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
~ bacte ocin-producing lactic acid bacterium. 10 Background Art [0002] Fermented milk such as yogurt
is produced by adding a starter to raw material milk (ypgurt 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 Lacto%%té (g@gNicus, Streptococcus thermophilus, or the like. 15[0003] It is
well known that some kinds of [actic acid bacterium produce an antibacterial protein or peptide called a

bacteriocin. As shown,jn,fha folipwing, batent DecUmeRnts hand 2.1 1S RPSFIRIG @ imp'r@fgm%gucing

preservative quality of foods and give good flavor (taste) to foods by using the hacteriocin-pro
lactic acid bagtgriism[PRA4 In the invention of Patent Document 1, Bifidobacterium and Lactococcus
lactis 20 are cocultured by using a liquid culture medium of which the main ingredients are milk and
milk constituents. The Lactococcus lactis is a type of bacteriocin-producing lactic acid bacterium. By
adding the culture solution after the coculture to foods (bread, Udon noodles (Japanese noodles), or
the like) as a feohhpralsimidtive, it is possible to improve the preservative quality of the foods and give
good flavor to the foods. 25[0005] Patent Document 2 shows a flavor improving agent obtained by
culturing 2 [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 bacteriam.

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

15 {0003] It is well known that some kinds of lactic acid bacterium produce an antibacterial
protein or peptide called a bacteriocin.  As shown in the following Patent Documents 1
and 2, 1t is possible to improve the preservative quality of foods and give good flavor
(taste) to foods by using the bacteriocin-producing lactic acid bacterium.

[0004] In the invention of Patent Document 1, Bifidobacterium and Lactococcus lactis

20 are cocultured by using a liquid culture medium of which the main ingredients are milk
and milk constituents. The Lactococcus lactis is a type of bacteriocin-producing lactic
acid bacterium. 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.

25 [0005] Patent Document 2 shows a flavor improving agent obtained by culturing



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 fish odor) and give good flavor (taste) to foods.
5[0006] There is another type of lactic acid bacterium having a function of probiotics which produces
beneficial effects on human body when taken in the bgdy, and yogurt using such lactic acid bacterium
is in practical use. [0007] [Patent Document 11 Japanese Patent Application Laid Open Gazette No.

8-187071 10[Patent Docyment 2] Japanese Patent Application Laid Open Gazette No. 2004-283109
10008] Some HHISECH: HEEP BRI A IR U BB TN pRAHE & B bCAIBLA Lor this
reason, when yogurt containing the bacteriocin-producing lactic acid bacterium for the purpose of
g the funES S R e R G B T e B B Vg

mix. [0009] Iryg RROGESS,Of P19 éwnsa%?%%mg%ammm9@@%@3&&%%@ cing lagligagig papterium,

a culture of the lactic acid bacterium is inoculated into the yogurt mix. Since the culture contains the
bacteriocin proguged by.thaJasie.agld pasterium, in the process of producing yogurt, not only the
lactic acid bacterium to be used as probiotics but also 20the bacteriocin is added to the yogurt mix.

[0010] The bagterigciniagdad adheyegdiomixdelaigs the-astion ohihsstanalc@nd dhisdslayss
formation of curds or the like, thereby causing a delay in the fermentation. Therefore, when the culture

of the bacteriogiivipiaddaing lactidiaciddsaeteriinhisagoesldp thg:yaglsh ixifer theypurpbse@fiusing
the function of the probiotics, it is desirable that

using such lactic acid bacterium is in practical use.
{0007] [Patent Document 1] Japanese Pafent Application Laid Open Gazette No.
8-187071

10 [Patent Document 2| Japanese Patent Application Laid Open Gazette No.
2004-283109
[0008] Some of the lactic acid bacterium having a function of probiotics produce a
bacteriocin. For this reason, when yogurt containing the bacteriocin-producing lactic
acid bacterium for the purpose of using the function of the probiotics, there sometimes

15 arises a delay in the fermentation of the yogurt mix.
[6009] In a process of producing yogurt containing the bacteriocin-producing lactic acid
bacterium, a culture of the lactic acid bacterium is inoculated into the yogurt mix. Since
the culture contains the bacteriocin produced by the lactic acid bacterium, in the process
of producing yogurt, not only the lactic acid bacterium to be used as probiotics but also

20 the bacteriocin is added to the yogurt mix.
[0010] The bacteriocin added to the yogurt mix retards the action of the starter, and this
delays formation of curds or the like, thereby causing a delay in the fermentation.
Therefore, when the culture of the bacteriocin-producing lactic acid bacterium is added to
the yogurt mix for the purpose of using the function of the probiotics, it is desirable that

25 the antibacterial activity of the culture should be made as low as possible.



25the antibacterial activity of the culture should be made as low as possible. 3 Disclosure of Invention
10011] The present invention is intended for a method for culturing lactic acid bacterium. According to
the present invention, the method for culturing lactic acid bacterium 5 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-producin% lactic acid bacterium into the culture solution
and culturing the lactic acid bacterium while maintaining the culture solution inoculated with the lactic
acid bacterium at pH of not lower than 4 and lower than 5. 10[0012] By the method for culturing lactic
acid bacterium according to the present invention, it is possible to make the antibacterial activity of the
culture of theigac}eriocing rodgﬁg}g lactic acid bacterium as low as possible. [0013] The present

invention is al$o intended for a method for producing fermented milk. According to the present

invention, the, pagthoafarprodyeing fannenied Mk (dr.campuges: & ray materal Iukpraducing step

of producing a yogurt mix, a culture producing step of culturing a bacteriocin producer which is

bacteriocin-progugingdagtiqracid bacterisnaedhetgbyRradiuces eikreQf theagtarioginpraducer, an
addition step of adding the culture to the yogurt mix, and a fermentation step of fermenting the yogurt

mix to which thenguitusenis:addedotnibinthgmetbediehtbe prasentdnvention, ibrisuHuwendRpgpducing
step includes a culture solution preparation step of preparing a culture solution containing whey
degraded by aiprpteddyticiedzyme  cangkaisiittice steryotinaoulating dhieubactesiocinfproduceitinto the
culture solution and culturing the bacteriocin producer while maintaining the culture solution inoculated
with the bactérietiriqeioduodnenpHagfinctcidwsicthand and (bweniivar Sptotiheresly privduce the
culture. 25[0014] By the method for producing fermented milk according to the present invention,

lactic acid bacterium while maintaining the culture solution inoculated with the lactic acid

bacterium at pH of not lower than 4 and lower than 5.

10 [0012] By the method for culturing lactic acid bacterium according to the present
invention, it is possible to make the antibacterial activity of the cufture of the
bacteriocin-producing lactic acid bacterium as low as possible.

[0013] The present invention is also intended for a method for producing fermented
milk. According fo the present invention, the method for producing fermented milk

15 comprises a raw material milk producing step of producing a yogurt mix, a culture
producing step of culturing a bacteriocin producer which is bacteriocin-producing lactic
acid bacterium to thereby produce a culture of the bacteriocin producer, an addition step
of adding the culture to the yogurt mix, and a fermentation step of fermenting the yogurt
mix to which the culture is added, and in the method of the present invention, the culture

20 producing step includes a culture solution preparation step of preparing a culture sofution
containing whey degraded by a proteolytic enzyme, and a culture step of inoculating the
bacterioein producer into the culture solution and culturing the bacteriocin producer while
maintaining the culture solution inoculated with the bacteriocin producer at pH of not

lower than 4 and lower than 5, {o thereby produce the culture.

25 [0014] By the method for producing fermented milk according to the present invention,



4 it is possible to prevent the action of the starter in the yogurt mix from being retarded by the
bacteriocin. Therefore, the fermented milk containing the bacteriocin producer can be produced with
high efficiency, [0015] Therefore, it is an object of the present invention to provide a method for 5
culturing lactic acid bacterium by which a culture with low antibacterial activity can be obtained and a
method for producing fermented milk by which any de‘%ay in fermentation can be prevented. [0016]
These and other objects, features, aspects and advantages of the present invention will become more
apparent from the foll detalled descriptio fthe 10present invention when taken in nction
At the accomBRSTFE o vwggﬂh%faﬁ%i’w B Do 0B PR 2 S S e
respective comﬁ%gg ong,ccl)f w re grradt%t'ofﬁr d[la us 1([105 aaénlggi,‘? L %asc[{:e 9. 4 Lzlhls a |ew showmg a

result of the re of Lactobacilius ga*sserl n xamp isaviews W|n
respective co siiQRs gjlwa(?%l dquagﬁ,;&on media used in Example 2; [Fig. 4] IS a view
showing a result of the culture of Lactobacillus gasseri in 20 Example 2; and [Fig. 5] is a view

showing the rgapeqtivecRIMRESIHONS f WPt B1iXEs Ysed il EXAMRIS 3o provide a method for
5 culturing lactic acid bacterium by which a culture with low antibacterial activity can be
obtained and a method for producing fermented milk by which any delay in fermentation
can be prevented.
[0016] These and other objects, features, aspects and advantages of the present
mvention will become more apparent from the following detailed description of the

10 present invention when taken in conjunction with the accompanying drawings.

Briet Description of Drawings
{0017} [Fig. 1] is a view showing the respective compositions of whey degradation
media used in Example 1;
15 [Fig. 2] is a view showing a result of the culture of Lactobacillus gasseri in
Example 1;
[Fig. 3] is a view showing the respective compositions of whey degradation
media used in Example 2;
[Fig. 4] is a view showing a result of the culture of Lactobacillus gasseri in
20 Example 2; and
[Fig. 5] is a view showing the respective compositions of yogurt mixes used in

Example 3.

Best Mode for Carrying Out the Invention

25 [0018] Hereinafter, the preferred embodiment of the presént invention will be discussed.



Best Mode for Carrying Out the Invention 5 In a method for culturing lactic acid bacterium in
accordance with the preferred embodiment, lactic acid bacterium is cultured while an alkaline solution
is being added to a culture medium so that the pH of the culture medium can be maintained within a
certain range (not lower than 4 and lower than 5). It is thereby possible to obtain a culture of 5the lactic
acid bacterium having very low antibacterial activity per viable cell count. [0019] In a method for
culturing lactic acid bacterium in accordance with this preferred embodiment, the lactic acid bacterium
to be cultureqnis bact__%qié) il%(-)E_)rod cing | cti% acid.gaﬁte ium hereinafte& referre%t as "a pacteriocin

" a & CULTUTITG . 1aCctic | ack aGier 1 accordance 1t he . preferre .
producer").The 1At a8 pActERtR Rhich elongs to ACtobachidS SUER™SS LAttonatilig gasseri, the

tactic acid 10 pacigrium which halengs iahacloseays sHeh a5 hacierocis lacls.. and fhedike can
be cultured by using the ’method tor culturing lactic acid bacterium in accordance with this preferred

embodiment.,Specifically; ihedagls agidRagteliuminalydes: o £xampie. kantolagiids saseeH
OLL2959 (NITE BP-224, NITE Patent Microorganisms Depositary (NPMD)), Lactococcus lactis

OLS3311 (FERMBR1A966: |nteraationalRatentOrganisiy dpRepasitarkid RO Lactanascys lactis
subsp. cremoris 0LS3312 (FERM BP-10967, International Patent Organism Depositary ([POD)), and

the like. 002@]Hersiacpeetiertiscussian will hevmadeentha mReaiedderculilying lagtia acid
bacterium in accordance with this preferred embodiment. First, a proteolytic enzyme

(00191 In a method for culturing lactic acid bacterium in accordance with this preferred
embodiment, the lactic acid bacterium to be cultured is bacteriocin-producing lactic acid
bacterium (bereinafter, referred to as "a bacteriocin producer"). The lactic acid
bacterium which belongs to Lactobacilius such as Lactobacillus gasseri, the lactic acid

10 bacterium which belongs to Lactococeus such as Lactococcus lactis , and the like can be
cultured by using the method for culturing lactic acid bacterium 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)), Lactococcus lactis OLS3311 (FERM BP-10966, International Patent Organism

15 Depositary (IPOD)), Lactococcus lactis subsp. cremoris OLS3312 (FERM BP-10967,
International Patent Organism Depositary (IPOD)), and the like.
[0020] Herein, specific discussion 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

20 degrade whey protein in the aqueous whey solution. Before adding the proteolytic
enzyme, whey protein such as a Whey Protein Concentrate (WPC), a Whey Protein
Isolate (WFI), or the like may be added to the agueous whey solution.
[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

25 bacteriocin producer. To the whey degradation medium, meat extract, fish extract, or the



such as a protease is added to an aqueous whey solution containing whey, to thereby 20 degrade
whey protein in the aqueous whey solution. Before adding the proteolytic enzyme, whey protein such
as a Whey Protein 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 extract is added to the
aqueous whey solution, to thereby prepare a whey degradation medium to be used for the culture of
the 25bacterioein producer. To the whey degradation medium, meat extract, fish extract, or the 6 like
besides the whey protein may be added as a pitrogen source. Further, to th ﬁwh% degradation
medium, vitalHif BEEASS B ASCSIBAREaRE A HoroAn b AT AP LEh ab TR ey
magnesium Sé‘éf@t%?gfééhﬁéﬁiﬁrﬁn%t?%%ig%%’#%ﬁ '3#0190%%1\112 eferably a%%@;ﬂ%é%&ﬁgtggu s

polyoxyethyleng}"%o an monoolea opylene g yco?cmono%ﬁél iké may be a 488 to the

whey degrad%}g&lg‘@%g}&l gnggg[ WA %sigllqhtgﬁﬁlﬂi%p% %lé%[agﬁ%? the antibacterial activity of the

culture of the bacteriocin prodticer. [0023] The bacteriocin"producer is inoculated into the whey

degradation medium.iio fhareby gt therhacteriacinpraducer Rrsferably, the:Racierigsipproducer

is cultured 10 until the pH of the whey degradation medium becomes lower than 5 and then the

bacteriogin piedpgrRncaNfiesIRbR Aulturedanhilehs RHuatitiewhieydegradationmedivmim which
the bacteriocin producer is cultured is controlled to be in a range of not lower than 4 and lower than 5.
The pH can lie sonkeilsdiysisiding aiidlkakopseiutinn datihecedney daepradaiiohdnedium oAsHne
alkaline solution, an agueous potassium 15 carbonate solution, an aqueous sodium hydrogen
carbonate sohsitarj@nthedikesnay be used. More preferably, the bacteriocin producer is cultured while
the pH of the whey degradation medium is controlled to be in a range of not lower than 4.7 and lower
than 5. In a cH¥&whetbartapetiotthewhaycddgradatibicediorihduring tdealeierisioshtrolldd to be
in a range of not lower than 4.7 and lower than 5, the growth of the bacteriocin 20 producer is
stimulated an@r@psetetivEs pretiticsitamdectierdbyieahivethwRAckig @riciedescas coMpared with

the case where the pH of the whey degradation medium during the culture is controlled to be lower
than 4.29 until the pH of the whey™ degradation medium becomes lower than 5 and then the

bacteriocin producer continues to be cultured while the pll of the whey degradation
mediam in which the bacteriocin producer is cultured is controlled to be in a range of not
lower than 4 and lower than 5. The pH can be controlled by adding an atkaline solution
to the whey degradation medium. As the alkaline solution, an aqueous potassium
15 carbonate solution, an aqueous sodium hydrogen carbonate solution, or the like may be
used. More preferably, the bacteriocin producer is cultured while the pH of the whey
degradation medium is controlled to be in a range of not lower than 4.7 and lower than 5.
In a case where the pH of the whey degradation medium during the culture is controlled
to be in a range of not lower than 4.7 and lower than 5, the growth of the bacteriocin
20 producer is stimulated and the bacteriocin producer can be thereby cultured with high
efficiency as compared with the case where the pH of the whey degradation medium
during the culture is controlled to be lower than 4.7.
[0024] After culturing the bacteriocin producer, a concentrated cell suspension
containing the bacteriocin producer in a concentrated form is separated from the whey

25  degradation medinm {culture solution) in which the bacteriocin producer is cultured.



[0024] After culturing the bacteriocin producer, a concentrated cell suspension containing the
bacteriocin producer in a concentrated form is separated from the whey 25degradation medium
(culture solution) in which the bacteriocin producer is cultured. 7 The concentrated cell suspension
can be separated by centrifugal separation or membrane separation. [0025] The concentrated cell

- suspension of the bacteriocin producer which is thus optained has antibacterial activity much lower
than that of the concentrated cell 5 suspension which is prepared while the pH of the whey

~ degradation medium is controlled to be not lower than 5 during the, culture. In other words, by culturing
gradation mediiny s gontrp {ing thech

. neenraed Cell SUspension Cail pe Separale CEniril 4] e 1011 OF mermbrane .
the bacteriocin producer wiille maintamning the whey dagradation meditim at pH ranging from 4o 5, it

is possible to 0l the antibacterial activity of the culture of the bacteriocin producer to be low.
10[0026] Next, Specific discussion will be made on the method for producing fermented milk (yogurt) in

accordance wignhis argleresd embedimants firshayogerni pRich & raw maisrighipilkils prepared.

The yogurt mix can be prepared by mixing skimmed milk powder, whey protein, water, and the like into

raw milk. Furtheise@agafruihiieshefait diceicpr thelikemay beadded torthey eamemi%iko[Q92 7]
After homogenizing and disinfecting the yogurt mix in the same manner as conventionally done, the

yogurt mix is neguiaten witliai stagesdbevhaeteioain produsae pltaingd iy the dbeve-disetsred
method for culturing lactic acid bacterium, and the concentrated cell suspension thereof The amount of
bacteriocin pradueemnahad-corbentiatedgelisusgensionithetkef taobésjrfoculdtedrig riat pankcioksirly
limited. 20[0028] The tactic acid bacterium to be used as the starter may be the same lactic acid
bacterium as fiedvaeterlotimpiotivegdhdiffbesntegnslation medium at pH ranging from 4 to 3, it is
possible to control the antibacterial activity of the culture of the bacterioein producer to
be low.

10 [0026] Next, specific discugsion 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 mixing skimmed
milk powder, whey protein, water, and the like into raw milk. Further, sugar, fruit flesh,
fruit juice, or the like may be added to the yogurt mix.

15 [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
concenirated cell suspension thereof. The amount of bacteriocin producer and
concentrated cell suspension thereof to be inoculated is not particularly limited.

20 {0028] The lactic acid bacterium to be used as the starter may be the same lactic acid
bacterium as the bacteriocin producer or different one.

[0029] The yogurt mix inoculated with the bacteriocin producer and the concentrated
cell suspension thereof is fermented, to thereby produce yogurt. Since the antibacterial

activity of the concentrated cell suspension or the like prepared by the method for

25 producing fermented milk is very low, the action of the starter (lactic acid bacterium) is



[0029] The yogurt mix inoculated with the bacteriocin producer and the concentrated cell suspension
thereof is fermented, to thereby produce yogurt. Since the antibacterial activity of the concentrated cell
~ suspension or the like prepared by the method for 25producing fermented milk is very low, the action
of the starter (lactic acid bacterium) is 8 not retarded during the fermentation of the yogurt mix.
Therefore it is possible to produce yogurt containing tlg;e bacteriocin producer with high efficiency in
almost the same time for fermentation as in the conventional case. 5SExamples [0030] Hereinafter, with

reference to figures, discussion will be made on Examples of the methgd fox culturing lactic acid
bactonum in ALbCHIANEH e B cREUARICH, DA T To[gBi a1 Pl e ing
the respective ¢ ositions of whey degradation media used in E le 1. Eirst, discussion will be
made on preg s AR S B R R e o

aqueous whey.solution s prepared:by mixing 8. 7004 by weight of whey powder (manufactured by Meiji
Dairies Corporation), 1.50% by weight of Whey Protein Concentrate (WPC80, 15 manufactured by

New Zealand Milk Products Co., Ltd.), and 88.80% by weight of water, based on the total weight of
each of the whey degradation media of Blends A and B. Then, whey protein in the agueous whey
solution is degragegidy adding 0.10% by weight of the proteolytic enzyme (Protease A "Amano” Cl,
manufactured by Ama o Enzyme Inc.) to the aqueous whey solution.

[0030] Hereinafter, with reference to figures, discussion will be made on Examples of

the method for culturing lactic acid bacterium in accordance with the present invention.

<Example 1>

10 [0031] Fig. 1 isaview showing the respective compositions of whey degradation media
used in Example 1. First, discussion will be made on preparation of the whey
degradation medium of Blend A and that of Blend B. Specifically, an agucous whey
solution is prepared by mixing 8.70% by weight of whey powder (manufactured by Meiii
Dairies  Corporation), 1.50% by weight of Whey Protein Concentrate (WPCS80,

15 manufactured by New Zealand Milk Products Co., Lid.), and 88.80% by weight of water,
based on the total weight of cach of the whey degradation media of Blends A and B.
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.

20 [0032] After that, 0.20% by weight of brewer's yeast extract (manufactured by Asahi
Breweries, Ltd.), 0.50% by weight of fish extract (manufactured by Maruha Nichiro
Foods, Inc.), 0.10% by weight of sodium ascorbate, and 0.05% by weight of ferrous
sulfate (FeSO4) are added to the aqueous whey solution in which the whey protein is
degraded.

25 [0033] Turther, 0.05% by weight of Polysorbate 80 (Polyoxyethylene Sorbitan



20[0032] After that, 0.20% by weight of brewer's yeast extract (manufactured by Asahi Breweries,
Ltd.), 0.50% by weight of fish extract (manufactured by Maruha Nichiro Foods, Inc.), 0.10% by weight
of sodium ascorbate, and 0.05% by weight of ferrous sulfate (Fe504) are added to the aqueous whey
solution in which the whey protein is degraded. 25[0033] Further, 0.05% by weight of Polysorbate 80
(Polyoxyethylene Sorbitan 9 Monooleate, manufacturgd by NOF CORPORATION) is added as an
emulsifier to the aqueous whey solution, to thereby prepare the whey degradation medium of Blend A.

Similarly, 0.0 by yeiant.of SHn.S0ft B1(SerbiaaMencpleate mannfpduiad iy Taio Kagaku Co-

Ltd.) is added as an emdilsifier to the agueous whey solution, to eby prepare the whey

degradation mediym QfRlend B 003 4Ny hiapiebagliusaassel OhtaPak MNLEBR1gsd. MITE

Patent Microorganisms Dépositary (NPMD)) is inoculated into each of the whey degradation medium

of Blend A ang;thg.whey gegragationmediumoifient B sadhatine wabifael connimeilbe i 4

x107 du/ml. The Lacfobacillus gasseri OLL2959 is a bacteriocin 10 producer which can produce an

effect of lowenng-dleedkic @sid leysl wheladakendn theedicans therejaeecam he usadias: prebiotics.
[0035] After the Lactobacillus gasseri 01,1,2959 is cultured until the pH of the whey degradation

medium Becothask firtiperkdetobaci lirgasseri @tdi28b9fiBrewdtially cultured. Specifically, the
Lactobacillus gasseri OLL2959 is cultured (neutral culture) 15 for 21 hours at a temperature of 35
degrees while Haguébus potaskibmibasbopateedolutibh 40 W TI6) s addBd Ed theN\WhBy d&deatiation
medium of Blend A, being stirred, so that the pH of the whey degradation medium of Blend A will be
always in a raMfdefoarasmy BesimiayyNRMPattobacuks ydssen orhogbtes wetirdigadriived while
an agqueous potassium carbonate solution is added to the whey degradation medium of Blend
medium of Blend A and the whey degradation medium of Blend B so that the viable cell
count will be 2 to 4 x10” c¢fu/ml. The Lactobacillus gasseri OLL2959 is a bacteriocin
10 producer which can produce an eflect of lowering blood uric acid level when taken in the
body and therefore can be used as probiotics.
[0035] After the Lactobacillus gasseri OLL2959 is cultured until the pH of the whey
degradation medium becomes 4.7, the Lactobacillus gasseri OLL2959 is neutrally
cultured. Specifically, the Lactobacillus gasseri OLL2959 is cultured (neutral culture)
15  for 21 hours at a temperature of 35 degrees while an aqueous potassium carbonate
solution (40 WT%) is added to the whey degradation medium of Blend A, being stirred,
so that the pH of the whey degradation medium of Blend A will be always in a range from
4.7 to 5. Similarly, the Lactobacillus gasseri OLL2959 is neutrally cultured while an
aqueous potassium carbonate solution 1s added to the whey degradation medium of Blend
20 B, being stirred, so that the pH of the whey degradation medium of Blend B will be
always not Jower than 5.5, The neutral culture is performed under the anaerobic
condition where carbon dioxide is blown in the environment.
[0036] After the neutral culture, the number of viable cells of the Lactobacillus gasseri

OLL2959 in each of the whey degradation medium (culture solution) of Blend A and that

25  of Blend B 1s measured by pour plate culture using a BCP medium. Fig. 2 shows a



20 B, being stirred, so that the pH of the whey degradation medium of Blend B will be always not lower
than 5.5. The neutral culture is performed under the anaerobic condition where carbon dioxide is
blown in the environment. [0036] After the neutral culture, the number of viable cells of the
Lactobacillus gasseri OLL2959 in each of the whey degradation medium (culture solution) of Blend A
and that 250f Blend B is measured by pour plate culttﬂﬁa using a BCP medium. Fig. 2 shows a 10
result of the culture of Lactobacillus gasseri OLL2959 in Example |. The viable cell count of the
Lactobacillus gasseri QLL2959 in Wi radation j (culture solutjon).of Blend A is, 1.1 x
1010 crunnl, S e Sl DSl S T B S HE L G B SBB8 i ine L A5 b

medium (C“'t%6%&%%“@%&%@&%981%&Soja§eg%1{%%§@’i@'mTehSE%{eﬁ \rllv%%tégd {§§ % cﬁ[&ﬁ“@ﬂ&f&e viable

cell count of the Lacto us gasseri 0LL2 erein between t egradation medium (culture

solution) of Blend;/,and 1t Blend;B.eyen after, he neyal ahlture[0037] Bvisentifugingithe

respective whey degradation media (culture solutions) of Blend A and Blend B (at acceleration of
gravity of 6008,Q),0bfainsskarg eancentrated Hcall skhapensionss-Eheiantbpsteriphagvity of the
concentrated cell suspension (hereinafter, referred to as "a concentrated cell suspension A") obtained
from the wheyégradationmediumdéculture:solitienyof Blasd Anddhe antikaateriphaotvityiaf the
concentrated cell suspension (hereinafter, referred to as "a concentrated cell suspension B") obtained
from the whey:degiaGaticty fediem i Codtureisahition)eof BigndlBianeri&ineasigrét:dyy wdingsuch a
method as discussed later. [0038] As shown in Fig. 2, the antibacterial activity of the concentrated cell
suspension AikisiWertkdaha200 Ren(poivarpignithpeedtadl cFigvther, the antibacterial activity of the
concentrated cell suspension A is lower than about 20 AU per 1 x109 cfu. On the other hand, the
antibacterial d8H¥ity oBthecsnbennatdd cetpstipensisn BesrtdagmAredr geriumm| splrgess) the
antibacterial activity of the concentrated cell suspension B is about 1100 AU per 1 x 109 cfu. In
summary, the AritfbAc b AR BoAGREHEAERNI O R BIThel R Attatiip i SUSHSITHA Sbtained
under tl'gegcond%illtl:aon that the pH 'Sglﬂ a range from 4.7 10,5 is gbout one sixtieth of the antibacterial
activity pér visble CERPEBENTSF the ConBEtPstEd e €ldbention s otRfTBEAIT b He CEREHEN that
the pH is not a%%%%cfttfg??e?éﬁéd to as "a concentrated cell suspension A") obtained from the whey

degradation medium (culture solution) of Blend A and the antibacterial activity of the

concentrated cell suspension (hereinafter, referred to as "a concentrated cell suspension

B") obtained from the whey degradation medium (culture solution) of Blend B are

15 measured by using such a method as discussed later.

[0038] As shown in Fig. 2, the antibacterial activity of the concentrated cell suspension

A 1s lower than 200 AU (Arbitrary Unit) per 1 ml. Further, the antibacterial activity of

the concentrated cell suspension A is lower than about 20 AU per 1 x10° ¢fu.  On the

other hand, the antibacterial activity of the concentrated cell suspension B is 18000 AU

20 per | ml. Further, the antibacterial activity of the concentrated cell suspension B is

about 1100 AU per 1 x 10° c¢fu. In summary, the antibacterial activity per viable cell

count of the concentrated cell suspension A obtained under the condition that the pH is in

arange from 4.7 to 5 is about one sixtieth of the antibacterial activity per viable cell count

of the concentrated cell suspension B obtained under the condition that the pH is not

25  lower than 5.5,



11 [0039] Further, the Lactobacillus gasseri OLL2959 is neutrally cultured by using the whey
degradation medium of Blend A while the pH of the whey degradation medium of Blend A is controlled
to be not lower than 5. The result is that the viable cell count in the case where the neutral culture is
performed under the condition that the pH is not 5 lower than 5 is almost the same as that in the case
where the neutral culture is performed under the con(fl'ition that the pH is in a range from 4.7 to 5. The
antibacterial activity per 1 ml in the case where the neutral culture is performed under the condition

that the pH i t is higher than th tib ' tivity of ted.cell

Suspension AL L 1 E)-6ndtr et S AL AAS G bl ELHol e RSO 10l

0LL2959 is culiued by using the whe.degradation medium fo whichyne Sl s added, The result
t mlin the acll

is that the anm)a erial activity per e case where the neutral cufture o acto us

gassed OLL28p9,is petformed undshibg£qndition thay the-pi IS I &' aneHiamdl di iR /awer than

the antibacterial activity per 1 ml in the case where the neutral culture is performed under the condition

that the pH isi5paidawrishan Adx-enearderoimagniude amare.- JORAObAem thessrasuylts. it is

found that by neutrally culturing the Lactobacillus gasseri OLL2959 while maintaining the whey
degradaion meditithaat PH ranginghizcand. 4stend it ighpessibleraculiredhel Lartiebacifuggassed
0LL2959 with high efficiency and control the antibacterial activity of the culture to be very low. 20[0041]
Further, the LactabieillusdiassehnOtHe293 Isisnnentngbyouiurgddy . usirig: theivdeeydegradatigo:
medium of Blend A while the pH of the whey degradation medium of Blend A is controlled to be in a
range from 4 tord. 7 thethevewhototdin acotntentratets celif suspdnside. Thewdbiercdihctunplh the case
where the neutral culture is performed under the condition that the pH is in a range of 4 to 4.7 is
slightly small@pthlinveiethiablé dsckigkeuntin the cayeaterakhecheiraticuhereoscpaifeiateelinder
the condition that the 12 pH is in a range of 4.7 to 5. The antibacterial activity of the concentrated cell
suspension oBERRBHBY AnBehdutrhlBURDFOFEHSHhTBALOHEEE the B8t SrUihat the grastohre imge of 4

to 4.7 is 81Imost the. s§ e as that of the concentrated cell suspension A. Thus, even when the neutral
culture i perfSiiah Mt??e EorfdigidnhY teH RSP N JEBRE P BRI Bos¥iBfd t8bbtain

eSS SRR HDGSH P B RIBATIRG A RRIR P Pl W aeggen

where the neufral culture of the Lactobacillus gasseri OLL2959 is performed under the
condition that the pH is in a range from 4.7 to 5 is lower than the antibacterial activity per
1 ml in the case where the neutral culture is performed under the condition that the pH is

15 notlower than 5 by one order of magnitude or more.

[0040] From these results, it is found that by neutrally culturing the Lactobacillus
gasseri OLL2959 while maintaining the whey degradation medium at pH ranging from
4.7 to 5, it is possible to culture the Lactobacillus gasseri OLL2959 with high efficiency
and control the antibacterial activity of the culture to be very low.

20 [0041] Further, the Lactobacillus gasseri OLL2959 is neutrally cultured by using the
whey degradation medium of Blend A while the pH of the whey degradation medium of
Blend A is confrolled to be in a range from 4 1o 4.7, to thereby obtain a concentrated cell
suspension. The viable cell count in the case where the neutral culture is performed
under the condition that the pH is in a range of 4 to 4.7 is slightly smaller than the viable

25 cell count in the case where the neutral culture is performed under the condition that the



<Example 2> [0042] Fig. 3 is a view showing the respective compositions of whey degradation media

10 of Blend C and Blend D used in Example 2. First, discussion will be made on preparation of the

whey degradation media of Blend C and Blend D. In the same procedure as in Example |, the aqueous
whey solution in which the whey protein is degraded is prepared. Then, with the blend ratios shown in

- Fig. 3, brewer's yeast extract, fish extract, sodium asggrbate, and ferrous sulfate are added to the

aqueous whey 15solution. [0043] After that, 0.025% by weight of Polysorbate 80 (Polyoxyethylene

- Sorbitan Monogleate, manufactur yN%F CQRPOF ATI_ON% and 0,025% by weight of Sun Soft 815

(Sorbitan MoCbitatt: Rdliclih b Tayo KR COL Tt F SHS Harea Y SHHHBIS oo

aqueous whey solution tg which.the brewer' st extract and the like 20 are added, to thereb

orepare the vaiog T A R T S A R P

(Polypropyleng, GlycolManeeleate, maniiaciined hy, Taino. Kagaki:&0s HE 4580464 as apgmulsifier

to the aqueous whey solution to which the brewer's yeast extract and the like are added, to thereby

prepare the whey degradatienmedinm-of Bleng: Re23l0R44hNextakretobacillusigasses k2359 is

inoculated into each of the whey 13 degradation medium of Blend C and the whey degradation

medium gf Blend D g0 that Hhesviable cait-gaunt WithibenZ 104 xd0 Gaidmlohike indExamplacliafter the
Lactobacillus gasseri OLL2959 is cultured until the pH of the whey degradation medium becomes 4.7,
the Lactobacifus gasded?06D 2950 jswneptrallyicibiutedalSpesifigally, the Lactobacillus 5 gasseri
0LL2959 is neutrally cultured for 21 hours at a temperature of 35 degrees while an aqueous potassium
carbonate solution (40 WT%) is added to each of the whey degradation media of Blend C and Blend
D, being stirred, so that the pH of the whey degradation medium will be in a range from 4.7 to 5. The
neutral culture is perfofgedipisder the anaerobic condition where carbon dioxide is blown in the
environment. 10&0,045_1 After the neutral culture, the number of viable cells of the Lactobacillus gasseri
0LL2959 in ealfdf thEiSvHey HedradRior AR SRR SOTRE BPEHIENGT dpdasiiy ogstia
measured by g%e ame method as in Example |. Fig. 4 shows a result of the culture of Lactpbacillus
gasseri 0L 1. 2858 IExmBIE 2R VaS ol UM BRthe-L aElbbadiNS Skt b 2G86 T e whey

degradation medium (cultyre solution) of 15 Blend C s 1. 010 cfu/ml,.and the viable, cell count of
the Lactobaciﬁﬁ%p%ra&%lé&i ?L)‘Llr_%%é%‘ TR theaw é%oéleér%%dgti%% )ri%%ajldl?k(r‘wi (%Ibr’gtu%ers%lu ron?no efdDis 1.7

x 1010 cluml There s ne siferansadn giable el epuntal e Seahasils dogser ko9

depending on'the emulsifiers Gsedtor the whe degradation media (culture solutions).
degraded is prepared. Then, with the blend ratios shown in Fig. 3, brewer's yeast extract,
fish extract, sodium ascorbate, and ferrous sulfate are added to the aqueous whey
15 solution.
[0043] After that, 0.025% by weight of Polysorbate 80 (Polyoxyethylene Sorbitan
Monoeoleate, manufactured by NOF CORPORATION) and (.025% by weight of Sun Soft
815 (Sorbitan Monooleate, manufactured by Taivo Kagaku Co., Ltd)) are added as
emulsifiers to the aqueous whey solution to which the brewer's yeast extract and the like
20 are added, to thereby prepare the whey degradation medium of Blend C.  Further, 0.05%
by weight of Sun Soft No. 25 (Polypropylene Glycol Monooleate, manufactured by Taiyo
Kagaku Co., Ltd.) 1s added as an emulsifier to the aqueous whey solution to which the
brewer's yeast extract and the like are added, to thereby prepare the whey degradation

medium of Blend D.

25 [0044] Next, Lactobacillus gasseri OLL2959 is inoculated into each of the whey



20[0046] By centrifugal separation, concentrated cell suspensions are separated from the whey
degradation media (culture solutions) of Blend C and Blend D, respectively. The antibacterial activity of
the concentrated cell suspension (hereinafter, referred to as "a concentrated cell suspension C")
obtained from the whey degradation medium (culture solution) of Blend C and the antibacterial activity
of the concentrated cell suspension 25(hereinafter, referred to as "a concentrated cell suspension D*)
obtained from the whey 14 degradation medium (culture solution) of Blend D are measured by using

concantrated AT ChSRHREG LoL 1 AP OO A Bar e B e T

C
concentrated (—ﬁfs& nsions C an ower urther, the anti erial

activity of each) ghihe gongential %‘ff!a%‘%?ﬁ?’%%? APGR i3 {%ﬂﬂg‘i@égr; ﬁ&%%%:%é&gﬁﬁ&sx 109

au. [0047] The respective antibacterial activities the concentrate suspensions obtained by

the neutrally culturing ihouey dearadtianimedaseulie sl inslaliBiend G anddeisnd B ynder

the condition that the pH is in a range of 4 to 4.7 are almost the same as those of the concentrated cell

suspensions ¢and R plberespectyeyiabled 0scall canptsimihe caspamirigiihenwheygegiadation

media (culture solutions) of Blend C and Blend D are neutrally cultured under the condition that the pH

is in a range Qfdstei4T pre slightlysmallentnandiose inthecase whekedhe=nedia argrasuliaily
cultured under the condition that the p1-lis in arange of 4.7 to 5. [0048] In the neutral culture using

the whey degradatjiorvmegitmstonyhighh 5% lnyidib @eightiofopun Shitd oo 2adndD H25%hby
weight of Sun Soft 81S are added as emulsifiers, the same result as that of Blend C is obtained. [0049]
From the expérgnatitadneseitsinERiand|€sabditl@db.usingePolysdrbatd 80 HiedrSunSbét Ne:25 as
emulsifiers, it is possible to obtain the concentrated cell suspension having very low antibacterial
activity. FurthéegitdieonasediiereiBdlgsorbataBolag 4.7 to 5. The neutral culfure 1s performed
under the anaerobic condition where carbon dioxide is blown in the environment.
10 [0045] After the neutral culture, the number of viable cells of the Lactobacillus gasseri
OLL2959 in each of the whey degradation media (culture solutions) of Blend C and
RBlend D is measured by the same method as in Example 1. Fig. 4 shows a result of the
culture of Lactobacillus gasseri OLL2959 in Example 2. The viable cell count of the
Lactobacillus gasseri OLL2959 in the whey degradation medium (culture solution) of
15 Blend C is 1.6 x 10" cfu/ml, and the viable cell count of the Lactobacillus gasseri
0OLL2959 in the whey degradation medium (culture solution) of Blend D is 1.7 x 10'°
cfu/ml. There is no difference in the viable cell count of the Lactobacillus gasseri
OLL2959 depending on the emulsifiers used for the whey degradation media (culture
solutions).
20 [0046] By centrifugal separation, concentrated cell suspensions are separated from the
whey degradation media (culture solutions) of Blend C and Blend D, respectively. The
antibacterial activity of the concentrated cell suspension (hereinafter, referred to as "a
concentrated cell suspension C") obtained from the whey degradation medium (culture

solution) of Blend C and the antibacterial activity of the concentrated cell suspension

25  (hereinafier, referred to as "a concentrated cell suspension D"} obtained from the whey



20 Sun Soft No. 25 are used as emulsifiers, even by using the other emulsifier with these emulsifiers, it
is possible to obtain the concentrated cell suspension having very low antibacterial activity. 15 activity
of the concentrated cell suspension, taking the concentrated cell suspension A as an example. The
respective antibacterial activities of the concentrated cell suspensions B, C, and D are also measured
by the same method. [0051] An MRS medium (manufgctured by Becton, Dickinson and Company)
currently 5 on the market is used. A test medium is prepared by adding 0.1% volume/volume (v/v) of

indicator bactgrium, based on the MRS medium. As indjcator bacterium, used is Lagtobacillus
delbruecid SubaE O o A 5 (O B Ub3] 7 Faaei S o af cdieated oel
suspension A B! 3 aNelyAles hathfigs Sanipulesane e AdTedyvianigos selition gL the

concentrated cell suspension A 10 is prepared. The aqueous solution of the coricentrated cell
suspension Ads:prparessively ilutedibys2cfold amd 2 mivralitnof dilgredisqlutions, pf the,eancertrated

cell suspension A which are different in the level of dilution rate are obtained. The levels of dilution rate

ranges from 8i@id21he 28+ oid &6 2i2hfoldiBl Wed-selutionsaf theeaneantiaied ellsuspansian A are
thereby prepared. These diluted solutions are added to the test media, 15 respectively, and then the

test media to sbbichitha 2gHold-td @12 fold diluted solutions are added are anaerobically cultured by
using AnaeroPack-Anaero (manufactured by Mitsubishi Gas Chemical Company, Inc.) for 24 hours at
a temperaturd 837 débeerspf0053]aafibntheianaetiolicsculfure tbheckediis el melkimupsdeivels(n) of
dilution rate at which no indicator bacterium is grown. Then, on the basis of the maximum level (n) of
20 dilution ratebéHtctherdheatsands @Barim )t theegdepizd witutime bt thabvrceplrbitad Jcefi
suspension, the antibacterial activity Alggwgf the concentrated cell suspension A is obtained. The

antibacterial &6ty cardBlertdhatrsn Hirenadis ot the {Hroning fdrmimage of 4 to 4.7 are almost

the same as those of the concentrated cell suspensions C and . The respective viable
10 cell counts in the case where the whey degradation media (culture solutions) of Blend C
and Blend D are neutrally cultured under the condition that the pH is in a range of 4 to 4.7
are slightly smaller than those in the case where the media are neutrally cultured under the
condition that the pH is in a range of 4.7 to 5.
[0048] In the neutral culture using the whey degradation medium to which 0.025% by
15 weight of Sun Soft No. 25 and 0.025% by weight of Sun Soft 818 are added as
emulsifiers, the same result as that of Blend C is obtained.
[0049] From the experimental results in Examples 1 and 2, by using Pelysorbate 80 and
Sun Soft No. 25 as emulsifiers, it is possible to obtain the concentrated cell suspension
having very low antibacterial activity. Further, in the case where Polysorbate 80 and
20 Sun Soft No. 25 are used as emulsifiers, even by using the other emulsifier with these
emulsifiers, it is possible to obtain the concentrated cell suspension having very low

antibacterial activity.

{Method for Measuring Antibacterial Activity)

25 [0050] Next, discussion will be made on a method for measuring the antibacterial



16 [0054] Hereafter, discussion will be made on a method for producing yogurt to which each of the
concentrated cell suspensions A to C is added, as an Example of the method for producing fermented
milk in accordance with the present invention. 5<Example 3> [0055] Fig. 5 is a view showing the
respective compositions of four types of yogurt mixes used in Example 3. First, discussion will be
made on preparation of yogurt mixes of Blends E to H..Yogurt mixes of Blends E to H are each
prepared by mixing 14.10% by weight of skimmed milk powder (manufactured by Meiji Dairies

- Corporation), 0,93% 10 by weight of unsalted butter (manufactured by Meijj Dajries Corporation), and

water, based SIS R RORTUHE SenaicRIE ThebTEe Pabe 6 HEHE S50 585 DDA Blend &
and 82.87 WT% in_Blends F to H. [0056] The yogurt mixes.of Blends E to H are, homogenized and
cisinfocted i S e Her S RO e e A e i e TR

are cooled togl%-atemperatyre &feﬂﬁ%'&% -%%%ﬁﬁén’fé‘?ﬁ%&he cooling, the yogurt mixes of Blends E to

1-1 are inoculated with 2.00% by weight of lactic acid bacterium starter. As the lactic acid bacterium

starter, used {%@B?]'a()ﬁ? e 'Pﬁ’é%iﬁﬁix'x"Zﬁ‘n%ﬁﬁ?e[&l?r@ér%%%ﬂh?}#ﬁﬁf@mtdmﬁﬁ&ﬂﬁf&%ﬁ%’ Meiji
Dairies Corporation). [00571 The yogurt mix of Blend F is inoculated with 0.10% by weight of the 20

concentrgted gelhsuspENsiRNAedT hevveguit a0 BieRchiedhinagtiates] WIR OL40%B)weight pf the
concentrated cell suspension B. The yogurt mix of Blend H is inoculated with 0.10% by weight of the

concentrated eeihsitaparision: Gt iexympoit ok Blerditrs inasulatéddidthonbcondentraied cell
suspension. Then, the yogurt mixes are each fermented at a temperature of 40 degrees until the
lactate concehtratibacicombsmbbint2bdn 209 aoctimetd By drddiiceyyegums)At that time, the time
(fermentation time) needed 17
[0052] The frozen and stored concentrated cell suspension A is kept in a hot water bath
for 5 minutes, and then a 1% (v/v) aqueous solution of the concentrated cell suspension A
10 is prepared. The aqueous solution of the concentrated cell suspension A is progressively
diluted by 2-fold and a plurality of diluted solutions of the concentrated cell suspension A
which are different in the level of dilution rate are obtained. The levels of dilution rate
ranges from 8 to 12. The 2%fold to 2'%-fold diluted solutions of the concentrated cell
suspension A are thereby prepared. These diluted solutions are added to the test media,
15 respectively, and then the test media to which the 2*-fold to 2"-fold diluted solutions are
added are anaerobically cultured by using AnaeroPack-Anaero (manufactured by
Mitsubishi Gas Chemical Company, Inc.) for 24 hours at a temperature of 37 degrees.
[0053] After the anaerobic culture, checked is the maximum level (n) of dilution rate at
which no indicator bacterium is grown. Then, on the basis of the maximum level (n) of
20 dilution rate and the concentration (0.01:1%) of the aqueous solution of the concentrated
cell suspension, the antibacterial activity (AU) of the concentrated cell suspension A 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

25  concentration (0.01) of the aqueous solution of the concentrated cell suspension



for the lactate concentration of each of the yogurt mixes to become 1.20% is measured. [0058] The
fermentation time for the yogurt mix of Blend E inoculated with no concentrated cell suspension and
the respective yogurt mixes of Blend F and H inoculated with the concentrated cell suspensions A and
C is 5 hours. From this result, it is found 5 that there arises no delay in the fermentation of the yogurt
mixes (Blends F and 1-1) inoculated with the concent'[ ted cell suspensions A and C each having low
antibacterial activity. [0059] On the other hand, the fermentation time for the yogurt mix (Blend Cr)

~ inoculated with the concentrated. cell suspension B having high antibacterial activity is 7 hours. In

10summary, tH8ré hriSEEeas ST fePHE RGBT O Phe JagHrcn S EIHE%Y MR H D&t lerstood
that by adding t trat | ion.B havi igh anti teri tivjty to th t mix,
Mitedu 4 ikttt s A e e e e o

bacterium safter e yoqut L Blens.Cr, 99901 Hius, by 2 e gylure (the concenrated

ad
; Tse e
cell suspension Ror taine y performing the neutra Ultdre while maintaining the whey

degradation medium at pH of not lower than 4.7 and lower than 5 to the yogurt mix, it is possible to
produce yogurt to which the bacteriocin producer is added with high efficiency in almost the same
fermentagon time as inhg,gase-of producing the conventional yogurt. Therefore, even when the
bacteriocin producer is used as probiotics, the same manufacturing process as 20that for the

conventional yogrit can:be usedvifo&hhbWinibetheriyention basheenshawrandgescapeddnrdetall,
the foregoing description is in all aspects illustrative and not restrictive. It is therefore understood that
numerous madifteatisns andxeadtions Eantbé devised withbutcepaii peeframithesscapeioiihe:s
invention. 18 CLAIMS
of Blends £ to H.  Yogurt mixes of Blends E to H are each prepared by mixing 14.10%
by weight of skimmed milk powder (manufactured by Meiji Dairies Corporation), 0.93%
10 by weight of unsalted butter (manufactured by Meiji Dairies Corporation), and water,
based on the total weight of the yogurt mix. The blend ratios of water are 82.97 WT% in
Blend E and 82.87 W1% in Blends F to H.
[0056] The yogurt mixes of Blends E to H are homogenized and disinfected in the same
manner as conventionally done, and then the yogurt mixes of Blends E to H are cooled to
15 atemperature of about 40 degrees.  After the cooling, the yogurt mixes of Blends E to H
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
{manufactured by Meiji Dairies Corporation).
[0057] The yogurt mix of Blend F is inoculated with 0.10% by weight of the
20 concentrated cell suspension A. The yogurt mix of Blend G is inoculated with 0.10% by
weight of the concentrated cell suspension B.  The yogurt mix of Blend H is inoculated
with 0.10% by weight of the concentrated cell suspension C. The yogurt mix of Blend E
is inoculated with no concentrated cell suspension. Then, the vogurt mixes are each

fermented at a temperature of 40 degrees until the lactate concentration becomes about

25 1.20%, to thereby produce yogurts. At that time, the time (fermentation time) needed



I. A method for culturing lactic acid bacterium, comprising: 5a 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 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 4 and lower 1Othan15/,. 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 15lactic acid bacterium in a concentrated form from said
culture Solutch T SACHERNE UL At o S e o et Gt CAlt g tact

acid bacteriu ording to claim 1, wherein.saig culture solution ingculated with said lactic acid
8%%;[195‘9&1:?%%1 %1011 e f%a 164.}}0&}}]1{ X ﬂg;%cf\gn%%gl oc&lﬁg{ed Wlt% 4El(,).l_he

. . &
bacterium is mali of hot fower n lower IN said culture step.

method for C%&%@Qgﬁ%@&%@ﬁ@ugﬁﬁﬁgr&%%] G521, u'é%é%%?%ﬁéﬁ‘ﬁﬁ%%&ﬁ%&lf“ﬁjl{g Isioil (%HTated .

preparation step includes: an e sifier addition er to said culture solution.

19 with the concentrated cell suspensions A and C is 5 hours. From this result, it is found
5  that there arises no delay in the fermentation of the yogurt mixes (Blends F and H)
inoculated with the concentrated cell suspensions A and C each having low antibacterial
activity.
[0059] On the other hand, the fermentation time for the yogurt mix (Blend G) inoculated
with the concentrated cell suspension B having high antibacterial activity is 7 hours. In
10 summary, there arises a delay in the fermentation of the yogurt mix Qf Blend G It can be
understood that by adding the concentrated cell suspension B having high antibacterial
activity to the yogurt mix, the bacteriocin contained in the concentrated cell suspension B
retards the action of the lactic acid bacterium starter in the yogurt mix of Blend G.
[0060] Thus, by adding the culture (the concentrated cell suspension A or C) obtained
I5 by performing the neutral culture while maintaining the whey degradation medium at pH
of not lower than 4.7 and lower than 5 to the yogurt mix, it is possible to produce yogurt
to which the bacteriocin producer is added with high efficiency in almost the same
fermentation time as in the case of producing the conventional yogurt, Therefore, even
when the bacteriocin producer is used as probiotics, the same manufacturing process as
20 that for the conventional yogurt can be used.
[0061] While the invention has been shown and described in detail, the foregoing
deseription is in all 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.

25



5. The method for culturing lactic acid bacterium according to claim 4, wherein said emulsifier contains
either propylene glycol monooleate or polyoxyethylene sorbitan monooleate. 56. 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 controlled by adding an alkaline solution to said culture
solution inoculated with said lactic acid bacterium in said culture step. 107. A method for producing
fermented milk, comprising: a raw material milk producing step of producing a yogurt mix; a
culture producing step of culturing a bacteriocin producer which is bacteriocin-producing lactic acid
bacterium to thereby produce a culture of said bacteriocin producer; 15an addition step of adding said
culture to saiq: OgHI ix; and a fermentation step of fermenting said yogurt mix to which said culture
is added, wherein said culture producing step includes: a culture solution preparation step of
preparing a culture solution containing whey degraded by a proteolytic enzyme; and 20a culture step
of inoculating said bacteriocin producer into said culture solution and culturing said bacteriocin

producer while maintajnjne,saidctifurasaifionineeialgdwithsaidhhactgtiocin producer at pH of not
lower than 4 and lower than 5, to thereby produce said culture. 20

5 | 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 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 4 and lower

10 than 5.

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 is 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 4.7 and lower than 5 in said culture step.

4. The method for culturing lactic acid bacterium according to claim 1, wherein
said culture solution preparation step includes:

an emulsifier addition step of adding an emulsifier to said culture solution.

25



said culture producing step includes: a separation step of separating a concentrated cell
suspension containing said bacteriocin producer in a concentrated form from said culture solution in
which said bacteriocin producer is cultured, and 5said concentrated cell suspension is added as said
culture to said yogurt mix in said addition step. 9. The method for producing fermented milk

~ according to claim 7, wherein said culture solution inoeplated with said bacteriocin producer is
maintained at 10pH of not lower than 4.7 and lower than 5 in said culture step. 10. The method for

producing fermented @%&ggﬁgﬁﬁgq (;[Iocﬁll?tiﬂ'fné g@gg%i& édgiég

( UJtLH’e 39 lfJéiO repara%j{on slen includes:
an emulsifier addition step o ing an emulsifier to sai ﬁﬁeﬁr‘é‘ %c?]ut(lkonl.ﬂ%SPO “11 The method for

producing fermented milk agearding Ao clain. 4. Whers! -rﬁ?i% lzvlﬁ'tﬂ%o@@ﬂéamsi%% piRyigne

glycol monooleate or polyoxyethylene sorbitan monooleate. . The method for producing
fermented millgageerdingdeo€laim 7, wherein the 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.
5 6. 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

controlled by adding an alkaline solution to said culture solution inoculated with said

lactic acid bacterium in said culture step.

10 7. A method for producing fermented milk, comprising:

a raw material milk producing step of producing a yogurt mix;

a culture producing step of culturing a bacteriocin producer which is
bacteriocin-producing lactic acid bacterium to thereby produce a culture of said
bacteriocin producer;

15 an addition step of adding said culture to said yogurt mix; and

a fermentation step of fermenting said yogurt mix to which said culture is added,

wherein said culture producing step includes:

a culture solution preparation step of preparing a culture solution containing
whey degraded by a proteolytic enzyme; and

20 a culture step of inoculating said bacteriocin producer info said culture solution
and culturing said bacteriocin producer while maintaining said culture solution inoculated
with said bacteriocin producer at pH of not lower than 4 and lower than 3, to thereby

produce said culture.

25 8. The method for producing fermented milk according to claim 7, wherein



20

said culture producing step includes:

a separation step of separating a concentrated cell suspension containing said
bacteriocin producer in a concentrated form from said culture solution in which said
bacteriocin producer is cultured, and

5 said concentrated cell suspension is added as said culture to said yogurt mix in

said addition step,

9. The method for producing fermented milk according to claim 7, wherein
said culture solution inoculated with said bacteriocin producer is maintained at

10 pH of not lower than 4.7 and lower than 5 in said culture step.

10. The method for producing fermented milk according to claim 7, wherein
said culture solution preparation step includes:

an emulsifier addition step of adding an emulsifier to said cuiture solution.

15
11. The method for producing fermented milk according to claim 10, wherein
said emulsifier contains either propylene glycol monooleate or polyoxyethylene
sorbitan monooleate.
20 12. The method for producing fermented milk according to claim 7, 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.
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