itﬁ%%oﬁatc %baané% Gs fcj%i@ﬁsea“r(l"t‘b‘f_lf_yz 9 e %%%%aﬁ%%c%%h re as
in Example 2 | ill. for,. 20 temperature of 37 degrees to perform static culture
(ComparativebE%f’;l‘gril']?'gﬁil 2 b%f/l ce%%fi?ﬁ%%%vt e statically cultured whey degradation medium (culture
solution) gat acceleration of gravity of 6000 G), a concentrated cell Ssuspension in accordance with
Comparative Example 2 is separated. [00481 In the whey degradation medium (culture solution) after
the static culture, the vigblg,gribsount of the Lactobacillus gasseri OLL2959 is 2.63 x 109 efu/ml. The
antibacterial activity of the concentrated cell suspension of Comparative Example 2 is lower than 100

AU per 1 ml ofokivez tomggriratedicell suspansiancckhsoamidpasieriahey degradation medium used in
Example 2. In order to prepare the whey degradation medium to be used in Example 2,
the aqueous whey solution in which the whey protein is degraded is prepared in the same

15 procedure as in Example 1.
[0043] Then, 0.20% by weight of brewer's yeast extract (manufactured by Asahi
Breweries, Lid.), 0.50% by weight of fish extract (manufactured by Maruha Nichiro
Foods, Inc.), 0.10% by weight of sodium ascorbate, 0.05% by weight of ferrous sulfate
(FeS0y), and 0.05% by weight of an emulsifier (Sun Soft 815 (Sorbitan Monooleate)
20 manufactured by Taiyo Kagaku Co., Ltd.) are added to the aqueous whey solution in
which the whey protein is degraded, to thereby prepare the whey degradation medium.
The emulsifier used in Example 2 is different from that used in Example 1.
10044] Next, Lactobacillus gasseri OLL2959 is inoculated into the whey degradation
medium so that the viable cell count will be 2 to 4 x 10’ cfw/ml. Like in Example I,

25 after the Lactobacillus gasseri OLL2959 is cultured until the pH of the whey degradation



- 10activity of the concentrated cell suspension of Comparative Example 2 is lower than about 40 AU
per 1 x 109 cfu. [0049] Fig. 4 shows the respective measurement results on the viable cell count of the
cultured Lactobacillus gasseri 0LL2959 and the antibacterial activity of the concentrated cell
suspension in Example 2 and Comparative Example 2. As discussed above, the 15 antibacterial
activity of the concentrated cell suspension of Exampje 2 is 2800 AU per | x 109 all while the
antibacterial activity of the concentrated cell suspension of Comparative Example 2 is lower than about

40 AU per 1 x, 109 6{u-plrother wardspthe aptiacigrial activity Rer vialie cell Gonlef tGiiyred.

concentrated cell suspension (Example 2) obtained by the neutral culture is 70 or mdre times as much

as the antibacfgsialiagliyitheerviableicel 20seuninfithesconcentiaiad calksuaPRASIONH QMAaative
Example 2) obtained by the static culture. [0050] Further, the viable cell count of the Lactobacillus

gasseri OLL2958mitenthe Nedidal euiuidils laigenthan theaviable calbeaustsofdtied agiolgeilus gasseri
OLL2959 after the static culture by about one order of magnitude. Also in Example 2, it can be
25understood:fidat achdeteriosinidégpratucedadithrhighleffidiendy sihte tdvadtobatillus Melgasseri
OLL2959 is made active.

5 will be always not lower than 5.5. Afier the neutral culiure, the number of viable cells
of the Lactobacillus gasseri GL.L2959 in the whey degradation medium (culture solution)
is measured by the same method as in Example 1. The viable cell count of the
Lactobacillus gasseri OLL2959 is 1.84 x 10" cfu/ml.

[0045] By centrifuging the whey degradation medium (culture solution) after the neutral
10 culture (at acceleration of gravity of 6000 G), separated is a concentrated cell suspension
in accordance with Example 2. The antibacterial activity of the concentrated cell
suspension of Example 2 is 51200 AU per 1 ml. The antibacterial activity of the
concentrated cell suspension of Example 2 is about 2800 AU per 1 x 10° cfu. The
measurement of the antibacterial activity is performed by the same method as in Example
15 1 {discussed later).
[0046] Further, the Lactobacillus gasseri OLL2959 is neutrally cultured by using the
whey degradation medium of Example 2, with the condition of the pH of the whey
degradation medium being changed. The result is that the antibacterial activity of the
concentrated cell suspensjon obtained by the neutral culture under the condition that the
20 pH ranges from 5.2 to 5.8 has the same value as that of the antibacterial activity of the
concentrated cell suspension of Example 2.  The antibacterial activity of the
concentrated cell suspension obtained by the neutral culture under the condition that the
pH ranges from 5 to 6 has a value slightly lower than that of the antibacterial activity of

the concentrated cell suspension of Example 2.

25 [0047] In order to check the effect of the neutral culture, the whey degradation medium



[0051] Thus, by performing the neutral culture of the Lactobacillus gasseri OLL2959 under the
condition of Example 2, it is possible to control the antibacterial activity of the concentrated cell
suspension to be at very high level. Further, since the antibacterial 5 activities of the concentrated cell
suspensions in Examples 1 and 2 are several tens to several hundreds times as much as the
antibacterial activities of the concentrated cell suspengions in Comparative Examples 1 and 2,
respectively, it can be seen that the emulsifier which can be used in the whey degradation medium is

not particulariy, dinitgehto, ARYHING AR AMetbeddorMeaasuing nnHbagiriat Aetvity LIORSZENeb

discussion will be made on a method for easuring the antibacterial activity of the concentrated cell

suspension of the leactahngilus @asses AL k225 daking he Tonkentated eelitsuapensior@idixample
1 as an example. The antibacterial 15activities of the concentrated cell suspensions of Example 2 and

Comparative Exanpatas ve dich2iglee 20so Measuotied fy shehsameicaithedit{065 3} key MRSafwedinum
(manufactured by Becton, Dickinson and Company) currently on the market is used. A test medium is
prepared by adetingr0 1% tvolusnishiaiinie @vylefindicatopbatterid, ba¥edon theoMRBratatlicall. As
the indicator bacterium,used is 20Lactobacillus delbrueckii subsp. bulgaricus ATCC11842 (type
strain). 5  suspension in accordance with Comparative Example 2 is separated.
[0048] In the whey degradation medium (cuiture solution) after the static culture, the
viable cell count of the Lactobacillus gasseri OLL2959 is 2.63 x 10° c¢fw/ml. The
antibacterial activity of the concentrated cell suspension of Comparative Example 2 is
lower than 100 AU per 1 ml of the concentrated cell suspension. The antibacterial
10 activity of the concentrated cell suspension of Comparative Example 2 is lower than
about 40 AU per [ x 10° cfu.
[0049] Tig. 4 shows the respective measurement results on the viable cell count of the
cultured Lactobacillus gasseri O1.1.2959 and the antibacterial activity of the concentrated
cell suspension in Example 2 and Comparative Example 2. As discussed above, the
I5  antibacterial activity of the concentrated cell suspension of Example 2 is 2800 AU per 1 x
107 ¢fu while the antibacterial activity of the concentrated cell suspension of Comparative
Example 2 is lower than about 40 AU per | x 10° ¢fu.  In other words, the antibacterial
activity per viable cell count of the concentrated cell suspension (Example 2) obtained by
the neutral culture is 70 or more times as much as the antibacterial activity per viable cell
20 count of the concentrated cell suspension (Comparative Example 2) obtained by the static
culture.
[0050] Further, the viable cell count of the TLactobacillus gasseri OLIL2959 after the
neutral culture is larger than the viable cell count of the Lactobacillus gasseri OLI1.2959

after the static culture by about one order of magnitude. Also in Example 2, it can be

25 understood that a bacteriocin is produced with high efficiency since the Lactobacillus



- [0054] The frozen and stored concentrated cell suspension of Example 1 is kept in a hot water bath for
5 minutes, and then a 1% (v/v) aqueous solution of the concentrated cell suspension of Example 1 is
prepared. The aqueous solution of the concentrated cell suspension is progressively diluted by 2-fold
and a plurality of diluted solutions of the 25concentrated cell suspension which are different in the level
of dilution rate are obtained. 17 The levels of dilutiopngate ranges from 8 to 12. The 28-fold to 212-fold
diluted solutions of the concentrated cell suspension are thereby prepared. These diluted solutions are

added to the,igstmedie; §6SRERNRIYARd then the test media to which the 28-fold to 2'2-fold diluted
solutions are added are anaerobically cultured by using 5AnaeroPack-Anaero (manufactured by

Mitsubishi G henmigal, Gonpatymive Jfomddho s @ta tanperaipafi Blsdegreasoi00am After the

anaerobic culture, checked is the maximum level (n) of dilution rate at which no indicator bacterium is
grown. Thengekithe:basigiobthel Meaximpiam |evel fojsifldilstiomeaierand:ifie:conet atiation ¢0:04:1%) of
the aqueous solution of the concentrated 10 cell suspension, the antibacterial activity (AU) of the
concentrated@eltsuspensitinsofExaimple bis gbtainebighiharitibattehial aotindtyhcambbasbtairied on
the basis of the following formula. Antibacterial activity (AU) = the maximum level (n) of dilution
-ate / thé conebntration (GO tpofakicatagueslissoRitiarnafithe sonetstratet celisuspeansioansso
<Example 3> [0056L|n Example 3, an examination is made on conditions for centrifugal separation of
several hundreds times as much as the antibacterial activities of the concenirated cell
suspensions in Comparative Examples 1 and 2, respectively, it can be seen that the
emulsifier which can be used in the whey degradation medivm is not particularly limited
to anything.
10
(Method for Measuring Antibacterial Activity)
[0052] Next, discussion will be made on a method for measuring the antibacterial
activity of the concentrated cell suspension of the Lactobacillus gasseri OLL2959, taking
the concentrated cell suspension of Example 1 as an example. The antibacterial
15  activities of the concentrated cell suspensions of Example 2 and Comparative Examples 1
and 2 are also measured by the same method.
{0053] An MRS medium (manufactured by Becton, Dickinson and Company) currently
on the market is used. A test medium is prepared by adding 0.1% volume/volume (v/v)
of indicator bacteria, based on the MRS medium. As the indicator bacterium, used is
20 Lactobacillus delbrueckii subsp. bulgaricus ATCC11842 (type strain).
[0054] The frozen and stored concentrated cell suspension of Example 1 is kept in a hot
water bath for 5 minutes, and then a 1% (v/v) agueocus solution of the concentrated cell
suspension of Example | is prepared. The aqueous solution of the concentrated cell

suspension is progressively diluted by 2-fold and a plurality of diluted solutions of the

25 concentrated cell suspension which are different in the level of dilution rate are obtained.



- the concentrated cell suspension of Lactobacillus gasseri which is neutrally cultured. By setting various
values for acceleration of gravity, the whey degradation medium (culture 20 solution) after the neutral
culture in Example 1 is centrifuged. Then, the respective antibacterial activities of the concentrated cell
suspensions are obtained under different conditions for centrifugal separation. [0057] Fig. 5is a
graph showing a relation between the acceleration of gravity and the antibacterial activity of the
concentrated cell suspension. As shown in Fig. 5, as the 25acceleration of gravity during the

centrifugal seggratlen INCieRses the ARUbasisHat &8 activityoithe goncentated; krESHUSRERSION Is

increased. Then, at the acceleration of gravity of not lower than 6000 G during the centrifugal

separation, the @ptinaatialiagtidly KeeeRRS GRRSIAREIRbEMHEZA00 Ahb-Faamdhissasulis ikean be
clearly seen that it is possible to obtain a concentrated cell suspension having high antibacterial

activity 5 withihightefficieney bydentdfyeal sapanatiomef the cencenttated elicuspensionatthe
acceleration of gravity of not lower than 6000 G. [0058] Hereafter, discussion will be made on methods
for producing Yeglidt byitiging thelctncentsatedacielt duspensiominchtcidanostwitd Examplsitgas
Examples of the method for producing fermented milk in accordance with the present invention. 10
<Example 4A{8059] =i/ grisw ioanshiowing the kbimpgositichesof tiraety segofyoglrt ikes tised in
Example 3. First, yogurt mixes of Blends A to C are each prepared by mixing 83.90% by weight of milk
(manufacturd@ By MaijEDaiies S ool 486H151.51% by weight of 15 skimmed milk powder

(manufactured by Meiji Dairies Corparation), 0.80% by weight of Whey Protein Concentrate (WPC34,
manufacturetP By Domb5T 2t WAL DI LaHGn thecksi WG B Y Sy e R EEHE Fafos of

water are diff for Blends A , hown in Fig. 6. . .
ater are d \gﬁ?c ;[ 1'1% 1n(ﬁczgtgr bég‘tgrluan% Es g(f)rown. Jf%eg, on the basis of the maximum level (n) of

dilution rate and the concentration (0.01:1%) of the agueous solution of the concentrated
10 cell suspension, the antibacterial activity (AU) of the concentrated cell suspension of
Example 1 is obtained. The antibacterial activity can be obtained on the basis of the
following formula.
Antibacterial activity (AU) = the maximum level (n) of dilution rate / the
concentration (0.01) of the aqueous solution of the concentrated cell suspension
15
<Example 3>
[0056] In Example 3, an examination is made on conditions for centrifugal separation of
the concentrated cell suspension of Lactobacilius gasseri which is neutrally cultured. By
setting various values for acceleration of gravity, the whey degradation medium {(culture
20 solution) after the neutral culture in Example 1 is centrifuged. Then, the respective
antibacterial activities of the concentrated cell suspensions are obtained under different
conditions for centrifugal separation.
[0057] Fig. 5 is a graph showing a relation between the acceleration of gravity and the
antibacterial activity of the concentrated cell suspension. As shown in Fig. 5, as the

25  acceleration of gravity during the centrifugal separation increases, the antibacterial



[0060] The yogurt mixes of Blends A to C are homogenized and disinfected in the same 20 manner as
conventionally done, and then the yogurt mixes of Blends A to C are cooled to a temperature of about
40 degrees. After the cooling, the yogurt mixes of Blends A to C are inoculated with 2.00% by weight
of lactic acid bacterium starter. As the lactic acid bacterium starter, used is the lactic acid bacterium
separated from Meiji Bulgaria Yogurt (manufacturediBy Meiji Dairies Corporation). 25[0061] The yogurt
mix of Blend B is inoculated with 0.05% by weight of the 19 concentrated cell suspension of Example
1. The yogugcmipbBlgRrd-Eniscinngedated withhdiokoibyvwelghinf thagongentratedcelksuspension of
Example 1. The yogurt mix of Blend A is inoculated with no concentrated cell suspension of Example
1. [0062] Theryeguréimixes of-8laehgs AN Camigaghliermeniadal atpmperatuie ofdbxdegiees until
the lactate concentration becomes about 0.75%, to thereby produce yogurts. Then, the yogurts of
Blends A to €targvihcoitstaagaat tempefatidres oh 5 degreabiancdll) degrees:eadthearetpective
lactate concentrations of the yogurts of Blends A to C are measured over usual freshness date of
yogurt (about tvoaseibis feorithe darnefnvaindiactureypeofoo68hriee Pighagidpbiehdwieigrathange
in the lactate concentration over time in a case where the yogurts of Blends A to C are preserved at a
temperature'ots Hehrediciggy iBasraphistowniges ehahdiarrtmenietateccdnespention svlictime in a
case where the Yogurts of Blends A to C are preserved at a temperature of 10 degrees. [0064] As

shown in Fig§9 SAH! 6§ setHe Brede 0B8R emperature, the lactate 15 concentrations of
the yogurts nds B and C are lower than that of the yogurt af Blend A. In other words, it can be
Cloarty seon HEtthelJoSTHE o BRAE AN CH S0S OE PGt W e i B e G
suspension of Example, 1, are prevented from heing fermented in cold storage, and.can thereb
it the S TRb e T e T UaE) ELbr e bt IR T o R ERD ofthe

yogurt of Blepd p@oﬁé’%‘ﬂé‘%&@ﬂ%‘ﬁ‘?ﬁiﬁﬁ}%ﬂ &'89&?Bﬁ%Qh%%ﬂl{ﬁeoél%é%{%{jiﬁveﬁﬁt‘f&ﬂ be seen that an increase

in the lactate concentration I1s more suppressed as the amount of concentrated cell suspension to be
inoculatgd becomes larger. There is, however, a possibility that the original flavor of the yogurt is
damaged more as the amount of concentrated cell suspension to be inoculated becomes larger. Since
the difference in the lagtate,eonsentration between the yogurts of 25Blends B and C is very small, if it
is intended only to suppress an increase in the lactate

[0059] Fig. 6 is a view showing the compositions of three types of yogurt mixes used in

Example 3. First, yogurt mixes of Blends A to C are each prepared by mixing 83.90%
by weight of milk (manufactured by Meiji Dairies Corporation), 1.51% by weight of
15 skimmed milk powder (manufactured by Meiji Dairies Corporation), 0.80% by weight of
Whey Protein Concentrate (WPC34, manufactured by Domo), and water, based on the
total weight of the yogurt mix. The blend ratios of water are different for Blends A to C,
as shown in Fig, 6.
[0060] The yogurt mixes of Blends A to C are homogenized and disinfected in the same
20 manner as conventionally done, and then the yogurt mixes of Blends A to C are cooled to
a temperature of about 40 degrees.  After the cooling, the yogurt mixes of Blends A to C
are moculated with 2.00% by weight of lactic acid bacterium starter. As the lactic acid
bacterium starter, used is the lactic acid bacterium separated from Meiji Bulgaria Yogurt
(manufactured by Meiji Dairies Corporation).

25 [0061] The yogurt mix of Blend B is inoculated with 0.05% by weight of the



20 concentration of the yogurt, the amount of concentrated cell suspension to be inoculated may be in
the range from 0.01 to 0.05 WT%. [0066] Further, in the yogurt mixes of Blends B and C, there arises
no difference in the effect of suppressing an increase in the lactate concentration of the yogurt
between the 5 above case and the case of performing the inoculation with the concentrated cell
suspension of Example 1 before the processes for hgmogenizing and disinfecting the yogurt mix. From
this fact, it can be clearly seen that the bacteriocin producer to be inoculated together with the

concentrated Gel SySRENSION MAMBR deadonalve ﬁ”d’MB%%ﬁEP%BQBPﬁ%@ preducsnigdgad or

alive has no effect on the antibacterial activity 10of the concentrated cell suspension. <Example 5>
[0067] Fig. Sdigia vieywshowiagthe compasitions.efdtweitynesafsuagurt mixesiused imxagple 5. To
the yogurt mixes of Example 5, Whey Protein Isolate (WPI) is added, 15instead of the Whey Protein
ConcentratenfWRCR1antl/siiganis: furiheri hdeech: {0068} &drstyagpenipes of-BlepdsiD and E are each
prepared by mixing 84.20% by weight of milk (manufactured by Meiji Dairies Corporation), 1.76% by
weight of skiied niitle pogdemiimanufablundd BytMEijpPagries Conpotation)a A:RG¥rHyweight of Whey
Protein Isolate (WPI, manufactured by New Zealand Milk Products Co., Ltd.), 204.50% by weight of
sugar, ahd wWessEchastl Ba Wridstapussigrttsmbecporast it THE Bidadhands ofwatsragutifferent for
Blends D and E, as shown in Fig. 9. [0069] The yogurt mixes of Blends D and E are homogenized and

disinfected irl 8- B SHERREL A EorvENtioHAI) Boe et TRyt MiRdsorBIands' B and E
are degrees, and the respective lactate concentrations of the yogurts of Blends A to C are
measured over usual freshness date of vogurt (about two weeks from the date of
manufacture).
10 [0063] Fig. 7 is a graph showing a change in the lactate concentration over fime in a
case where the yogurts of Blends A to C are preserved at a temperature of 5 degrees. Fig.
8 is a graph showing a change in the lactate concentration over time in a case where the
yogurts of Blends A to C are preserved at a temperature of 10 degrees.
[0064] As shown in Figs. 7 and 8, regardless of the preservation temperature, the lactate
I5  concentrations of the yogurts of Blends B and C are lower than that of the yogurt of Blend
A. In other words, it can be clearly seen that the yogurts of Blends B and C, which are
inoculated with the concentrated cell suspension of Example 1, are prevented from being
fermented in cold storage and can thereby maintain the original flavor and quality thereof.
[0065] From the fact that the lactate concentration of the yogurt of Blend C is slightly
20 Jower than that of the yogurt of Blend B, it can be seen that an increase in the lactate
concentration is more suppressed as the amount éf concentrated cell suspension to be
inoculated becomes larger. There is, however, a possibility that the original flavor of the
yogurt is damaged more as the amount of concentrated cell suspension to be inoculated

becomes larger.  Since the difference in the lactate concentration between the yogurts of

25  Blends B and C is very small, if it is intended only to suppress an increase in the lactate



- cooled to a temperature of about 40 degrees. After the cooling, the yogurt mixes of 25Blends D and E
are inoculated with 3.00% by weight of lactic acid bacterium starter. As 21 the lactic acid bacterium
starter, used is the lactic acid bacterium separated from Meiji Tokachi Yogurt (manufactured by Meiji
Dairies Corporation). Further, the yogurt mix of Blend E is inoculated with 0.05% by weight of the
concentrated cell suspension of Example 1. The yoggrt mix of Blend D is inoculated with no
concentrated cell 5suspension of Example 1. [0070] In Example 5, no yogurt mix inoculated with

0.10% by weight-afHeconesniiaied Chlk SUSRaNSIPR dadisetd IS 15 ASFAUSSH L I aaEM £a6M IN

Example 4 that a sufficient effect of suppressing the acidity is achieved even if the amount of
concentrateghgelbsuspension: e morwaied iw/e95 WT%. 10[0071] The yogurt mixes of Blends D
and E are each fermented at a temperature of 40 degrees until the lactate concentration becomes
about 0.75%twdhe@hyhprodude yogurtsnikbens Briwbolris:ofBlenrds biand.& dre-tareeléhstarage at a
temperature of 5 degrees, and the respective lactate concentrations of the yogurts of Blends D and E
are measuredioveriusyaitrssinessatesef yoduri (abeut tvo:weeks frdnhtheoate bfmanufacture). 15
[0072] Fig. 10 is a graph showing a change in the lactate concentrations of the yogurts of Blends D
and E oVer ticAsashosnd ithFigaso, eheniadtatei apribeniratiotabdthewdgtint of Blesidridd lovlker than
that of the yogurt of Blend D. From this fact, it can be clearly seen that it is possible to suppress an
increase in tHEMSRHERE CortertRifoh SE®FEIRRDGIREGRE siigarcHETivarConee ritsEgctaL shspension
of Example 1 is used for 20production of the yogurt with sugar. [0073] Further, in the yogurt mix of

Blend E, thef8&His88ho diftdreihis fcthd sAEOF Sy rassihg ah hicResta it h 1 orientration

of the yogur} betvlgaecri\ t[he %Pove. St and the cqas%1 of erformin? the inocgla%‘?n with the concentrated
cell suspensiBiy SFEXaMBIE T bdtbte e (SFEEREEEL 6PN STHIGRISTOh 5N d WistASE g yBlUrt mix.

25(0074] In Cxameles A0 B ARAUD ChERNGPITAISE.CRY SHSPERSIR S RIARIE 4 3%y

10 of the concentrated cell suspension.

<Example 5>

[0067] Fig. 9is a view showing the compositions of two types of vogurt mixes used in

Example 5. To the yogurt mixes of Example 5, Whey Protein Isolate (WPI) is added,
[5  instead of the Whey Protein Concentrate (WPC), and sugar is further added.

[0068] First, yogurt mixes of Blends D and E are each prepared by mixing 84.20% by

weight of milk (manufactured by Meiji Dairies Corporation), 1.76% by weight of

skimmed milk powder (manufactured by Meiji Dairies Corporation), 0.20% by weight of

Whey Protein Isolate (WPI, manufactured by New Zealand Milk Products Co., Ltd.),
20 4.50% by weight of sugar, and water, based on the {otal weight of the yogurt mix. The

blend ratios of water are different for Blends D and E, as shown in Fig. 9.

[0069] The yogurt mixes of Blends D and E are homogenized and disinfected in the

same manner as conventionally done, and then the vogurt mixes of Blends 1D and E are

cooled to a temperature of about 40 degrees. Affer the cooling, the yogurt mixes of

25 Blends D and E are inoculated with 3.00% by weight of lactic acid bacterium starter.  As



- to be inoculated as a food preservative is one tenth or less of the amount of food preservative which is
conventionally used. In other words, by the method for producing fermented milk discussed in
Examples 4 and 5, it is possible to suppress a change in the original flavor of yogurt due to the
inoculation with the concentrated cell suspension of 5 Example 1 and maintain the original flavor of
yogurt over the freshness date. Further, the same tests as done in Examples 4 and 5 are performed by
using the concentrated cell suspension of Example 2. The result is that the yogurt produced by using

j[he concentrgfed,cell stapensionof Example<l GaniRlsa-suPRIESEAEhangemhatiditnoitherygaurt like
in the case of using the concentrated cell suspension of Example I. 10 [0075] While the invention has

been shown'anddeseribed M.defatiuibe foregaindeneriniionisionall asperts, thst@tiverandonot
restrictive. It is therefore understood that numerous modifications and variations can be devised
without depatling] filons theysdopel of-itie (nyErition. 156i:A8 CLAIMSchdmethbd&tir auipanisigriactic acid
bacterium,comprising: 5a culture solution preparation step of preparing a culture solution containing
whey degradedubpla protebhytic emzymeixand b buitule steprotiretulating bacteviosintpteducitig tactic
acid bacterium into said culture solution and culturing said lactic acid bacterium while maintaining said
culture 5 solugisasivaceidedwlithisaid lactic acid bacterium at pH of not lower than 5 and not 10higher

than 6. 2. The method for culturing lactic acid bacterium according to claim 1, further comprising:
[0070] In Example 5, no yogurt mix moculated with 0.10% by weight of the

concentrated cell suspension is used. This is because it is clearly seen in Example 4 that
a sufficient effect of suppressing the acidity is achieved even if the amount of
concentrated cell suspension to be inoculated is 0.05 WT%.

10 [0071] The yogurt mixes of Blends IJ and E are each fermented at a temperature of 40
degrees until the lactate concentration becomes about 0.75%, to thereby produce yogurts.
Then, the yogurts of Blends I and E are in cold storage at a temperature of 5 degrees, and
the respective lactate concentrations of the yogurts of Blends D and F are measured over
usual freshness date of yogurt (about two weeks from the date of manufacture).

15 [0072} Fig. 10 is a graph showing a change in the lactate concentrations of the yogurts
of Blends D and E over time. As shown in Fig. 10, the lactate concentration of the
yogurt of Blend E is lower than that of the yogurt of Blend D. From this fact, it can be
clearly seen that it is possible to suppress an increase in the lactate concentration of even
yogurt with sugar when the concentrated cell suspension of Example 1 is used for

20 production of the yogurt with sugar.

[0073] Further, in the yogurt mix of Blend E, there arises no difference in the effect of
suppressing an increase in the lactate concentration of the yogurt between the above case
and the case of performing the inoculation with the concentrated cell suspension of
Example 1 before the processes for homogenizing and disinfecting the yogurt mix.

25 [0074] In Examples 4 and 5, the amount of concentrated cell suspension of Example 1



©a separation step of separating a concentrated cell suspension containing said 15lactic acid bacterium
in a concentrated form from said culture solution in which said lactic acid bacterium are cultured.

3. The method for culturing lactic acid bacterium according to claim 1, wherein said culture solution
inoculated with said lactic acid bacterium is maintained at 20pH of not lower than 5.2 and not higher
than 5.8 in said culture step. 4. The method for cultgring lactic acid bacterium according to claim 1,
wherein the pH of said culture solution inoculated with said lactic acid bacterium is controlled by

adding an alialine selutigndo,said guliure.seiviiennocyated with said 2alagic acid hrcieriyay in said

culture step. 24 5. The method for culturing lactic acid bacterium according to claim 2, wherein said

concentrateg,caH:SHEPERFIRN is eemttiadifsomesaid auWiwe seltionNmhichiRaIdagtsaside
bacterium are cultured at acceleration of gravity of not lower than 56000 (3 in said separation step. 6.

A method forpradueingferaienieddnilkEcampasingna sav maiesdmik presucing step:efipraducing a
yogurt mx original flavor of yogurt due to the inoculation with the concentrated cell suspension of
5 Example 1 and maintain the original flavor of yogurt over the freshness date. Further,
the same tests as done in Examples 4 and 5 are performed by using the concentrated cell
suspension of Example 2. The result is that the yogurt produced by using the
concentrated cell suspension of Example 2 can also suppress a change in acidity of the
yogurt like in the case of using the concentrated cell suspension of Example 1.
10 [0075] While the invention has been shown and described in detail, the foregoing
description is in ail aspects illustrative and not restrictive. It is therefore understood that

numerous modifications and variations can be devised without departing from the scope

of the invention.

15



+ a concentrated cell suspension producing step of culturing a bacteriocin producer 10which is
bacteriocin-producing lactic acid bacterium to thereby produce a concentrated cell suspension
containing said bacteriocin producer in a concentrated form; an addition step of adding not less
than 0.01% and not more than 0.1 % by weight of said concentrated cell suspension, based on the
total weight of said yogurt mix, to said yogurt mix; arx} 15a fermentation step of fermenting said yogurt
mix to which said concentrated cell suspension is added, wherein said concentrated cell suspension
producing step includes: a culture solution preparation step of preparing a culture solution
containing whey degraded by a proteolytic enzyme; 20a culture step of inoculating said bacteriocin
producer intg:saigheslture solution and culturing said bacteriocin producer while maintaining said
culture solution inoculated with said bacteriocin producer at pH of not lower than 5 and not higher than
6; and a separation step of separating said concentrated cell suspension from said culture
solution in which said bacteriocin producer is cultured. 25 25 7. The method for producing
fermented milk accoldingnwisidimG@uvhengjtactic acid bacterium, comprising:
5 a culfure solution preparation step of preparing a culture solution containing
whey degraded by a proteolytic enzyme; and
a culture step of inoculating bacteriocin-producing lactic acid bacterium into said
culture solution and culturing said lactic acid bacterium while maintaining said culture

solution inoculated with said lactic acid bacterium at pH of not lower than 5 and not

10 higher than 6.

2. The method for culturing lactic acid bacterium according to claim 1, further
comprising:
a separation step of separating a concentrated cell suspension containing said
15 lactic acid bacterium in a concentrated form from said culture solution in which said

lactic acid bacterium are cultured.

3. The method for culturing lactic acid bacterium according to claim 1, wherein
said culture solution inoculated with said lactic acid bacterium is maintained at

20 pH of not lower than 5.2 and not higher than 5.8 in said culture step.

4. The method for culturing lactic acid bacterium according to claim 1, wherein
the pH of said culture solution inoculated with said lactic acid bacterium is
conirolled by adding an alkaline solution to said culture solution inoculated with said

25 lactic acid bacterium in said culture step.



- the amount of said concentrated cell suspension to be added to said yogurt mix is not less than 0.01
weight % and not more than 0.05 weight %, based on the total weight of said yogurt mix. 5 8. The
~ method for producing fermented milk according to claim 6, wherein said culture solution inoculated
with said bacteriocin producer is maintained at pl-1 of not lower than 5.2 and not higher than 5.8 in said
culture step. 109. The method for producing ferment&t milk according to claim 6, wherein the pH
of said culture solution inoculated with said bacteriocin producer is controlled by adding an alkaline
solution to said culture solution inoculated with said bacteriocin producer in said culture step. 1510.
The method for producing fermented milk according to claim 6, wherein said concentrated cell
suspension is centrifugéd: frorthsdithoularamsolationacdhictesaid bactetiogcio plodugewisotittured at
acceleration of gravity of not lower than 6000 G in said separation step. 20
said concentrated cell suspension is centrifuged from said culture solution in
which said lactic acid bacterium are cultured at acceleration of gravity of not lower than

5 6000 G in said separation step.

6. A method for producing fermented milk, comprising:
a raw material milk producing step of producing a yogurt mix;
a concentrated cell suspension producing step of culturing a bacteriocin producer

10 which is bacteriocin-producing lactic acid bacterivm to thereby produce a concentrated
cell suspension containing said bacteriocin producer in a concentrated form;

an addition step of adding not less than 0.01% and not more than 0.1 % by
weight of said concentrated cell suspension, based on the total weight of said yogurt mix,
to said yogurt mix; and

15 a fermentation step of fermenting said yogurt mix to which said concentrated cell
suspension is added,

wherein said concentrated cell suspension producing step includes:
a culture solution preparation step of preparing a culture soiution containing
whey degraded by a proteolytic enzyme;

20 a culture step of inoculating said bacteriocin producer into said culture solution
and culturing said bacteriocin producer while maintaining said culture solution inoculated
with said bacteriocin producer at pH of not lower than 5 and not higher than 6; and

a separation step of separating said concentrated cell suspension from said

culture solution in which said bacteriocin producer is cultured.

25
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7. The method for preducing fermented milk according to claim 6, wherein
the amount of said concentrated cell suspension to be added to said yogurt mix is

not less than 0.01 weight % and not more than 0.05 weight %, based on the total weight

of said yogurt mix.

8. The method for producing fermented milk according to claim 6, wherein
said culture solution inoculated with said bacteriocin producer is maintained at

pH of not lower than 5.2 and not higher than 5.8 in said culture step.

9. The method for producing fermented milk according to claim 6, wherein
the pH of said culture solution inoculated with said bacteriocin producer is
controlled by adding an alkaline solution to said culture solution inoculated with said

bacteriocin producer in said culture step.

10. The method for producing fermented milk according to claim 6, wherein
said concentrated cell suspension is centrifuged from said culture solution in
which said bacteriocin producer is cultured at acceleration of gravily of not lower than

6000 G in said separation step.



