Specification [Title of the Invention] Method for Culturing Lactic Acid
Bacteria, and a Food and Drink Product [Technical Field] [0001] The
present invention relates to a nethod for culturing lactic acid bacteri a,
and a food and drink product conmprising a lactic acid bacteria culture
obtai ned by the nethod. [Background Art] [0002] It is well-known
that lactic acid bacteria is used for the production of mlk products such
as cheese, fernented mlk, lacti i d. i a beverages and the |ike, and
various fernmented foods such as %B?é%ﬁl??ﬁ%ﬁée, pi ckles and the like. In
recent years, various physiological functions of lactic acid bacteria such

as intestjfgl;&egyl %th%ceolnlr?\;e_tr?ﬁ&]gnﬂeﬁﬂ@d! ke Rave ey ei&&{ﬁ@tseédand the

f ungus boEjy- per se o actic acid bacteria_and various lactic aci

bact eri a Biftef+R. a?RdBefoad ARt ePTirk FHPIWehl th foods and phar maceuti cal
product s, [Bachhheyl areed@pl ied to a variety of uses. [0003] Al t hough
the culturing o[f d(ﬁctic acid bacteria is perforned in various forns, the
nost frequently (be rmed is for the production of lactic acid bacteria
fornul ati ons, tTree predieott dnvehtian oa3atesnentae thetdiody foaodalsuehngs
fermente 1 Cl i a ri . d L ke by
using a (rjnlﬁ{:!'(%galrcgl I é’%t&gélfghaqaghgn%% 8%1%@31?15%@%?@%%% %ﬂgg'lr",glgg t he
auxot r ophy bichbetaeid| becteridei dqubbererobtatne@ney athg methed; there are
many typesgaéxdasthg A6t ¢ bacteria that do not sufficiently grow using only
a mlk ingredient as.a nedium In addition, if a certain type of bacteria
havi ng a. rel at[i%‘?%/] good growth property is used, culturing for a |long

period of tine It NLGRESARhIW AiaA Natdld beia bavitegisufiki akeat fagi dity

(the amount of acid.forned)..i.n_th roduction of lactic acid bacteria
bever agestqé%grtoﬁléwlqﬁ?@. cr’TE[ Proﬁu@ts S%@\?e‘%}e%ﬂ?t Lﬂ%rﬁ‘be"&feqaﬁéﬁ‘c acid
bact eri a ¥artic| engdpdracickmia t beeeregabt sinidn theledigasedmunberiotisl i vi ng
bacteri a, ¢ a0k . S..a.-pr i gL r i 0 f ti cid
bacteria %ever%%%@ éa%bgisfﬁgﬁlﬁ kag ?ﬁk%gﬁ&r{l eeérz’u g’iﬁlo é1la?1\;i| kg&b%g‘%fi ais
consi der el F&CBA LI YHRIF $ aMar 1PhEr R DS £0 1 9Gt ¢aliFugiediom spe b idtd trige 8abdt ances

capabl e ofad#&F£asLbE 4918n8eQMi Ra0frd 181 DACSPLERER s B EhEM i hRGe
culturing of lactic acid bacteria are generally added, in_ order to reduce

the cul t R&LR i FEUCERPBERL | ExEhacEPEls PAdYs PSF t3hi 9k proEELFnacid
dﬁgr?dﬁt imctimmm varpbusi Dgc 8l _rubjai:bgs:tamdape@ltdﬁgs @ siseRxhgact gnd
the like are kn S.gro pronot i ng.subst ances, or_substagnces confirne
to be ef f&ctive Sorﬁ?]ﬁ%rleéa\g%ﬁlf%(lggﬁw%gd[% aceutica Fﬁf?ﬁ}%?, Sa fthod

usi ng a wWitey @xe rapnlioéd Sakealessiany/ of asemter extract of Sake |ees

whi ch has been [td(ﬂ)ag]ed with a protein degradation enzyne (Patent
Publication 1), a nethod using an extract of the |eaves of a Coffee plant
(Pat ent Publ i cdtitdiPugh | thenetwbbutbieig of cdapkég cAckdf Maatieriaa psotein
(Pat ent Ryt edhd @i v aanibdh&drine havembeensrihtearili paREhelinespr esent
application fqQund that extracts of tea, .green onions and %'rllger obt ai ned by

extract i drPTwittH BF U147 o tie agd 33 baREETE8r TPREPEESIRE St hELGr owt h
of | acti pmuiuttioet erfi @ardetsr epontadetih@aidy tisodPatet aBubkirnahtea 4)

[0006] .. he. ot her .hand, it .is inportant that |iwvi actic acid
bacteri amalrlek'de |c%/telrce SR cP at%%ed 5 é)s?tvieﬁegéessd actg’eteos S élrdeé:glg \E/Lé Fogg
physi ol ogisgidlg umicktl dbngrpdiehs dudt s aadingi lbatllerisaa mElddgf.or Howewmentr der to

mai nt ai n & Righaykakbbbhy OF ARG ok 86LH1BALLE ithd b ALYl eg Bh1fgproduct
conprising the sane a nethod using a conposition conprisin 28 to 90 wt %
of a fat F¥FMH cHRSS RS IFings WeesuRt 8ctic pgigsbackprip: khpéspect to

all sol i hweperertentRet §AbwRIDIHE 3hil9Na i1k 2Agradiehiods usinegidgad
fungus badi es, .aof .l act L ¢ aci d bact gria Paé ent Publication 6) were proposed.
[Prior ArrlﬁépéFéﬁ%%sf a certain type of bacteria having a relatively

good growth property is used, culturing for a long period of

time is necessary to obtain a culture having sufficient acidity

(the amount of acid formed) in the production of lactic acid

bacteria beverages and the like.



[ 0007] [Patent Publication 1] Japanese Patent Laid-open No. 5-15366

[ Patent Publication 2] Japanese Patent Lai d-open No. 6-125771

[ Patent Publication 3] Japanese Patent Lai d-open No. 2006-230259

[ Patent Publication 4] Patent publication No. 3648115 [Patent Publication
5] Japanese. Patent Laid-open No. 2007-97447 [ Patent Publication 6]
Japanese Patent Lai d-open No. 2008-5811 [ Summary of the Invention]

[ Problens to be[o%tqhv]ed by the Invention] 0008] However, the quality
of mlk ingredients,” a natural product, is not constant, as it depends on
t he season, prdioetviean arwela,upimgr eS| ac et hodl dntac berla kiesr Theledor e,

even whe é&nﬁy@ i ty wer i f, i i
i ncr easi #)g t he Srggévﬁé %%%BELE tg i lelxé\%a(ﬁ%&\cl)%ﬁﬁgl ;nso%ftb (Ffagtlﬁlgglglc?%céac%ae'ri a were
used in @Meditie ddaRa disng Prebderk innghedreptugsiannafetaatidurehy

cul ture ofad@stiL£ vr&iedRRGE 8hiaathd ariexamplRichhenduWhdie0bsl ativtngcid
bacteria.in the resulti n%_bé:ul ture caused not to be mmintai ned constant, and

when t hi LRHTHE WRCWREH$HFA  He B?oa’ElEPFBﬁan f%ﬂr%ﬁr%riﬁﬂrbﬁ’%ucts or
t he |i ke,gitdetnpHasiotoing isubag diacieidapadileved phecepstiagstieogsowti er

preservati of .the food and drink products or.the.like . .
Accor di ng?@?tl’f%eb%%eerc aoifo t%em%$%%lgn v n?‘il%%u?lsn oof)r%)a\l/?%:éc aa(r:rle? hod for

cul turi ngrdcivtrin aviaed deacteylily soldasl .t dnolotrdierr &ol getliceathd Gattere a

cul ture iy whi ch dihe, " o@lsbite | agthe ald bacteripiean berstably

mai nt ai ned. _ Further, the object of present invention Is to
obt ai n a GVBPR T U PARIPPEERAMRIGHYIS PRGRA 34 enddeP tidceryeagtl ture

havi ng exGeldLmt anoduet 18kabitéd thhoddVRANG bt hSpL¥nBE i hBesith 9Ph LB
[ 0009] The inventors of thebggg?gétﬁ%gl i cation keenly studied to
e

sol ve t h@alYPe  HrGhEerBl T 4HEAst % Pt A8 EECHAPTaPTPY Hdli ngs

that the qualitpomsla mlk ingredient used in a nediumaffects the

stabilization e _nu r.,of. |lacti cl ria tic i acteria
fermented pr od&f:utlg}‘eal?fdg%%tﬁ%rdﬁ%ﬁ%%Vg%%‘%f ?%%gc%t ﬁoaft Egkggc %scg&g%? %P

bact eri a xwhtarextrasi eh Seike epdohich hasbeendoiahiratvérha pantdenst abl y
MBI Nt ai NefL HAMAL §ie RIS HINI pRTBUMTGOTY | 8 REtAH Lkihgosgdi ent
having a friee phosphori ¢ acid concentration of less than 0.25 wt% In

addi t i on,e¥HAGheEntRe devashetf i Eodifecapprrtatl e HodNdliratinRen) a mil k
i ngredi end hw&StH6@duaSny NEdEHD 1Sk abiel iazatd ONwotnt ke pwihein ofphashtc acid
i ncr cased T LR TR & pIfpIRics 1ot RE MRS ¢ ShBofBPerEathe b Edent
inventi orpresent agpiritdesriornt Meound eiiadr exdfradtes pfeseat, gppkncationsfound
Lt o SA  ANGLE e I ISLIPYLG MLk RO 8cR0, g 1Tk
as agents for increasing the growth of lactic acid bacteria,
and reported the matter (Patent Publication 4).

[0006]

On the other hand, it is important that living lactic acid
bacteria are delivered into the intestines so as to increase
various physiological functions by the lactic acid bacteria.
Therefore, in order to maintain a high viability of lactic acid
bacteria in a culture or a product comprising the same, a method
using a composition comprising 20 to 90 wt% of a fat in which
phospholipids account for 40 to 55 wt%, with respect to all solid
components (Patent Publication 5), and a method using dead
fungus bodies of lactic acid bacteria (Patent Publication 6)
were proposed.

[Prior Art References]



f 0010] Nanely, the present invention provides a. nethod for
culturing lactic acid bacteria conprising Inoculating lactic acid bacteria
to a mediumconprising a mlk ingredient having a free phosphoric acid
concentration of less than 0.25 wt% and a phosphate. [0011] In
addition, the present invention provides anmethod for culturing lactic acid
bacteria conprising inoculating lactic acid bacteria to a nedi um conpri si ng
a mlk ingredie |ng a free phosphoric acid concentration of |ess than
0.25 wt, and a [3# ein content per solid nonfat m |k conponent (SNF) of
| ess than 35 wt %Padrechta Rutt ercasivlabl k] phosphate. Patent pagfleppdheNohat skim
m |k powder,igsesed as the mlk ingredient. [0012] Further, the
present |nvent| on provides a food and drink product conprising a culture
obt ai ned by i nodfahaniy Bueticatien d? ba%@lé@ﬁlﬁs% opétﬁ%’élrgﬁiéoﬁﬁﬂlsi“ﬁg a mlk
i ngredi en§-hayypg a free phosphoric acid concentratr on of |less than 0.25
w%or a mlk ingredient_having a free horic acid concentratjon of
Iess than 0.25 v&%% tedid dﬂblrjcﬁ%rlno%o?] le "E‘P $SQof REeRbnPat rr?PﬁnchPrponent
(SWof | e3®06 hamo 359 wt % and a wat er sol ubl e phosphate, and culturing the
same. [Effect of e 1.n [0 I t od of
the present inv rﬁa}hcoer?t if a Eh(l 9 ngr eé’l etntmﬁgsggg%uaﬁ% yh\gar?gégﬁ%gpendl ng
on the season, drReheott cﬁulakmtmmc@ksﬂngapemeﬂatahtsLepQ openhd¥oli ke
because i4y%. gﬁ@?ural product is used, a lactic acid bacteria culture in
whi ch the nunber of lactic acid bacteria can be stabl]}_r mai nt ai ned can be
obt ai ned, and tH®atedh Pulicaaterrfh dapeneec cBaAtpRtappifeaPed Howi de
range of ¥@ggosig1heal th foods and pharnmaceutical products. In
addi tion, accordin to the nethod of the present invention, as a culture
stably cohpreshy I‘é]ilﬁelﬂﬁﬁﬁﬁroﬁg lactic acid bacteria exhibiting high
activity thnoleerﬁ)bt'amnled byleeabbni ngeshhstantes ] known to be effective to
i ncrease the gr roperty and viability of the lactic acid bacteria, it
is especially a prop iate for the production of fernented m |k food such as
lactic acid badieréeehevehageniadidyt hef | midki ningrieghiaries nuabepterali vi ng
bact eria jsogeoe! dalednbe NEAIPONE ANbs it degeiiddiCon AGROT dbBGHO 1 he

met hod of e present invention, a nmilk product which is a natural product
can be uSREC@ACHIPRIFFAI PROGEHRIRIMEEROE ARAthey 4 c Theratpaeteri a,

i rrespectéyen Afnd&neRAs At iRAUCthaR RELA, cHHOLERSH b Weoeedubalivet eps or
the like. [Mde for Carr g Qut _the Inventio 1

00141 .. A m. |k
o edi erfChaViHESS Thb L h SUOMER CERRST GG Jort- Y 085 LARRAC0. 25
W % i s usadias bhlegemilak wage ediserd in @ neeldinm f compulitsimigngtheactidkaci d

bacteri t T h I j ti
of o i Hi TP EPLE B eI 106 SRR RO RABEIE, AE1d paRReeThL Sy O
usi ng nol bdiexaamile .(the nmqmeﬁdm@maﬁéﬂﬁmt@iq A8 th&sesylEdndi rm

whet her the phik 2g5&di 89t hasna f‘nﬁ@ﬁtﬁ@ﬁ%ﬁhgfjh%tﬁﬁ‘td GARCRRAERAkhE] Wi thin
the above range. The termmi 'k ingredient nmeans a _materjal conprising a

mi |k prot@FhtREP 613F USFECEPFCtRR A G HHRA &df TPREI e HritfaPTRPME Such as
cows mi | ker 0614 9.id K tardntih@elri K€, 1 5¥iny nbd dkt povel &/howkd® e eiipk tpawder ,

fresh ergn]aanéter‘dgg%ervatlon of the food and drink products or the
like.

Accordingly, the object of the present invention is to
provide a method for culturing lactic acid bacteria so as to
obtain a lactic acid bacteria culture in which the number of
the lactic acid bacteria can be stably maintained.

Further, the object of the present invention is to obtain
a food and drink product comprising a lactic acid bacteria
culture having excellent product stability.

[Means for Solving the Problems]



A net hod for neasuring the free phosphoric acid concentration of the mlk

ingredient will be expl ained bel ow, using skimm |k powder as an exanpl e of
the mlk. ingredient. Please note that the val ue nmeasured by the follow ng
method is defined to be the free phosphoric acid concentration of the mlKk
ingredient in the specification of the present application. [0015] <<Met hod

for Measuring Free Phosphoric Acid Concentration>> (1) Reagents (a)
Ascorbic acid Sﬁ{?jﬁé%?n (72g/ L) 7.2 g of L(+)-ascorbic acid (Wako
Pure Chem cal ies, Ltd., Special Gade) is dissolved in water to

prepare a sol utTioa iraxemigpss todt ahevptelmbfapm&da_tlc&naketelmayseltuﬂheﬂ is
stored ing I atuyr f

nol ybdat e g ﬁ%fl}t‘}i%oghé%%oq}e @r%ggg'ﬁ% %é)?:%%mx% u qi)hdé:{gggﬁegr a%ydr ate
(Wake Pur&imdénvedthathdbst avasitytqf a TEBbJGIJalgr@q}"(R!)t aﬁedonzza gedfium

bi s[(+)- tafffééizbkcﬂ@aftbm&atzat&bhlaf Q@ifeaﬁﬁnhlb'é‘} forf' mxee%eac(l\aﬁbaclﬁa&ga

Chem cal Industries, Ltd., Special Ga are di ssol ved wat er to prepare
a sol uti oh®HRFNif éctlgt EFCQ%FhﬁEfQﬁm p3gufRLts . aad PZDPP§F1§P1§€I furic

acid (24,d¢nfsrmnddedhte bhaaealid iadid bquEpPa£ GubOhtd i 0N HAYEAJtaet Ot al
vol unme of 50 um npl vbdaéﬁ]% b| c .acid m%ture oI ution

ni
(col or - f o?‘rlﬁlﬁar i d’talct(?ﬂ‘)c 287894 ATHE KT, f28RA*t he
ascor bi ¢ beiabtsvingd oz ing28/rediwm eomprdadisuigch ikt migre\dj]emfehaaung

th f rd
nereof |5 ok GHESBADE! UL 0% e 56 o 100 0 SN 5
Pot assi un@@@h@ﬁ@@geﬁh%ﬁd’éﬁiﬁl@% fodr taemmwmmpmmmm)fqu@dh@aa@d at

1052QC f oyhaRodtmi P NFSaiad 15 £ e iINmBades, C%%Eg'illzgtg.%gﬁog
thereof is taken to prepare a solution having a total volune m..

The sol ut¥®% I}IE“‘%%Péleﬁtécd%?kd pagdenia ént*é%é?%%&fée%fla@ttl& ?Geé

(e) Standsadt@hoapamentasi gprioancsel ugllqms(eiasecﬁ Bdda bhéla) phosphatd m of
t he stand rd ¢ cent%&lt ed phg:s phoric %ei %ggsol ution 3--P/n)

50,p9 P
is taken t® be il I8 %50 ™ surf g 1 sk.lg'(’%l $PAndard
curve (FyrWieer urm pmneactqmt oftElse pnd:&mtslacplplmmlmnlﬁounﬂurre

t her eof '@h%t Oﬁ &hd uMnx hrddlet & is fg,r dplm%lg‘Prodggea . (i)

The st andar osphoric acidon so ut| on o]
each testa@%él@oil{t&)hq‘ﬁuwa@ﬁc@éll@ﬁé produet @Eabglz-aman@eapnedugec m,
2.0 nL oruySifgMnie enepare.a solution having a total volume of 5.0 ni.

[0010]

Namely, the present invention provides a method for
culturing lactic acid bacteria comprising inoculating lactic
acid bacteria to a medium comprising a milk ingredient having
a free phosphoric acid concentration of less than 0.25 wt$% and
a phosphate.

[0011]

In addition, the present invention provides a method for
culturing lactic acid bacteria comprising inoculating lactic
acid bacteria to a medium comprising a milk ingredient having
a free phosphoric acid concentration of less than 0.25 wt, and
a protein content per solid nonfat milk component (SNF) of less
than 35 wt%, and a water-soluble phosphate. It is preferable
that skim milk powder is used as the milk ingredient.

[0012]

Further, the present invention provides a food and drink

product comprising a culture obtained by inoculating lactic



(iii) 400 pL of the color-formng solution is added, and the m xture

solution let sit still for about 15 m nutes. (iv) The absorbance at
Uv 880 nmis neasured by a spectrophotonmeter within 30 mnutes. (3)
Measur enent Procedural Steps (i) After a sanple (2.0 g of a skimmlk

powder) is neasured, and dissolved in water (or hot water), the solution is
filled upinalOOrriLvqurre nmeasuring flask. The solutionis let sit for one
hour or 10n VLVA SPIN 6

(5 ooomey 2 arteriar e Beotgrors Findid o yf el Be¥A(5, so0 o
30 m nut es, fR259@Phosphoric adiid ronicenftrhttianeodf 1¢66)than ALl attél pr

measur ed ér}gmg J]l}.lﬂiga,%éd‘é %ﬁ%lkgoa@rgg'mmgr'a&é Ic@ﬁ!éemér t% offf whole

pi pette to he solution o i) is
measur ed, O&nte$S Poan é’d AntiE3a eESt 3tRBRLGYN LB RN WS Seilget p@nfat

(V) 400 phiok é&ﬁp&@é@f (fsmny e i@lslét tRBni 55 aglded,arnd whikersabitbes is | et
sit for about 15 mn (vi) The absor bance at UV880 nmi s

measur ed BYOSPRAER¢ rGBﬂoFBi'TEPEimﬂA thfnsSaBenmi nut es ( vii ) The free
phosphor i CEAEédt asbubhe ( pgt&¥halidnils determ ned, referring to the standard
curve obtai ned w\%{f . The ratio of the free phosphori c acid contained in
the skimmlk p is determ ned by the formula bel ow, using the obtained
free phosphori Aeeexdiampute . tHe gieflirak qgfhddphereseadi dnventtienskiim ai | k

powder thﬁ#i&%%%%%lm 'w‘ﬁo%%' &%ﬁg?y?f\{é#%sv ﬁ e)ﬁd:ll.glgo o magéa PX 100

g/2gx1lg *The met ho erring
to t he anﬁl—'?@ﬁl@é}oﬂetaﬂm'ofpﬁﬁ%gﬁﬁbﬁﬂc PEEICE dugiad- (%ﬁgﬁd@ﬁurﬁm uéikascorbic

aci d redugbéQnde alis QPps it ROl pFBkLEE 18 ddes f goleawﬂe%ﬁ%ab%haet hod
and 315 KOlgméfact ory effluent test pnethod,

1998 t he
present %V oy “&h P EBERBRSE A 13 ThHE ef Llnk g?F%Jélf)I‘rJ@@prh%rs ébégi d
concent r aha bt dehed manele p tiahe edl) oaed rakehbak t B¢ heds baheatefi2oudtute and

the prote cont I i d_nopfat mIk onent SN | ess _than 35
W %is ex%%ﬁlig gapéggg %(F))efaer apnte M i ¢ ngr g%r sul'(slgaﬂh ?‘ﬁggﬁe&num for
cul turi ngphama@elatmabapreduats The protein content per solid

nonfat mlk compongahitishf) LUoRA Al €4 BhenEnTY B atfhe PEIr@Wenk0017]

invention, as a culture stably comprising a large number of
lactic acid bacteria exhibiting high activity can be obtained
by combining substances known to be effective to increase the
growth property and viability of the lactic acid bacteria, it
is especially appropriate for the production of fermented milk
food such as lactic acid bacteria beverages and the 1like in which
the number of living bacteria is considered to be important.
Further, according to the method of the present invention,
a milk product which is a natural product can be used as a
material in a medium for culturing lactic acid bacteria,
irrespective of the season, production area, processing
procedural steps or the like.
[Mode for Carrying Out the Invention]

[0014]

A milk ingredient having a free phosphoric acid
concentration of less than 0.25 wt% is used as the milk
ingredient in a medium for culturing lactic acid bacteria in
the present invention. The free phosphoric acid concentration

of a milk ingredient is determined by a known method such as



[ Formula 1] protein content in skimmlk powder X 100 anount of skim

ml k- (water content) - (fat content) powder (100)" [0018] The
protein content the fat content and the water content can be cal cul at ed,
based on the determ nation nethods described in the Standard Tabl e of Food
conposition in japan (5th Edition). Mre specifically, the protein
content, the fat content and the water content are determ ned and

cal cul ated t he Kjel dahl hod, t Rhese i eb thod

loss in the" %‘é%?gdt%/ %%l%tdcaﬁ e e CIG%A e&‘&%@ﬁﬁé Pﬁ the

di rect rretlhedlmket he dpyalfngrrammea:dlmnltire neiliod:,ng:eescpemtt Viedy.a free On

t he ot her i . JolaTeRTely! ed medi um
for cult uI? gﬁta%%??%%gg%&@gg%glggﬁgmﬁpﬁ%% ove a:kgn#é %Q?ncl udes
wat er - sol Bble bhegeﬂaee‘s; nEBRE et eria) ycomﬁimmmyldtb]genrphesphate

di sodi um hygE ogen gesinha %xan%mntﬂé%gbﬁhq{&gﬁe BRemRAaH L1k diARREI UM
hydr ogen hosphat e, ﬁ$0t assj um di_hydrogen phosphat e, ot assi um hydr ogen

phosphat €5 °‘t’? MSddi PP RS Shindt 8ndt The) dikss |%ﬂﬁ$‘ﬁl‘f8§%8?@g‘éﬁd e § Pkékar e

exenpl i fipowasr preteshbtec@xaanpieshel Liks.preferable that two or nore of

t hese phosphat cofbined to be added . to t medi ms ch, that t he pH of
the mediumis \;e\nft hli??t}t%derbrfgtﬁrgl *§%3Hg& I:(Itht? %r§)e P gggfroric acid (he

present |icere¢nbnatide @ailddc: alncdtlmt.ngredhenphms;ohama expladnhedobplowi de

appr oxi t fire p c .
concent ratTond Qﬁ@?@%‘ﬁ%ﬁ%ﬁu AL B b AR af6 ket
phosphor i Rle@$ e it éhﬁédt fi Y%@%m%ﬂq@fbbwehhefﬁ@ﬁwinﬂ;méﬂwﬁr be

phosphor i gefch&a &@ns@rttlreaff@e o spHBRAI UL hdeh BasuRdor afiaye1Reen
prepared usi ng.a mlk in redl ent in which the free phosphoric acid

concent r atFPReTEeHt 250 wtie oFPRGHELCRFEPRr 3bI §1B. PEE#EYSt BPBLEB2HE 9% as a

base material. [0015] Further, the concentratlon of the mlk ingredient in

the nediu £s iall ted general, conc ation. For
example. YIS EREL ESETR R iny ThEEE: pROSRN S-S0 RETa0LQRSRRERRE RAQL, T
t he armuntlbeedlg@n’pmosphate used in the present invention can be

det er m ned by t Iﬁg l?iecte |£1(glg£):[6prll 7%?;)]?5 ow. The anount of the

phosphate used can concen I on of the phosphate,

presuming al .i tHe ol é’cful é*s(“‘df‘am%ﬂh‘&rl @cdd d (Wakohe PgResphaceiand
nU'eCU'eSIﬁﬂuéfﬁEé@hoﬁﬁaoﬁl%p@aﬂﬁl[é&gﬁa) is dissolved in water to

prepare a solution having a total volume of 100 mL, and the
solution is stored in a dark place at a temperature of 0 to 109C.

(b) Ammonium molybdate solution

6.0 g of hexaammonium heptamolybdate tetrahydrate (Wako
Pure Chemical Industries, Ltd., Special Grade) and 0.24 g of
bis[(+)-tartrato]ldiantimonate (III) potassium trihydrate
(Wako Pure Chemical Industries, Ltd., Special Grade) are
dissolved in water to prepare a solution having a total volume
of about 300 mL, and 120 mL of sulfuric acid (2+1) is added to
the solution to prepare a solution having a total volume of 500
mL.

(c) Ammonium molybdate-ascorbic acid mixture solution
(color-forming solution)

The ammonium molybdate solution and the ascorbic acid
solution (72g/L) are mixed such that the volume ratio thereof
is 5:1 (prepared at the time of use).

(d) Standard concentrated phosphoric acid ion solution



[Formula 2] (-free free phosphoric Medium ' nolecul ar phosphoric acid
acid concentra weight of content:fat :ton in base materi al

(50 ug PO, -P/mL)

Potassium dihydrogen phosphate (for a pH standard
solution) is heated at 105+£22C for about two hours, and is cooled
inadesiccator. 0.2197 g thereof is taken to prepare a solution
having a total volume of 1000 mL. The solution is stored in
a dark place at a temperature of 0 to 1l0eC.

(e) Standard phosphoric acid ion solution (1 pg
PO, -P/mL)

1 ml of the standard concentrated phosphoric acid ion
solution (50 ug PO4}—P/mL) is taken to be filled up in a 50 mL
volume measuring flask.

(2) Standard curve

(i) Water is poured into test tubes such that each volume
thereof is 5.0 mL, 4.75 mL, 4.5 mL, 4.0 mL, 3.0 mL or 0.0 mL.

(ii) The standard phosphoric acid ion solution (1 nug
PO,> -P/mL) is added to each test tube of (i) in each volume of
0.0 mL, 0.25 mL, 0.5 mL, 1.0 mL, 2.0 mL or 5.0 mL to prepare
a solution having a total volume of 5.0 mL.

(iii) 400 pL of the color-forming solution is added, and
the mixture solution let sit still for about 15 minutes.

(iv) The absorbance at UV 880 nm is measured by a
spectrophotometer within 30 minutes.

(3) Measurement Procedural Steps

(i) After a sample (2.0 g of a skimmilk powder) is measured,
and dissolved in water (or hot water), the solution is filled
up in a 100 ml volume measuring flask. The solution is let sit
for one hour or longer.

(ii) About 6 ml of (i) is measured into VIVA SPIN 6
(5,000MWCO), and is subjected to wultrafiltration by a
centrifuge (7,500 G, 30 minutes, 2592C).

(iii) The filtrate of (ii) is accurately measured and is
poured into a 100 ml volume measuring flask by a 1 ml whole
pipette to be filled up with water.

(iv) The solution of (iii) is measured, and is poured into
a test tube by a 5 ml whole pipette.

(v) 400 uL of the color-forming solution is added, and



X concentration in mlk ingredient X Lion X phosphates* nolecul ar wei ght
of 100xphosphor us * If two or nore kinds of phosphates are used, the
average nol ecul ar wei ght thereof is used. [0021] For exanple, the
anount of the phosphates used a m xture of potassi um hydrogen phosphate
(50% and potassi um di hvdrogen phosphate (50% having an average nol ecul ar
wei ght of 155 in a case where a mlk ingredient having a free phosphoric
acid. congcentra n_of 0 w %o 0.24 % LS use 0 prepare a nmedi um
havi ng a m¥k® |%8£%8|eﬁF Coht 8t 6P 28°% w%ﬁ% g% érgingd by the

cal cul ati on bel bwi) The ab&pthquexaﬂl HVBﬁQFQMHEHS hmeaayradf rse a

phosphori A.QfF 0220 used: The lower limt
(0500, H6p R 5P aRGEREEaE, Peshin g miplEes LooT:
(vii) The free phosphoric acid amount (pg/Vial) is

determined, referring to the standard curve obtained in (2).
The ratio of the free phosphoric acid contained in the skim milk
powder is determined by the formula below, using the obtained
free phosphoric acid amount.

% of free phosphoric acid in the skim milk powder=the free
phosphoric acid amount (upg/vVial) x 10,000 mL/5 mL x 100 g/2 g
x 1 g/1,000,000 pg

*The analytical method was performed, referring to the
analytical method of phosphoric acid ions (molybdenum blue
(ascorbic acid reduction) absorption photometry) in the food
ingredient test method and JIS K0102 (factory effluent test
method, 1998).

[0016]

In the present invention, a milk ingredient in which the
free phosphoric acid concentration determined by the above
method is less than 0.25 wt%, and the protein content per solid
nonfat milk component (SNF) is less than 35 wt% is exemplified
as a preferable milk ingredient used in the medium for culturing
lactic acid bacteria.

The protein content per solid nonfat milk component (SNF)
can be calculated by Formula 1 below.

[0017]

[Formula 1]

protein content in skim milk powder
X 100

amount of
[ skim milk ] - (water content) - (fat content)
powder (100)

[0018]
The protein content, the fat content and the water content
can be calculated, based on the determination methods described

in the Standard Table of Food composition in Japan (5 Edition).



(0.50-0.20) X 20/100 x 155/31=0. 30% Nanely, when a 20 wt % nediumi s
prepared using a mlk ingredient having a free phosphoric acid
concentration of 0.20 W% the phosphates may be added in an anmount of 0.05
wt % or nore, preferably in an anmount ranging fromO0.05 to 0.30 wt% Nanely,
0.05 g or nore, preferably 0.05 to 0.30 g of the above phosphates may be
added to 100 g of the medi um conprising 20 w.%of the mlk ingredient. (2)
When a m in ed| aV|n a free. hos horlc i concentratj of 0.24
W%is us ‘d S%’r? rﬁI (”br‘?%e E}gﬁ f%tlggylgen ©The
upper |invated. Sﬁnﬂeﬂﬂ) ai(eZGéﬂ:éﬁanédSEhalcﬁléﬁ%ated by hNaseKyeldahbn a 20

wt % nedi r eRal eqﬂug! ent_ha e phes ric
acid cont:jr[e% i o%ﬁof 4@\/\E§t %B l"{{&;hp at e%n%a%ggghgd&e% I nﬂgngg%)unt of
0.01 wt %mahndeylpgeﬂetla‘b@yat retawo sphrimitc r@hg‘ie@qafbmr@seyrteole 2Bewt %

Nanely, OgPde8t QrfeﬂHHdaorpfﬁé Qfﬁﬁrb@ Qi8la&Qi Pidk nga’é:ﬁod h%e@EQ}é@lQQ@_§fphat es
may be added to 100 g of di um conpri si ng

i ngredi ent. [o0d¥2fthe bther Pﬁ‘nfihe“bFBﬁaR%ﬁ?%‘ht apvanﬁéepurﬁffepheﬁpbartpng
lactic ac]hgle@a% thﬁame&éﬁhef@f Qlﬁﬂfﬁuﬂlmr?llfalcﬁﬂ.,c b.f:lﬂhiﬁat‘]gf@ﬁ@hmaﬂhﬁth aci g
concentratijon o e e S thap the lLogical fr osphoric aci
concentra??%%eg'fllﬁ%en%‘a lv_\/rﬁné‘ﬂ\{\’i%;esagg fEa°Po" ﬁ?ﬂ ft?e‘*@?‘%% Spar €8%fsi ng a
mlk i ngrseneenflchal/lylg gsodiwe ditgspimgerc wosbicorecedtisadiom bfd2ogenwt % as

b h I | acti
Scid cul copseBhant p SrdINAn Bp AhLEAENEBRELET B qrhd Ry B P T
food or dplinhﬁpleehen spﬁgaﬁﬁeueul tdilwdngodie dekeebbate. dudipetalrgium
preservathpirOfeh he giRebHAtddr i Nkrisodium Oprhdwpitiier h@@@po'tgsyiﬁmfree

phosphoric acid concentration is higher than the Ioe% cal free phosphorl C
aci d concRPeFRER bR YA the htle ARaAFERPLd f488uRe P SRR DEEAMBLESar ed
using a nit klsn@&eetleeﬁuoﬂaawm athd eerpmesehaf ctioessl pROSERAt8EI areof 0. 50

't he obtamTHet ot P R4 bacta MaRemLnY San BauEe P RErdR BRI  he -

qual ity ofstwethboondtioe deuhkapruduges(pﬂrrpr ltsl Ag.same nmay be degraded_ due
to aggregation Egofg]em pitation during preservation of the food or drink

products. [0023 In addition, in the present invention, ingredients
whi ch ar e used r thench e searti dnventigat. cthei ddsiad eAmauNEndfr &heot her

than a eéil ent hadig eofr geoRhesPhUirAcinhConRcentRat i @amaf | ess
t han 0. 2 and wat er - sol ubl e osphat e. maybe added to the nedi um used
for cul tu??‘h@e‘FE’E?H:mamﬂs baft eﬁ:g EBBHﬁPBQr%‘(Jf’ t RELE | AgreaP&Radion

i ncl UdeWLCE@Iﬁ:lli[Ba'BMh s ¥ubarabtAngvitlkel RoBentdamion Cofvitiadn rBand t he

i ke, various |des 0 aC|ds nd sal t.s of al_ci nagnesi um and
to g gan?ﬁe ng are nof'ﬂf)arntq ar gﬂ"r‘ﬁ% eaglfﬁg]Z

t he Iike.phl% am)unts use
free phosphoric acid concentration of a medium which is assumed

to have been prepared using a milk ingredient in which the free
phosphoric acid concentration is 0.25 wt% or more, preferably
0.25 wt% to 0.50 wt¥% as a base material.

Further, the concentration of the milk ingredient in the
medium is not especially limited, and is a general concentration.
For example, it is 5 to 30 wt®, preferably about 10 to 20 wt%.

Namely, the amount of the phosphate used in the present
invention can be determined by the calculation using Formula
2 below. The amount of the phosphate used can be selected as
a concentration of the phosphate, presuming all the molecules
of phosphoric acid in the phosphate are molecules of free
phosphoric acid.

[0020]



Lactic acid bacteria are cultured using a nedium prepared in the above
manner in the present invention. The lactic acid bacteria used in culture
are not especially limted so long as they are generally used for the
production of food. Exanples thereof include Lactobacillus genus bacteria
such as Lactobacillus casei, Lactobacillus acidophilus, Lactobacillus
crenoris, Lactobacillus hel veti cus, Lactobacillus salivarius, Lactobacillus
gasseri, rgg Eus fermentum Lactobacillus yoghurti, Lactobacillus
delbrueck su sp, ul gari cus, Lactobacillus del brueckii subsp.

del brueckii, Lactobacillus johnsonii and the |ike, Streptococcus genus
bacteria such as Streptococcus thernmphilus and the |ike, Lactococcus genus

bacteria such as Lactococcusfactis subsp. Nactigs, Lact ocaccus }actds sub
crenori s, Lact 6€88cus phant ar uRhosR&ddsccys r fmﬁﬁépdii}s apdmehechilre,

and Ent &ﬂﬁﬂﬁﬁuﬁugﬁquﬁ_ acteria s@@ﬁdas Entler o @ectal i b, wERGREOEPCGUS
faeciumland the |i 0%% cullture conditions_fpr these | act|lic

aci d ba téFﬂf%ﬂH?q [ﬁﬁ?ﬁﬁ?%f%tﬁﬁﬂ i%i ons '8 genefa PEBFPB?Eeﬁf

| actic dmdbhaetnesrte&;leahd a e notn espeki al lly liwted r ex

conditions of a tenperature %u dlé%t 40QC and about 1 to 7 days are
preferable.ln addition,  as 'rhe__ 't O0re conditions at this tinme, nethods
suitable for the cult.Lu:ing of lactic acid bacéerm@l@@eﬂanaweb@hbpmfO:TIIy
selected fromstill standifg, agitation, shakin aera he |ike

[ 0026] The cultnggyobtalned by the 2%It re net%hgggi ?h% prese

i nvention per se or after having been subjected to a sterilization process
can be applied to the use as food and drink products, cosnetics,

phar maceuti cal ducts and t ke. The culture ma ed al one, or may
e i xed w h doifoh? GmBPERICHIAS SEPBATRERS Srfretp oo s baUPesstan be
col | ect edndrermise weightethadevnfishedubgda neans such as centrifugation or
the like to be Further, the culture nmethod of the present invention
can be applied to e production of fungus body enzynes produced by lactic
aci d bacteria. JooZKample, thehamoune aflltiigr ehobphiahed wsed keméyktioee

met hod of o B tHiRSeM hyaééeateh%aépﬁe@@ Gt Qﬁa%ﬂssfﬂmdﬂﬁg)aysgent he

culture maybe forrmulated into fernented kK such as th of plain type,

f1 avor ed RN (55 hdracipetan ﬁ}éer%ﬁﬁ tmqlﬁﬁ:éll% Wgt%ef 4665i dn( har d)
type, frozefade pehre tdweml114<a,ndr_asallemta¢1adrlbag:taerflraeapbegghagec keiar
cheese or_the | is used aa rink

ddi
or food p?%%%?ér%%%?é%% 2Q v 3§% 3"r4uBI°§n]cF Pﬁ%glq'l(kgreaﬁﬁecﬁ f& lVﬁrl ous
food mat eraalsg aoulle«aunmle:dxqmn araltémgrediZnts 3sealn bas dateomined

sugars,t r i ousvi t am nagent sandt he |i ke nmay be added
as |ngreg&€nts t afgﬁ%§£%%§n§§gg&mnth the culture. Specific exanples of

t hese food nat érf aWhenna| ek sigresi iqcth hay iggcp otieee gphesepderifr aetidse,

pal ati NosgnddehBd ©56n HACHOSE, wk¥Yi pseysagltose and the |ike, sugar

al cohol s such as sorbitol, xylitol, ervthritole lactitol, palatinit,
reduced mlﬂwqﬁnﬁPWﬁQU%ﬁmsyrup reduced maltose gl uti nous starch syrup and
the |ike, (cveRt@enesp havongoa ki ghsdsureeost sweet ness such as aspart ane,

t haumat i n, cral ose, pcesulfame K stovia and the Iike, various thickeners
(stabilizerzﬁlsu as dgar, gelatin, carrageenan, guar gum xanthan gum
pectin, |OTusA- me%m)g&nZOQEOOan Yuby3tapbar§net hyl cel | ul ose, soybean

pol ysacchar i de.ldiipi G dapﬁ@pw}'{gnrﬁeaiﬁﬁo¥ aﬁgeg bl §€1nGM! Rifjcer s
such as sucrose atty ac esters l'ycerin fat ester ygl ycero
fatty acitieadient h@é’rllﬂgt antreg tp}loaiﬂfd)rés% arid ¢ee¢@mhrehu0m¢€ Pi. Ré m |k

fat such.as craaénpm;n%te§%y WeeaBAH e idRunaCiodulbanlss y$4cBras
citric acid, Iactlc aﬁ? acetic acid, malic acid, tartaric acid, gluconlc

aci d and THe 1 iBELEREAR Bt Wi ATh ARy ARELRE (FhAT 0a 0%y iteafli-A9 BSvi t ami n
C, vitanmNemsdy f e d5 kepornmoes alsrefetaeby aal 08 we 0nagngoflidhez aB6yvel 0N,
nmanganese, an VOr i agefy s of urt .type,. berr. or ange
type, qui ncedgflw1§aeé ﬁéﬁnes%“%a%?%q ) %% &gl ti‘/‘ﬁgl}(lg‘ps pfyéln%mgﬂt type,
grape type;? zﬂﬁlthﬂ nibe, ipaeaediepe, custard cream peach, nelon, banana,
tropical, herb, (Zt)eﬁheﬁogfm}@ri%g&léﬁlélheha[vq_%%gli fre phoFs):r qu)lfg_td Qelﬁf the
drink and food product using the culture nethod of %e présent 1nvention
may be perforned by normal techniques, and is not particularly limted. For
exanpl e, a phosphate is added to a skimmilk powder whose free phosphoric
acid concentration had been determned to be less than 0.25 wt% in the
manner satisfying the predeterm ned conditions to prepare a nedium the
mediumis subjected to a sterilization process, lactic acid bacteria are

i noculated to the nedium and are cultured, and the nmediumis subjected to
a honogeni zation treatnment to obtain fermented m k. Next, a separately




(Test Exanple 1) (Ingredient analysis of the mlk ingredient) The free
phosphoric acid concentration and the protein content of a skimmlKk
powder from Australia manufactured by the Murray Goul burn Corporation
(hereinafter only referred to as "Sanple") were nmeasured. [0032] (1)

Measur enent of Free Phosphoric Acid Concentration The free
phosphoric acid concentration of the Senple was neasured in accordance with

t he net hog géﬁﬁkgﬁgoknoga{)ggéag@ qulg Eln t he specification of the

present applica esul he free phosphoric acid
concentr at i obhe hkewef Wami®. 23% [0033] (2) Measurenent of Protein Content

The protepp sonpept ok the1 SaMR! esuasg,cgl gybated by Formula 1 described in
Par agr apht[0017] |n)the sgeglgfl cat ?,gn o? tge present application using the

fol | owi ng” anBP§tPRRET vAITES. Protein content of the skimnilk powder:

32.8% Wat gy . sonpept) B. ﬁa/qldfatxcpnsgmgi @ b As a result, the
protein content onent was 34, 3% SNF. [0034]

er. solid nonf
(Exanpl e 1) (Prl\é%% i ot & f@c‘t’?& '5%?1 Bakf ePFEPREPELUNEIRY @ MiLK gkim
mlk pomdﬂngr@@bsphataa&,ngaadfgé@@ﬁﬂ;pwmdjaeidl a@@bemt:vmtmn oand.the

Sanpl e of 3 ]%. to are._a rredl a gon osition
descri bed ?-n %ﬁé ease n % haéf({% elnar%lu oot tﬁ’e éhggpwg sed was
sel ect ed,meomsiRieeforabhntimldn tdﬁmlmﬁ erulEN Ofqeiodpdr to acié wngt he

h hat I e ]fgpéjpgpi id.(ge Rel
ﬁagigra elﬁael?éé?irrlg?@t gerj)J ge'?'ﬁloéo%ré :a%m was Ste:'bl Iqlﬁzg 0t bgo%%;t gg m nut es.

Next  LacRideRirdfes Bagdre addetdcull@ted chﬁhlehﬁlﬁdﬂpmaééweﬁf—éélngf 8P 0.5%

of the meght $1nd £ aride Was1 UL AgFediamti | the pH of the medi um became ab_out
3.6, and the pl—hozéméj?a]t he nunber of lactic acid bacteria of the resulting
| actic acid bac culture at the end of culture were neasured. In
addi tion, 400 rin dhed pgapdratgan sfraipedfiugl ficosalandrisitcnase,ic acid

bacteria in the present invention, if the free phosphoric acid
concentration of the medium is lower than the logical free
phosphoric acid concentration of the medium which is assumed
to have been prepared using a milk ingredient having a free
phosphoric acid concentration of 0.25 wt% as a base material,
the number of lactic acid bacteria in the obtained lactic acid
culture cannot be stably maintained. The number of lactic acid
bacteria in food or drink comprising the culture may be
decreased, due to the preservation of the food or drink.

On the other hand, if the free phosphoric acid
concentration is higher than the logical free phosphoric acid
concentration of the medium which is assumed to have been
prepared using a milk ingredient having a free phosphoric acid
concentration of 0.50 wt?%® as a base material, stabilization of
the number of lactic acid bacteria in the obtained lactic acid
bacteria fermented product is increased, but the quality of the
food or drink products comprising same may be degraded, due to
aggregation or precipitation during preservation of the food
or drink products.

[0023]

In addition, in the present invention, ingredients which

are used for general media for lactic acid bacteria, and are
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and 1.5 1, of sterilized water were added to 600 raL of the culture, and
the m xture was honopgeni zed to produce lactic acid bacteria beverages
(Products and Conparative Product). The pH and the nunber of the lactic
acid bacteria were neasured imedi ately after the production of the
beverages, and after 14 days preservation at 10QC. The results thereof are
shown in Table 1 below [0035] (Table 11 Medi um Conposition pH after

ULV SUIM ghou SRy SRR, 14005, RLBEHEH 10 00010% 3%
concentration of 1less than 0.25 wt%, and water-soluble
phosphate may be added to the medium used for culturing lactic
acid bacteria. Examples of these ingredients include vitamins
such as vitamin A, vitamins B, vitamin C, vitamin E and the like,
various peptides, amino acids, and salts of calcium, magnesium
and the like. The amounts used thereof are not particularly
limited.

[0024]

Lactic acid bacteria are cultured using a medium prepared
in the above manner in the present invention. The lactic acid
bacteria used in culture are not especially limited so long as
they are generally used for the production of food. Examples
thereof include Lactobacillus genus bacteria such as
Lactobacillus casei, Lactobacillus acidophilus, Lactobacillus
cremoris, Lactobacillus helveticus, Lactobacillus salivarius,
Lactobacillus gasseri, Lactobacillus fermentum, Lactobacillus
yoghurti, Lactobacillus delbrueckii subsp. bulgaricus,
Lactobacillus delbrueckii subsp. delbrueckii, Lactobacillus
johnsonii and the like, Streptococcus genus bacteria such as
Streptococcus thermophilus and the like, Lactococcus genus
bacteria such as Lactococcus lactis subsp. lactis, Lactococcus
lactis subsp. cremoris, Lactococcus plantarum, Lactococcus
raffinolactis and the like, and Enterococcus genus bacteria
such as Enterococcus faecalis, Enterococcus faecium and the
like.

[0025]

The culture conditions for these lactic acid bacteria are
the most appropriate conditions for general culture of lactic
acid bacteria, and are not especially limited. For example,
conditions of a temperature of about 30 to 402C and about 1 to
7 days are preferable. In addition, as the culture conditions
at this time, methods suitable for the culturing of lactic acid
bacteria used may be optionally selected from still standing,
agitation, shaking, aeration and the 1like.

[0026]

12



Nunmber of After culture Immediately after 1.0 x 109 4.1 x 108 living
bacteria productionof product 2.2 x 108 9.0 x

The culture obtained by the culture method of the present
invention per se or after having been subjected to a
sterilization process can be applied to the use as food and drink
products, cosmetics, pharmaceutical products and the like.
The culture may be used alone, or may be mixed with optional
ingredients. In addition, the fungus bodies can be collected
from the culture and washed by a means such as centrifugation
or the like to be used. Further, the culture method of the
present invention can be applied to the production of fungus
body enzymes produced by lactic acid bacteria.

[0027]

When the culture obtained by the culture method of the
present invention is used as a drink or food product, the culture
may be formulated into fermented milk such as that of plain type,
flavored type, fruit type, sweet type, soft type, drink type,
solid (hard) type, frozen type or the like, lactic acid bacteria
a beverage, kefir, cheese or the 1like.

[0028]

In addition, when it is used as a drink or food product,
sweeteners such as syrup and the like, and other various food
materials, for example, optional ingredients such as various
sugars, thickeners, emulsifiers, various vitamin agents and the
like may be added as ingredients that may be mixed with the
culture. Specific examples of these food materials include
sugars such as sucrose, glucose, fructose, palatinose,
trehalose, lactose, xylose, maltose and the 1like, sugar
alcohols such as sorbitol, xylitol, erythritol, 1lactitol,
palatinit, reduced glutinous starch syrup, reduced maltose
glutinous starch syrup and the like, sweeteners having a high
degree of sweetness such as aspartame, thaumatin, sucralose,
acesulfame K, stevia and the 1like, various thickeners
(stabilizers) such as agar, gelatin, carrageenan, guar gum,
xanthan gum, pectin, locust bean gum, gellan gum,
carboxymethylcellulose, soybean polysaccharide, alginic acid
propylene glycol and the 1like, emulsifiers such as sucrose fatty

acid esters, glycerin fatty acid esters, polyglycerol fatty

13



107

Af t er 14day preservationat 1.1 x 108 3.2 x

acid esters, sorbitan fatty acid esters, lecitin and the like,
milk fat such as cream, butter, sour cream and the like,
acidulants such as citric acid, lactic acid, acetic acid, malic
acid, tartaric acid, gluconic acid and the like, wvarious
vitamins such as vitamin A, vitamins B, vitamin C, vitamin E
and the like, minerals such as calcium, magnesium, zinc, iron,
manganese and the like, flavoring agents of yogurt type, berry
type, orange type, quince type, Japanese basil type, citrus type
apple type, mint type, grape type, apricot type, pear type,
custard cream, peach, melon, banana, tropical, herb, tea,
coffee and the like.

[0029]

Production of the drink and food product using the culture
method of the present invention may be performed by normal
techniques, and is not particularly limited. For example, a
phosphate is added to a skim milk powder whose free phosphoric
acid concentration had been determined to be less than 0.25 wt?%
in the manner satisfying the predetermined conditions to
prepare a medium, the medium is subjected to a sterilization
process, lactic acid bacteria are inoculated to the medium, and
are cultured, and the medium is subjected to a homogenization
treatment to obtain fermented milk. Next, a separately
prepared syrup solution is added to the fermented milk, and is
mixed. Further, a flavoring agent is added thereto to obtain
a final product.

[0030]

Next, the details of the present invention will be further
explained below, with reference to Examples and Test Examples.
However, the present invention is not limited by these Examples
and the like. Please note that percentage (%) described below
is on a weight basis, unless otherwise specified.

[Examples]

[0031]
(Test Example 1)
(Ingredient analysis of the milk ingredient)

The free phosphoric acid concentration and the protein

14



107 10-QC * A mxture of dipottasium hydrogen phosphate

(509 and potassi um di hydrogen phosphate (50% [0036] As is clear
fromTable 1, it was confirnmedttat the nunber of lactic acid bacteria in
the lactic acid bacteria beverage produced using the culture obtained by
culturing lactic acid bacteria in a nediumconprising only the mlKk

i ngredient (Sanple) having a free phosphoric acid concentration of |ess

than 0. ZSéﬁ Fﬁ %e% &lelff:?o@ %%ﬁ:?r l%.]ctg*antﬂlh}%% u%se%r %%I':: gn.

VVthrespec? was recogri he nu CtIC
bacteri a thetM@rEWtGﬂ@bm Cn@‘p@argédonbyhaddmgfthe phby prefieesrad ta medi um

conpr|5|ngsthg§mghgk ?gggdhggguggda material. Further, an effect to
stabilize the nunber o Factic acid bacteria was confirmed in the

lactic acid bact@PBalbeverage produced using this culture. [00371 (Exanple
2) (1) Measurement of Free Phosphoric Acid Concentration

The free phosphoric acid concentration of the Sample was
measured in accordance with the method described in Paragraph
[0015] in the specification of the present application.

As a result, the free phosphoric acid concentration
thereof was 0.23%.

[0033]

(2) Measurement of Protein Content

The protein content of the Sample was calculated by
Formula 1 described in Paragraph [0017] in the specification
of the present application using the following analytical
values.

Protein content of the skim milk powder: 32.8%

Water content: 3.8%, Fat content: 0.6%

As a result, the protein content per solid nonfat milk
component was 34.3%/SNF.

[0034]

(Example 1)

(Preparation of a lactic acid bacteria culture)

A skim milk powder, phosphates, and glucose were
dissolved in water, and the Sample of Test Example 1 was used
to prepare a medium having a composition described in Table 1.
Please note that the amount of the phosphate used was selected,
considering that all the molecules of phosphoric acid in the
phosphates are molecules of free phosphoric acid (selected in
the same manner, hereinafter). This medium was sterilized at
1002eC for 90 minutes. Next, Lactobacillus casei was inoculated
such that it accounted for 0.5% of the medium, and was cultured
until the pH of the medium became about 3.6, and the pH and the
number of lactic acid bacteria of the resulting lactic acid
bacteria culture at the end of culture were measured. In

addition, 400 mL of ligquid sugar syrup of glucose and sucrose,
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(Production of lactic acid bacteria beverages) A skimm |k powder,
phosphat es, and gl ucose were dissolved in water, and the Sanple of Test
Exanple | was used to prepare nmedia having a conposition described in Table
2. These nedia were sterilized at 100C for 90 minutes, Lactobacillus casei
was inocul ated such that it accounted for 0.5% of each nmedium and was
cultured until the pH of the nedium becane about 3.6 to obtain lactic acid
bacteria ur, t he f ctic, acid
bacteria %!f‘l&Elﬁesej?szt_ﬁ’%ﬁ%’ﬂs]c%%z?@qé)ttggct‘p%%%gg&%&gggp%% gfm%h%eéﬁgggﬁ?ed. The
resul ts t#eddde nistynewns hoMabeaized\exprofo@eniaotitiapiidibsagarisgyrup of
gl ucose aﬁ@véﬂ&%% ,pmc;t;55,And)t:oﬁlb%&lalttli%%dp%fﬁaéetw erﬁ@(iﬁﬁ?hlal Q nL of
e i1le

the culture. After honpbgenizing the mxture, the mxture was fiI into 65
L vol une™eBhiRai Her'd & o o @ % daict exdiad MeaSt BergubedeiBgediebediuct s 1
to 321_. Thlﬁft)é'i; amdet hﬁﬁ:d&ﬁﬂﬁ.ﬁirorpf of h]ghleﬁosém@wpt Qﬁhg\&&‘;t@iea%lr ggys

i medi ately after, the pr ctiop,of the_ beverages, an ter . ays
preser Vat?%?ls?ﬁviﬁw %eglg’r%(#‘ngelpﬁerﬁﬁﬁ}gﬁ Hoe ?)5&’%?isg‘°ﬂ”é’\/éfla3@§¥ﬁfter
preservatl omeldke anount of precipitation was confirnmed visually, and the
anount of preci[m(;féjon and whevoff (the amount of separated water) were
measured. The results thereof are shown in Table 3. Further, the
anount of precilfiakke ohl was eval uated visual ly, based on the follow ng
standards. [0038] Evaluation Standard 1 Precipitation ++ : Extrenely |arge
amount of precipitation : Precipitation conpProaedt; Extr%‘?%%’?ﬂa‘f? anmount
of precijpitation (no|problemin a final product) : Nane [ °1fTaﬂe 2]
Medi um Conposi tion Fr‘%%osrgfﬂi %0%% cent ration val ue)| pH after culture

Nunmber of living of ¢ WSe) 16% 16%
Medium
* [y =

Composition Phosphates 0.016%

Glucose 33 3%
pPH after culture 3.57 3.57

After culture 1.0 x 10° 4.1 x 108
Number of | Immediately after a
living production of 2.2 x 108 9.0 x 10’
bacteria product - o

After 14 day

preservation at 1.1 x 10° 3.2 x 10’

10¢eC

* A mixture of dipottasium hydrogen phosphate (50%) and
potassium dihydrogen phosphate (50%)

[0036]

As is clear from Table 1, it was confirmed that the number
of lactic acid bacteria in the lactic acid bacteria beverage
produced using the culture obtained by culturing lactic acid
bacteria in a medium comprising only the milk ingredient
(Sample) having a free phosphoric acid concentration of less
than 0.25% as a material was remarkably decreased after the
preservation. With respect to this, it was recognized that the

number of the lactic acid bacteria in the culture was increased
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Skim m | kpowder (Sanple) Phosphates* G ucose acid in nedium (| ogical
bacteria at end 16% 0.016% 0. 25% 3.58 1.0 x 109 16% 0.116% 3% 1 0.375%
3.59 1.3 X 109

by adding the phosphates to a medium comprising this milk
ingredient as a material. Further, an effect to stabilize the
number of the lactic acid bacteria was confirmed in the lactic
acid bacteria beverage produced using this culture.

[0037]

(Example 2)

(Production of lactic acid bacteria beverages)

A skim milk powder, phosphates, and glucose were
dissolved in water, and the Sample of Test Example 1 was used
to prepare media having a composition described in Table 2.
These media were sterilized at 1002C for 90 minutes,
Lactobacillus casel was inoculated such that it accounted for
0.5% of each medium, and was cultured until the pH of the medium
became about 3.6 to obtain lactic acid bacteria cultures (A to
C), and the pH and the number of lactic acid bacteria of the
cultures (A to C) at the end of culture were measured. The
results thereof are shown in Table 2. Next, 400 mL of liquid
sugar syrup of glucose and sucrose, and 1.5 L of sterilized water
were added to 600 mL of the culture. After homogenizing the
mixture, the mixture was filled into 65 mL volume containers
to produce lactic acid bacteria beverages (Products 1 to 3).
The pH and the number of the lactic acid bacteria were measured
immediately after the production of the beverages, and after
14 days preservation at 10¢2cC. Regarding the lactic acid
bacteria beverages after preservation, the amount of
precipitation was confirmed visually, and the amount of
precipitation and wheyoff (the amount of separated water) were
measured. The results thereof are shown in Table 3.

Further, the amount of precipitation was evaluated
visually, based on the following standards.

[0038]

Evaluation Standard
1. Precipitation
++ : Extremely large amount of precipitation

Precipitation confirmed

+
* : Extremely small amount of precipitation (no problem in a
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16% .216% ' 3% 0.50% 3. 60 1.2 X 109 * A mxture of dipottasium
hydr ogen phosphate (50% and potassi um di hydrogen phosphate (50% Product
1 Product 2 Product 3 cid bacteria cu ur

final product)

- : None
[0039]
[Table 2]
A B c
Skim milk powder 16% 165 16%
(Sample)
Medium o 9
c oy Phosphates* 0.016% 0.116% 0.216%
Composition
Glucose 3% 33 3%
Free phosphoric acid
concentration in medium (logical 0.25% 0.375% 0.50%
value)
pH after culture 3.58 3.59 3.60
Number of living bacteria at end 1.0x10°/1.3x10°|1.2 X 10°
of culture

* A mixture of dipottasium hydrogen phosphate (50%) and
potassium dihydrogen phosphate (50%)
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pH Nunmber of living bacteria pH 3.78 2.0 X 106 - 3.56 3.78 2.4 X 108 3.57
3.79 2.5 X 106 3.58 Nunber of living bacteria

[0040]
[Table 3]
Product 1 | Product 2 | Product 3
Lactic acid bacteria culture A B C
Immediately | pH 3.78 3.78 3.79
after
production Number of
of product living 2.0 X 10®°| 2.4 X 10°| 2.5 X 10°
bacteria
pH 3.56 3.57 3.58
Number of
living 1.2 X 10% 1.3 x 10%| 1.2 X 108
bacteria
After 14 day - .
preservation fiig;gi}aglon + + +
at 10eC Y
Amount of o o o
precipitation® 0.94% 0.95% 1.03%
Wheyoff 6 mm 6 mm 6 mm
[0041]

Note) The ratio of the amount of precipitation to the
amount of a filled liquid was calculated by the following
formula:

D-C/A-C

D; The weight of the container and precipitation

(The weight of the container with precipitation measured
after the content in the container was gently discarded, and
the container was left upside down for one minute.)

C; The weight of the container

A; The weight of the container and the filled liquid

[0042]

As Table 3 shows, the number of lactic acid bacteria in
the obtained lactic acid beverage comprising lactic acid
bacteria can be stably maintained by adding phosphates in a case

where a milk ingredient having a free phosphoric acid
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After 14 day preservation at 10gC Precipitation (visually) [ 0041]
Note) The ratio of the anobunt of precipitation to the anmount of a filled
liquid was cal cul ated by the following formula: D-C/ A-C D, The wei ght of
the container and precipitation (The weight of the container with
precipitation neasured after the content in the container was gently

di scarded, and the container was |left upside down for one mnute.) C The

wei ght Ofc&h@e&%é@wﬁroé 1;!9& wehAhp . 96sthe GoBhahpen ARdethg filled
l'iquid [0042] e 3 shows, the nunber of |actic acid bacteria

in the obtained™® aéfifiét&E’Pd b*é‘?;%r 88@5‘&8%r|3§9ﬁ1q aBfite RGEHHE ePPE can be
stably meébéel nesh byfmﬂcmg phnspfmwlpﬂtaatme amier gepafrbltk oihngwedi ent
havi ng a.éég iEm 3ph0% v everage after preservation thereof, and the

beverage was excellent in product stability.
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concentration of less than 0..25%is used as a material.. In
addition, the obtained |lactic acid beverage had excellent flavor. No
precipitation and separation was confirmed in the beverage after
preservation thereof, and. tbe erage was excellent in product stability..
Clains [Claim A nmethod for culturing lactic acid bacteria conprising
inoculating lactic acid bacteria to a nmediumconprising a mlKk ingredient
having a free phosphoric acid conce %g%rilé)n of less than 0.25 w % and a
phosphate. [C aim 2] The method for culturing lactic acid bacteria
according to claim/, wherein protein content per solid nonfat mlk
conponent [CShkp @ff the m Ik ingredient is less than 35 w% [C aim 3]

The method for culturing lactic acid bacteria according to claim1 or 2,
wherein the phogprﬁ%t}fjléogsf%t‘é‘?l-ww e-aqiaQiafil4] bacteriargempatgdads or
cul turi ngihactilataepdldacierddidoaetdirig t6 DREdANG 8bmptakiEgla W13,

wherein tk i i edient. Ls a skimmlk powder. [Clalm5 A food
and dri nkgggg%g%?hg%{n%‘ﬁ% r?gtfgefaa% PR %VE%EFPHLEH?FBFéLBb?%ilﬁéﬁ by the
met hod actbadi Ag2bowahyaodeaophokphakel to 4. [C ai m 6] The food and

drink progdeLigcegrding to claim5, wherein the product is in the formof a

fermented mlk gr oduct .
he method for culturing lactic acid bacteria according

to claim 1, wherein protein content per solid nonfat milk
component (SNF) of the milk ingredient is less than 35 wt%.
[Claim 3]

The method for culturing lactic acid bacteria according
to claim 1 or 2, wherein the phosphate is water-soluble.
[Claim 4]

The method for culturing lactic acid bacteria according
to any one of claims 1 to 3, wherein the milk ingredient is a
skim milk powder.

[Claim 5]

A food and drink product comprising a lactic acid bacteria
culture obtained by the method according to any one of claims
1l to 4.

[Claim 6]
The food and drink product according to claim 5, wherein

the product is in the form of a fermented milk product.

21



