- 1 - METHOD FOR CONSTRUCTI NG NOVEL BACTERI UM BELONG NG TO THE GENUS
Bl FI DOBACTERI UM Techni cal Field [0001] The present invention
relates to a nethod for producing novel bacteria belonging to the
genus Bifidobacterium novel bacteria Bel-onging to the genus

Bi fi dobact eri um obt ai ned by the nmethod, and a nethod for detecting
the bacteria. Background Art [0002] Bacteria belonging to the

genus Bi fi OpbAGSS’ FOR E6RsTRUGEIRACKETER BACTRRTIBMNBELORESRE! P8! THE
bacterial flora and are known to have beneficial effects on human

heal t h, such as regul ati on ofgENUsHimaogadtarIM for exanpl e,

i nprovenent of constipation and diarrhea, suppression of an increase
in serum chol esterol, and i nmunostimulation. For this, a nunber of
comerci al products containing the bacteria belonging to the genus

Bi fi dobacterium are available in the forns of various fermented foods
and drinks, probiotic preparations, and the like. Particularly,
fermented m |k foods and drinks have excellent palatability;
therefore, they are suitable for - 2 - continuous ingestion of the
bacteri a b&E6RGLRGt §1€HE genus Bifi dobacterium [0003] The
bacteria bilggghng to the genus Bifidobacteriumare obligate

anaer obes af sceptible to oxygen, low pH, and high acidity. Thus,
there are many giffi Les.in _handli e _bacteria, bel.onging to the
genus Bifidobacf%%i%%g%%h e%hgﬁ gggﬁi?%l%g8 sggna Q?Fﬁﬁg ?%rterns of
proliferati :1.ng ueti A ahh | 1Ng .St , and the
like. In o gg;ﬂg%h bﬁg?%qt%éc%%§§¥b?béﬁ? ﬁng?%gbgh%f%%ﬁgﬁbacteria

bel ongi ng £9rt ABLAGRES 1 Bi, i deRAA! LY Brilal bed BRI LE HACCRIRATY O
deliver thebacteria alfve to the intestine as many as possible.

Parti cul ar By fibppheasirignt berwiakid by ok Weehbact emida sl mefc@Rds rard
drinks, nanmely the rate of arrival of ingested bacteria at the

i nt esti ne, deseredaydeticabaaneiriport ant factor. [0004] I n order
to solve the above problens, an attenpt has been nmade to inprove the
viability in fermented m |k foods and drinks by inproving the
production net hod and addi ng various viability-inproving agents such
as N-acet yPagkgeeyadi ASL pant ot heni c acid, peptides, and | actul ose.
However, such a_ viability-inproving agent for the bacteria bel onging
to the gend8CB?1i dobact eri um cannot be easily added because not only

it increases the productjon cost but so it cau obl e such as
agterfa befongfng to gﬁe genus B%?idggacteggum are

major bacteria in the human intestinal bacterial flora
and are known to have beneficial effects on human health,
such as regulation of intestinal function, for example,
improvement of constipation and diarrhea, suppression of
an increase in serum cholesterol, and immunostimulation.
For this, a number of commercial products containing the

bacteria belonging to the genus Bifidobacterium are

available in the forms of various fermented foods and
drinks, probiotic preparations, and the like.
Particularly, fermented milk foods and drinks have

excellent palatability; therefore, they are suitable for



- 3 - reduced palatability. Further, a nethod that conpletely

bl ocki ng the bacteria belonging to the genus Bifidobacteriumfrom
contacting oxygen by filling a fernented product containing the
bacteria into a contai ner conposed of- a -oxygen-i nper meabl e packagi ng
material imediately after the product is produced is al so studied.
However, no perfect oxygen-inperneabl e container has yet been

avai |l abl e. cowitibRloust R@IgR JtS diPtofa dHY Hfctdr@d Hdlidngiidy shariHg such
a container, and waste disposal is conplicated since the container is
made by usigegueomidsidodatieatinml.s. Furthernore, the container itself

i s expensive, etc. As nentioned above, there are many limtations in
usi ng the destdilner. [0005] Accordi ngly, a fundanental solution
for inmproving the viability of the bacteria belonging to the genus

Bi fi dobact eri unThe Parhentedbkdodgiagdtdr thesgesusoBpfadobechectam a
bel onging to the _genus Bifidobacterium having high viability even
under aer oBE€ ©HAITELEN I1EEF UnfFe RICh R¥ISTSRS dfe Itew P Hiqyh PH.,

acidity. Exanples of such a bacterial strain include Bifidobacterium

breve YI T #8601 OEEROIEBE205¥ P Pat ERET BottifelERY) 1BELFHobABEe - Fum
b 5BR 3212 (FERM P-11915) .(Patent Do t.2), d

Bir ﬁlgobact Péﬂh('l‘ﬁlg%m #e)&-d%z%(eg%%ﬂ@?%@e% ﬁf?@r‘ﬁ “Docunent 3).
L0006] i BiTidopacctRiBiPln 1AASe-0s BA9R. TMAPLAR SHahJNa, { hese

strains w are expected to exhibit their
of i nproved syhabili bcanlee e cRRding QRS au eWRinCh iRe 131
produced. Tﬁat i's, F%tihe progUCt!on gﬁlgﬂﬁﬁ%ﬁnﬁhg%rain og't e
bacteria bglerabnagrbeable ageusnHR fiiigebactgr bukrarBebRediff the
subcul turing and storing bacteria belonging to the genus

Bi f i dobact phiydAbil BgadagneiffeRte it \WhieC baick ehdiss bafiondihe hacted a to
grow and obtaining a surviving strain is normally practiced. Wile a
certai n | egehusf Biifabiobayermipmoviitg ief fects icar dde nexpeckey ito an
envi ronnment under which the nutant strain has been produced, no

vi abi | i ty- dspryeirnghef becterdn bd iawpsct adei ingEisdrinen disr O@mYNES.
Accordingly, the bacteria.belonging.to t he genus Bifidobacterium
obt ai ned byo&SébAfent PRREI CHERROY. caRfBE2BENdppFr el fblL bbYsCAnEhe
drinks which are distributed under .a condition different fromthat
under whi cR3FChE At &t LSPFRI ATs IBrodic e d2MRC ol diengiRy S M Py VGt
R T B R R R L A
strain with,_j deyiahility obtained by subculturing and storing
under cond??bggégéftﬁggg?gfiorated environnental factors (for
exanpl e, apblghp the acidic region) does not exhibit its
viability-inprovenent effect when used under nild conditions at a pH
in the neutral tgobsAer ThbSshaseberA aLEOc0PLoBiehB® an AttempfaRaBsS
for failing to obtain a highly-versatile bacterial strain which is
appl i cabl ebkenvaateusof aagsonad ttiei MiabiRekgt g Aetr-mBodeme i1k

foods and drinks by improving the production method and
adding various viability-improving agents such as N-
acetyl glucosamine, pantothenic acid, peptides, and
lactulose. However, such a viability-improving agent for

the bacteria belonging to the genus Bifidobacterium

cannot be easily added because not only it increases the

production cost but also it causes problems such as

fects -



Pat ent Docunent [0008] [Patent Docunent 1] International Publication
No. W03/ 040350 [ Patent Document 2] JP-2922013 [Patent Docunent 3]
JP-B-61- 19220 Di sclosure of the Invention Problemto be Sol ved by the
| nvention [ 0009] Accordingly, am ébject of the present invention
is to provide a nethod for producing bacteria belonging to the genus
Bi fi dobacterium having excellent viability even under various

condi tions palguRed Hharnerhianvy onpaptabf agt ﬂéﬁhoﬁo‘éﬁlatbéﬁhﬁ'ibﬁely

bel onging to the géenus Bifidobacterium obtai ned by the nethod, and a
net hod f or sdeleg@hign@ Heh®aaeldd delMi@ihd @o Selevigegnishe Pr obl em

[ 0010] The present inventors conducted an intensive research in order
to sol ve t e fdtobartrtbiane d rpito kiceis.c t indb oxyderna nefullll idshey have
found that, by subculturing and storing bacteria belonging to the
genus Bi f i deraengedu mrodivcdr wadlayinimaat- Hee dstcttond akiimds @f syst ens
of which conditions are different in environnental factors at | east
twi ce, bactentaiperosgimpgses e age vy BI-ilgPsadeabilemprakiagdng
excellent viability under, all. the conditions for the alternate
subculturlW6t§ﬁ&a§t6mﬂﬁélééﬁlﬂéaéﬁﬁﬁ‘ﬁ@& product is produced is

also studied. However, no perfect oxygen-impermeable

container has vet been available. Further, there is not
a lot of flexibility in shaping such a container, and
waste disposal is complicated since the container is made
by using composite materials. Furthermore, the container
itself is expensive, etc. As mentioned above, there are
many limitations in using the container.
[0005]

Accordingly, a fundamental solution for improving
the viability of the bacteria belonging to the genus

Bifidobacterium in fermented foods and drinks is to

produce bacteria belonging to the genus Bifidobacterium

having high viability even under aerocbic conditions and
under conditions of low pH and high acidity. Examples of

such a bacterial strain include Bifidobacterium breve YIT

10001 (FERM BP-8205} (Patent Document 1), Bifidobacterium

breve S8BR 3212 (FERM P-119%915) (Patent Document 2), and

Bifidobacterium bifidum YIT 4002 (FERM BP-1038) (Patent

Document 3).

[0006]



Furthernore, as a result of a research on a nethod for specifically
detecting the novel bacteria belonging to the genus Bifidobacterium
t hus obtained, they have found a prinmer capable of specifically
anplifying a DNA fragnent of the bacterda and found that the
bacteria can be specifically detected and quantified by using the
primer. The present inventors have further found that the viable
bacterial count ueliet/be, abaeecbaskebeancanphebqeantibhednwit Rhase
conbi nati on of the primer and a nenbrane-perneabl e dye. [0011]

That is, therpriesent tndentricoredrdvidds tay matehedifeart ot aduaig bit
bacteria belonging to the genus Bifidobacterium including

subcul t uri ridrednd eftferdtsg dfadimgricerelge Mdrdgiidg. thyo drfley gemles conditions
Bi fi dobacteriumalternately in at |east two kinds of systens under
condi ti ons 1R tR1GH ftdeanhErénpincsivesst-al Thatt 8ss an kbasprodiceion- 7
Al so, the present invention provides the bacteria belon%%g to the

genus Bi fi @dbdc g S5FiiRe @by heh £asiterdfe halomed neetifodhe genus
Al so, the present invention provides food qr drink, particularly a
ferment od HLERCROBFTEE I N, GHTRn g SRS HEETerioh 8 GG o t he
genus Bifi L 12 Al so, the present invent.ion

provi des a%%%i%%ﬁgg#%%t g&ﬁﬁﬁoét%ﬁcﬁggFﬁqe3§§§E%§%§5¥%%$%§éhf%H by
SEQ 1D NQ oy QoS Dublon? 01 1. ic 100! infle. sequence campliipatayy
to the above sequence. Also, t'he present ‘Invention provides a
primer for oE‘tE‘iQ@B@Che%hWiWiﬁge s¥hhih24 &2 neFI%BMﬁP-gJLJa%%Q)ce*aaV' ng a
nucl eoti de sequencé represented by SEQID NO 1 orf SEQID NO 2 or a
nucl eot i dewngqeenceee@Bhl MeRkar Bt @ibhe 15egUeRgRoving AlreRt 3@
present invention provides a nethod for detecting Bifidobacterium
breve YI T b22é2pentkdding ans engitbamphitmahder whidhs@het h@itphesent

i nvention provides a nethod for quantifying a bacterial count of

Bi fi dobact etiraimbhegebe¥hT pr22v2ednchodivigbidiiny -timpxoviimgr effect
Al'so, the present invention provides a nethod for quantifying a

vi abl e bactéhi Bk €¥RRCLER BRf PEbBICc LAVILYPNBCaES - Y Acapdng FERMhe
BP-11320) i ncl udi ng perfotnin% a PCR reactign on_a sanple treated
with a nenBRERETPEr REAPPE18Je TRy thei A IR Bpfigopacterdun pptadnegy

the Inventbgna[gg%égntional method cannot be applied to foods and

drinks which are distributed under a condition different
from that under which the mutant strain is produced.
Accordingly, utility of the conventional method has been
extremely limited.

[0007]

Also, although the cause is unknown, it is known
that even a bacterial strain with improved viability
obtained by subculturing and storing under conditions
with deteriorated environmental factors (for example, a
PH in the acidic region) does not exhibit its viability-
improvement effect when used under mild conditions at a

PH in the neutral region. This has been also one of the



According to the nethod for producing bacteria belonging to the genus
Bi fi dobacterium of the present invention, bacteria belonging to the
genus Bifidobacterium having excellent viability even in finished
products or under conditions differem 3 m environmental factors such
as distribution conditions can be obtained. Since such a bacterial
strain is applicable to various foods and drinks and has high
viability iresfsee@s fnd rinks; dd camief fedigialy- wdidditid he
physi ol ogi cal effect of the bacteria belonging to the genus

Bi f i dobact éeciatraridlls et ra ivacterdhali sstapg In aslilld zab et iuwearfcodss faaeils
and drinks can be produced by inproving bacteria belonging to the
genus Bifi dabiadtseri um havi ng a specific physiol ogical effect such as
an anti Helicobacter pylori bacteria action through the production

met hod of the present invention. For these reasons, the present

i nvention has extrenmely high industrial applicability. [0014]

Bi f i dobact &&ilaier &Fé& %Fﬁ“@??ﬁ? havi ng excel l ent viability can be
speci fical | de%g ted and quantified in foods, drinks, feces, and the
i ntestine 6%t§§in§ fragment of the present invention. - 9 -
Bri ef Desc%bg%%gn of the Draw ngs [0015] FIG 1 shows the

nucl eoti de 'sequence of the RAPD band specific for Bifidobacterium
breve YIT T n LT. 2- i.f hIEer is
surrounded%%ézgngo?§C%ﬁ%%% éﬁG?%5%§ oWs t%é gﬁggﬁf%ﬁgfﬁ£5gﬁantitative
val ue of YkbHo23443By quantitative PCR with nenbrane-perneabl e dye
treat nent; FIG 3 shows the optinum conditions for PMA

treat ment; [PatentFbGcuthesitowg tire 2shkiiptizi n the quantitative val ue of
heat-treated YIT 12272 in the feces by PVA treatnent; and FI G
5 shows a rekathandbicpmeetwsén Jehe-eilahloe2lbact erial count of live YIT
12272 added to the feces and the quantitative value of YIT 12272
obtained by quantitative PCR (with PVA treatnent). Mdes for Carrying
out the Invention [0016 In the present invention, an

envi r onnenPaecilasuge p&f &he favemfitact or which affects the
proliferation and viability of the bacteria helonging to the genus

Bi f i dobact EFPRATTEXSnPFreStNEFebY thHE da¥epHiossmotic pressure,
acidity, cgbégrﬁlstorage tenperature, culture/storage tine, the
amount ~ of di°898f ved oxygen, light, pressure, water activity, a

co-exi sting

Accordingly, an object of the present invention is
to provide a method for producing bacteria belonging to

the genus Bifidobacterium having excellent viability even

under various conditions with different environmental
factors, novel bacteria belonging to the genus

Bifidobacterium obtained by the method, and a method for

detecting the bacteria.

Means for Solving the Problem
[0010]
The present inventors conducted an intensive

research in order to solve the aforementioned problems.



- 10 - mcroorganism a nutritional factor (for exanple, sugars,
protein, peptide, fats such as a mlk fat, vitamns, mnerals, a
nonfat mlk solid, and a growh factor of the bacteria belonging to

t he genus Bifidobacterium such as a yedst- extract), an antibiotic, a
culture nethod (such as static culture, stirred culture, shaking
culture, and aeration culture), a sterilization nethod, a bl ending
net hod, a packi n@smithodhantha dTairiddltef a 5t ragacadiyemnol a
culture broth or a food or drink. Particularly, pH osnotic pressure,
acidity, cutidiied énpereatil e landyiag o ittheo radnfsa@idr i, dol cde rairen

i nportant environmental factors affecting the proliferation and
viability efltematadiyerdim aiellergnd woo kimslsyerfusyBitfandoldt tvériiadm  are
preferably used. Herein, light includes both visible |ight and

non- vi si bl edndgiiongn@reciddififipnandi dax envieraenial dactoysi@tN
aqueous sol ution of sodium hydroxide (nL) necessary to neutralize 9 g

of a sanpl éEFEF0ENLCA st il angs 1d fds toe g/téns under
condi tions _w t. ifferent environnental. factaors", refer to at | east
P ki nda B Adb e Sy S e o i iy e o be

certain envjronnental factors are varied, for exanple, at |east two
ki nds of s§§¥§%§lP5§uFth§ r qﬁﬁ%ﬁﬁ%}ﬁﬁchkﬁﬁﬁﬁ §ﬁf§?ng can
acidity, cuylture t rature, a nutritional factor, and the like of a
culture broth or atood or drink. More speci fic exanpl es i ncl ude
syst ens result!@arEhgghsﬁéylag 8 cukhyreokrgt Regraachogd grmeeheﬁ by
nmeans of changing the pH, for exanple, fromb5 to 3, changing the
osnoti ¢ pressukpechi®h celanpldrt ddtamyd QA eMRc0MYEdresiRl be1dEdg
nm>sm changing the acidity, for exanple, from6 to 20, changing the
cul ture temperakugends @IIfHdodIBtediun ahuex alplad nedd, 0mhafCHagre30C,
changing the sugars in culture broth or food or drink, for exanple,
from di gestfiobind sugarimesr cepdides tifblspesudacalayd amodri fexagplae DNA

i ncreasi ng the concentration of dissolved oxygen by stirring. [0016]
No parti culfzramenict @fi ¢he paicherded emdeifomad thett &hgeacteria can
environnment al factor or the changes in the quality_ and/or the
quantity tP@r@BﬁFlﬁéW@@éﬁ;dﬁﬁep§e§réﬁgr&Hﬁétﬂélﬁéiéﬁ egng the

consi deration one or. nore conditions and environnent al facéors of

cul ture br BEARSSr 0BAsPRATCTT i MRESELOWAI BAVEnEUPEEEEr FEUBEI BAGFNg to
the genus Bifidobacteriumto_he produced the_production net hod of
the bresent FnyeRPrn PErEEat S0 ASer et Meng eI Rd PO S R B2
o oI e bRt a0 LAY BOnbIRRY O L8 2R ARG Al | 1Y of the
bacteria bel onging to the genus Ffirdobacteriu and conduct

al ternat el y-pubgHEt BEL-R@BAE Siering of the bacteria under thus

sel ected condition and environimental factor. Although culture
condi ti ons [@h1tlpe bacteria belonging to the genus Bifidobacterium
vary dependi ng on the bacterial species, in general, culture is
carried out appriextnmhtel yhengdeesent 12nvehbeof oplowi agscangdethodsfor
nonfat mlk solid content of 5 to 30% a mlk fat content of O to
10% an ospwbidocpngsbaceenfialbeloogifeltolsime gepksoBifidobacteliva
concentration of dissolved oxygen of O to 2 ppm and a culture

t enper at ur éngiuddngosshculiurivgndnd shoréag becteriied bailomginghgo
above range, or conditions can be set _outside_the above range.
Further, stBPagenusnBifidabagieyinmyendrKgabalihdkpid L8AETt BEOf or m
of a culture hroth or a food aqr drink, for exanple, the storage

, I
t enper at ur 81P8F PSoF¥S5RESIFPARE RRVIBEIQDRoIHER felfiérsttre, a
refrigerated tengera%uief og a fr%eﬁing t%ngerature. Thus, the
envi r onmental *F SEPGP ahd TRRECESn Gt F6R7EF " €SI ture broth or a food
or drink to which the bacteria are applied nay be appropriately
sel ected and used. Al so, when a syrup (sweetener) is added to a




Further, when a food or drink is stored in a blending tank for a
certain period of time before filed in a container, the drink or food
needs to be honobgeni zed by stirring before filled a container. At
this time, oxygen in the head space of % e bl ending tank may be taken
in and the concentration of dissolved oxygenis - 13 - increased to
t he saturation concentration in sone cases. Thus, such a change in
the concentrati gansef dhsspkeednexygeBni@ynberusedeas thbepgerdiibon to
be varied. [0019] Al t hough no particular limtation is inposed
on the ki ndedionighiegbact ehica geshuen @itd dobadte rdemu il irdab ast etieum
whi ch can be used in the production nmethod of the present invention,
exanpl es t hdgementdlonds Bicftibdobact eri um breve, B. | ongum B

bifidum B. aninmalis, B. suis, B. infantis, B. adol escentis, B.

cat enul at um BAlpSeulibeaPsrgRatuANVBRLLQEt PEOVARESBa Flosisosurmarsmdng
them Bifidobacterium breve, Bifidobacterium]!|ongum and

Bi f i dobact BPElHCHiLATdYmParEPieaEra Biid Kad OPRe P 1h Ard e SPNISEA INY a
nunber of ml k_produgts. fqr sane tine_and data_af_.t saf ety and the
ke have REELRBCEEEIS BigOPUAHe s T Gebhe: Shtd BPRObeE G0 a

hi gh viabihb% éhnprovenent effect. Anong them Bifidobacterium breve
is particularly - preferable. [0020] Usi ng the aforenentioned

bacteria bel onghng,t OtBQ?RQSBE tBEB%QH@%%E&%HGH&Esaapﬁ{\lﬁ”?fré h8hY:

by alternately subcul turing and storing t acterra belonging to the
genus Bifi dghagheni um-akoraas! sbWues cen rabreeasi ddvd Kigids 19f weyshens

under conditionS wth different environnental factor$, the bacteria
bel ongi ng be the genws :Bbf bdobasielewnibayiseguentel I 1\MmRitlity to
under all the conditions used for the alternate subculturing - 14 -
and stori ngheaabbeeobkagurade .Specifically, (1) the parent strain
bacteria belonging to the genus Bifidobacteriumis cultured under

envi ronnment al fatsor Pheopraeerbyivbenthon pubvidesbaopbhiverafbood or
drink. The culture broth or the food or drink thus obtained is stored
so that a Bffafdpbaghekivmngrengr SV&d 1¢rdBi I(FERMuBRe 18RS ) c badiltidoRs
with the environnental factor Ais concentrated or sel ected. %éé -

After that PUFREOSEFSI REERRPEE FRETPRERGFEALYI 85 Dy NOs durtu

under envi&ﬁnngntal factgr E.to therebé obtaig.a c%ltur% broth or a
food or dri'Hk. “THE BufRGrECEREFh SERVFRE S GEMPHHMGRAEY: Qs 86t ai ned
is stored 59 Ph%% a strain exhibiting inproved viability under the
condi ti ons With the environnmental factor B is concentrated or

sel ected. (3) T@fs@poyﬁesﬁf §eﬁ£eiﬁ§8ﬁ?%§gb§%obfaéé éiﬁggho&hg5fby

the bacteria belonging to the genus Bi teriume rtin
excel l ent Mbabkbbihy HR€€ROobRErERYLKOBRRNLA Traghers AnaNdaBneanshey
obt ai ned. [0021] — A method of al ternately subcul turing and
storing, whpa phemeendi tions are varied based on the environnental
factors A and B, includes performng the alternate subculturing and
storing in any Ebsbj nahée opragenor thevesutbn asrdvide8 a*méch3dBfer A
and A-* A-* B-* B-3A-3A-3B-3B-3A-3A-3B-3B5;
however, ttevantiéynageasbbebktrdrilngoant stoBifigdopapitefrenabbyeve

performed at least twice. It is preferably perforned 2 to 100 ti nes,
nor e YIT 12272 including using the primer.

Also, the present invention provides a method for

quantifying a viable bacterial count of Bifidobacterium

breve YIT 12272 (FERM BP-11320) including performing a

PCR reaction on a sample treated with a membrane-

permeable dye by using the primer.



- 15 - preferably 4 to 100 times, particularly preferably 4 to 50
times. [0022] At | east two kinds of the condition variations of
the environnental factor may be set. A nethod of alternately

subcul turing and storing in which three condition variations, A B
and C, are set may be carried out in any way, for exanple, A-* B -
C-* A-33-3 C -3 A >B->CandA->A->A-3B->B->C->A->B->B-> B -> C-> C
-> A [0023] The environnental factor are preferably changed in
at | east one kind, further, at |least two kinds, and particularly at
| east t hr e&ficicrds ofeltert ahvienbgepd, osnotic pressure, acidity,
culture tenperature, and a nutritional factor in terns of A and B.
Herein, thde®®lf3dctors are preferably changed in the follow ng range;
pH changed by 0.1 to 3 between 4.0 and 7.0, the osnotic pressure
changed by 10 t&czoodamgnibetheencetbodafidr1p@odntsny bhetaridity
changed by 1 to 20 between 5 and 30, and the culture tenperature
changed byP£le8I8CIECWEES IFraRd Bidd dolagtea Iniy G ithieaPTRSENdT | it

is preferable to change the kind_of sugar fron1pa|at|nose to reduced
mal t ose syrUYERALOB, %aHIFQl@apeé6ﬁ¥¥Hﬁé @ﬁ&ﬁﬁy changed by 0.1

bref Z‘Fgﬁfyéﬁﬁgﬁﬁﬁ#@ 3ach é&%ﬁ@éﬁ%' HaRion Y B 17 0024
Further, 14149 s380 RARRIRILE O 3! g RIEN AL 9 hacter a
belonging ot he ge us ac erlun1mn h~a nutation- |ndUC|ng agent

and the "Eﬁv&%%ﬂm%ﬁt%htE%%E%&%tg%%%basnhh SR3AgNRN 1 '%%mﬁ??@knsa%%n

et hyl net hanesul fonate ject the mutation-inducing
agent - treabédoB@éQﬂdetr@iﬂcéosﬁbﬁ af paepepthongdrathei BatBplicable
subcul turing and storing to select a bacterial strain having desired
quality. [882%hrious fbedel Bndt e ivkabiahid haisnaiicat &S adppHexy et el y
how many |ive bacteria are present in a culture broth or a tfood or
dri nk aftefostier agd, dandkshe ivi abhe efdetdrivall yc ewhti bd&n tie obt ai ned
by an ordinary method. For exanple, a culture broth, or a drink or

f ood used Pbrysirdpageailseipctprifatdleybdicterdd bedoagphgedot ¢he TOS

propi onate agar nedi u foll owed by anaerobic culture at 37C for 72
hour s. TheﬁenﬂﬁeﬁiﬁéﬁggéﬁﬁéEéEﬂa gbﬁﬁt 2 PP pecHbRhi AeHAbY
deternlnlng glon s formed.,on the medium The viability can be

i ndi cat ed BhsedZ8R Fhéan856PPFoﬁ°8§stﬁ@dv9§5F55b&€FePFaPr@9HﬁP¢ RYa
culture broth g g Eogd used for toragg a t % ge to
t hat befor & gF8Vé8g ac erla onging the ge do rlum

having a specific physiological effect such as an anti-

Helicobacter pylori bacteria action through the

production method of the present invention. For these
reasons, the present invention has extremely high
industrial applicability.

[0014]

Bifidobacterium breve YIT 12272 having excellent

viabllity can be specifically detected and quantified in
foods, drinks, feces, and the intestine by using the DNA

fragment of the present invention.



[ 0026] Any mediumin which the bacteria belonging to the genus
Bi fi dobacterium can grow, such as a GAM nedium a M LS nedium (I wata
& Morishita, Letter in Applied - 17 - Mcrobiology, vol. 9, 165-168,
1989), a TOS propionate nedium soybear? m |k, vegetable juice, fruit
juice, and wort can be used as a culture broth in the production

met hod of the present invention. However, a nediumcontaining mlk as
a main conpeH desdiigiterables @rd mpanRigs of the milk include cow
mlk (whole mlk) and a processed product thereof such as defatted

m | k and a [midike]lderived peptide. A nonfat mlk solid content and a
fat content can be set at any anount depending on the mlk material
to be used and Fhé.blestiomg aheunticlleetedk, sandeacgr o\t thEaRA®PD of

t he bacteria belonging to the genus Bifidobacteriumsuch as a yeast
extract mapapd sthded.f iyt Bifdswhantfeatiug ldeess (AT AR5, The
content, and growmh factor of the bacteria belonging to the genus

Bi f i dobact &SRS He Sar TeniZPormemes 1 fige gl magp g z7jsurroungesh byt he
environnentakifactor of fermented m |k foods and drinks obtained by
addi ng an &pti°rial ingredi ent such as a syrup to a culture broth
containing a m medi umis ose. ta that of a finished product;

t herefore, bact EFa xﬁgéW?iﬁbehﬁaﬁQSiéBiFﬁ?yqPﬁngl%FﬁFggeHaEPSdﬁgt
can be nor ffici-ently I d. ek n i Lk f S
and dri nks%alr%e 1€%e7 er blq%%&;égggfg&%t ﬁgggﬁrtgn@%nﬁo%g% '@%%é‘@ar?gl ea(r?lig%

i mprovenent @ ttdaehacterial strain. An optional ingredient, for
exanpl e, a syrup (sweetener) such as sugars, an emul sifying agent, a
thickener (a stabglizeshow¥ £B8 Bpt imuml8ond2pdofkneral sygan be added
to the fernented m |k foods and drinks, any of which can be an

envi ronmentakataeh@r;. Exanpl es of the syrup include sugars such as

gl ucose, sucrose, fructose, high-fructose corn syrup, glucose
fructose syrup FIfal at shose, theehhlifseinl abtogeankyteseéyvenabiusugdr,
honey, and nol asses, sugar al cohol such as sorbitol, xylitol,

eryt hrit ol hepictiresitedpdIdt LR@R72 a1y ddecdecssgly SVAUD reandeatsedaded
mal t sugar syrup, a highly-sweet_sweetener such as aspartane,

t haumat i n, sucr§¥%3e5 8BeYs| fahelRktigRELiPebrAveRnsbheanishbfsi f yi ng

agent such_as a sucrose fatty_acid_ester, a glycerin fatty acids
ester, a pBP?ﬁFﬁ&@ﬁiﬁ°P3Ft?fa&FHee§F§r}2§7§o%gﬁﬁgntPaFP? &ECESe SFEr
and | eci thi a thickener (a_stabili as ., agar,. gel atin,
carrageena%gégggﬁnﬁa&ﬁt%gﬁtH& u&u . égégﬁéﬁ%?08§§ﬁ ngn%EUnl gel | an
gum carbo ; I sSe, :SQy n hari de, and propyl ene
gl ycol a|g§ﬁ§?%9§§§§§% gggegwggﬂt%gifg?%éﬁﬁggﬁ%flk foods and dri nks.
Besi des these, vitamns such as vitamn A vitamn Bs, vitamn C,
vitamn D, and vitamn Es, minerals such as cal cium magnesi um zinc,
iron, and mBAEANESE, caRrgshdi buer tsechnaentibhi ¢ acid, lactic acid,
acetic acid, malic acid, tartaric acid, and gluconic acid, a mlk fat
content sud¢hoas]cream butter, and sour cream flavors of, for
exanpl e, yoghurt, berry, orange, Chinese quince, perilla, citrus,
appl e, mnt, grhpethapprestnt ptaventisharsancesanyopeantal nEaotor
banana, the tropics, herb, tea, and coffee, a herb - 19 - extract,
and a brownesagar texanscfachnyd whachi kéfeansbshaduedlifedaglion and
For the culture_broth and the fermented m |k food or drink,

m cr oor ganV3AB1 6L R¥r ofhkhet hacbasiar bglpapdngi g thet FENYENus

Bi fi dobacterium can al so be used in conbination._ Exanples of the
nicroorganEéﬁiﬁHEﬂEEEEEQEter$%@TEﬁ%%g??&F??ﬁtﬁ%cbﬁﬂﬁggiad?%%%5%¢Ius
such as Lactobacillus ¢ sgi, L. ?cid?ggilus, L. EIaEtarunl L.
buchneri, PFe§ERFPnafGRfittY: SHyFBYGf 65CTEInFETPEr2E  Phamosus, L.
kefiri, L'chEﬂEQ?SEOrEgeCEEMgEu%heLaméﬁﬁg’of dissolved oxygen,

light, pressure, water activity, a co-existing




L. helveticus, L. salivarius, L. gasseri, L. fernmentum L. reuteri,

L. crispatus, L. del brueckii subsp. bulgaricus, L. del brueckii subsp.
del brueckii, and L. johnsonii, bacteria belonging to the genus

St rept ococcus such as Streptococcus théPnophilus, bacteria bel onging
to the genus Lactococcus such as Lactococcus |actis subsp. lactis and
Lactococcus lactis subsp. crenoris, bacteria belonging to the genus
Ent er ococcus cdirgam i, er06REeUS 1 JRAC HA & AN flor fagmidI8, Radsard a
bel onging to the genus Bacillus such as Bacillus subtilis, yeast

bel ongi ng tpardthd nge e tSakc h@aay/ sesch B @ asix FatandriGandings such

as Saccharomyces cerevisiae, Torul aspora del brueckii, and Candi da
kefyr. [00&dnerals,The rmoerfmEntrdd f eads dandirdy ianksrovarh Fequoodudedhe
according to an ordinary nethod. For exanple, when - 20 - producing

fer ment ed #elck efrdad Hedmaradinion ko, thise geaven B iftidabaaifejant eich as a
bel onging to the genus Bifidobacteriumis inoculated into a
sterilizedY®Rsk SEd@Atdl-0f& GRLHIRIEHS nat icoH titeh metthad  (such as
m croor gani sns ,and cul tured, .and the _resulting product is subjected

t o honogenifFEtitan HrlédFents e TGy EVdtient &FakhING SdtdeGuerdy, a
separatel y-prepared syrup solution_i.s.added_and, m xed, d_the

oot £ ng PRSRREET SHISHESLN Fedtberad T oRdE End (RS Pe,
and a flavqr.is further e repare _t final, product. 30]

By the afo&g§%%FVoﬁég%ﬁ%?%%d%ekgfﬁg %%FigbE%gfgﬂgﬁhggfgv%%$F%%%125
(FERM BP- 7813) 53%tN@ £P@r %ﬂtltﬁ%ab'%pt‘?in%ﬁ%{)%'o%dmort keibagcteria

bel onging to the genus Bifidobacteriumexhibiting particularly

excel I ent whabiikiutyrugdeput he saoRdict beas sefredi BicRRRY,, eRvilkeENt al
factors was produced. The bacterial strain thus obtained was

deposi ted asmBekhdokact anhidus bueve tYbhal?242+CERMhBRH1 £320) at

I nternational Patent Organi sm Depositary, National Institute of
Advanced | ndpstctralkt SovemcamandaTedhrabagy affeuking Cretral 6, 1-1-1
Hi gashi, Tsukuba, Ibaraki) on February, 16, 2010. Bifi dobacterium
breve Yl Trr221fehasioheahdl Véwbnagdilbacér itbleoprcilerdhabadoagiiog ¢ in
conparison with its parent strain, Bifidobacteriumbreve YIT 4125. -
21 - [0031fFbpTgBrEsipifidobagkexipm, &R PrsLprePdyy ugsd. Herein,

characteristics of the colon | T,4125 Strain
i&gﬁt gnc uges bot vIsIble ?ig t and non-visible light,

and acidity indicates the amount of a 1/10 N agueous
soluticon of sodium hydroxide (mL) necessary to neutralize
9 g of a sample.

[0017]

Also, "at least two kinds of systems under
conditions with different environmental factors" refer to
at least two kinds of systems in which the quality and/or
the quantity of certain environmental factors are varied,
for example, at least two kinds of systems resulting from
varying pH, osmotic pressure, acidity, culture
temperature, a nutritional factor, and the like of a

culture broth or a food or drink. More specific examples



YIT 12272 Strain G am stain Positive Positive Mrphol ogy of bacteri al
cell Pl eonorphic bacillus Pleonorphic bacillus Colony color Wite

White Colony formGCrcle with snmooth margin Circle with snooth
- 11 -

include systems resulting from varying a culture broth or
a food or drink by means of changing the pH, for example,
from 5 to 3, changing the osmotic pressure, for example,
from 600 mOsm (milliosmol) to 950 mOsm, changing the
acidity, for example, from 6 to 20, changing the culture
temperature of culture broth, for example, from 37°C to
30°C, changing the sugars in culture broth or food or
drink, for example, from digestible sugar to
nondigestible sugar, and, for example, increasing the
concentration of dissolved oxygen by stirring.

[0018]

No particular limitation is imposed on either the
target environmental factor or the changes in the quality
and/or the quantity thereof. However, it is preferable
to take into consideration one or more conditions and
environmental factors of culture broths or foods and
drinks to which the bacteria belonging to the genus

Bifidobacterium to be produced by the production method

of the present invention are applied, select the
condition and the environmental factor affecting the
proliferation and wviability of the bacteria belonging to

the genus Bifidobacterium, and conduct alternately

subculturing and storing of the bacteria under thus
selected condition and environmental factor. Although
culture conditions of the bacteria belonging to the genus

Bifidobacterium vary depending on the bacterial species,

in general, culture is carried out approximately under



margin [0032] Bacterial cells of each strain were cultured on
an agar-added MLS nedium (Ilwata & Morishita, Letter in Applied

M crobi ol ogy, vol. 9, 165-168, 1989) at 37C under anaerobic condition
(Anaero Pack (M tsubishi gas chenicat tdnpany, Inc.)) and a single
col ony was picked up fromthe agar medi um (single colony isolation).
This process of single colony isolation was repeated to purify a
bacteri al sheairel1thehg iRdiagield;ala MRMERe! @AY K GWLLW ideghtiahtt e

M LS nmedi um overni ght, followed by gramstain) and the characteristic

of the col enyo( culsturi mg 16N falte cagarenredifum) tof 10ke pur idshed ic

bacterial strain were observed. - 22 - [0033] [Table 2] Results of

sugar fernpmeasiuge offial&dt o tLOSO sl ab@BHOLYKRT 04125 7YI0T 32272

Control - Eoncentration of dissolved oxygen of 0 to 2 ppm, and a
culture temperature of 30 to 39°C. The conditions can be
varied within the above range, or conditions can be set
outside the above range. Further, storage conditions
vary depending on the kind and the form of a culture
broth or a food or drink, for example, the storage
temperature for foods and drinks may be a normal
temperature, a refrigerated temperature, or a freezing
temperature. Thus, the environmental factor and the
condition of a culture broth or a food or drink to which
the bacteria are applied may be appropriately selected
and used.

Also, when a syrup {(sweetener) is added to a culture
broth to provide a food or drink, various kinds of sugars
will be used. In that case, the osmotic pressure may be
increased or decreased depending on the kind of sugar
used; therefore, such a change in the osmotic pressure
may be used as the condition to be varied.

Further, when a food or drink is stored in a
blending tank for a certain period of time before filed
in a container, the drink or food needs to be homogenized
by stirring before filled a container. At this time,

oxygen in the head space of the blending tank may be

taken in and the concentration of dissolved oxygen is



G ycerol
D Xyl ose

- Erythritol - - D Arabinose + - L-Arab nose - - 0-Ri bose
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increased to the saturation concentration in some cases.
Thus, such a change in the concentration of dissolved
oxygen may be used as the condition to be wvaried.
[0019]

Although no particular limitation is imposed on the
kind of the bacteria belonging to the genus

Bifidobacterium which can be used in the production

method of the present invention, examples thereof include

Bifidobacterium breve, B. longum, B. bifidum, B. animalis,

B. suis, B. infantis, B. adolescentis, B. catenulatum, B.

pseudocatenulatum, B. lactis, and B. globosum. Among

them, Bifidobacterium breve, Bifidobacterium longum, and

Bifidobacterium bifidum are preferable as they have been

used in a number of milk products for some time and data
of the safety and the like have accumulated, and further,
those bacteria exhibit also a high viability-improvement

effect. Among them, Bifidobacterium breve is

particularly preferable.
[0020]
Using the aforementioned bacteria belonging to the

genus Bifidobacterium as a parent strain, by alternately

subculturing and storing the bacteria belonging to the

genus Bifidobacterium at least twice in at least two

kinds of systems under conditions with different
environmental factors, the bacteria belonging to the

genus Bifidobacterium having excellent viability under

all the conditions used for the alternate subculturing



L- Xyl ose - - D-Adonitol - - Methyl-PD Xyl opyranosi de - -

D- Gal actose + O0-d ucose +

- 14 -

and storing can be obtained. Specifically, (1) the
parent strain bacteria belonging to the genus

Bifidobacterium is cultured under environmental factor A

to thereby obtain a culture broth or a food or drink.
The culture broth or the food or drink thus obtained is
stored so that a strain exhibiting improved viability
under the conditions with the environmental factor A is
concentrated or selected. (2) After that, the strain
exhibiting improved viability is cultured under
environmental factor B to thereby obtain a culture broth
or a food or drink. The culture broth or the food or
drink thus obtained is stored so that a strain exhibiting
improved viability under the conditions with the
environmental factor B is concentrated or selected. (3)
The above steps are repeated at least twice, whereby the

bacteria belonging to the genus Bifidobacterium

exhibiting excellent viability under the environmental
factors A and B can be obtained.
foo21]

A method of alternately subculturing and storing,
when the conditions are varied based on the environmental
factors A and B, includes performing the alternate
subculturing and storing in any combination and order
such as A - B >A—>B >Aand A > A >B B —>A -2

- B >»>B >A >A > B — B; however, the alternate

subculturing and storing is preferably performed at least

twice. It is preferably performed 2 to 100 times, more



+ D-Fructose + 0-Mannose () + L-Sorbose - - L-Rhamose - - Dulcitol
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preferably 4 to 100 times, particularly preferably 4 to
50 times.
[0022]

At least two kinds of the condition variations of
the environmental factor may be set. A method of
alternately subculturing and storing in which three
condition variations, A, B, and C, are set may be carried
out in any way, for example, A > B > C > A > B > C >
A>B—>CandA>A—>A—>B—>B—>C—>A->B—>B >
B—>C—>C—> A,

[0023]

The environmental factor are preferably changed in
at least one kind, further, at least two kinds, and
particularly at least three kinds selected from pH,
osmotic pressure, acidity, culture temperature, and a
nutritional factor in terms of A and B. Herein, these
factors are preferably changed in the following range;
pH changed by 0.1 to 3 between 4.0 and 7.0, the osmotic
pressure changed by 10 to 700 mOsm between 150 and 1000
mOsm, the acidity changed by 1 to 20 between 5 and 30,
and the culture temperature changed by 1 to 6°C between
30 and 39°C. As the nutritional factor, it is preferable
to change the kind of sugar from palatinose to reduced
maltose syrup. Also, a milk fat content is preferably
changed by 0.1 to 6% between 0 and 10%. Also, a nonfat
milk solid content is preferably changed by 0.1 to 20%

between 5 and 30%.



Inositol - - D-Mannitol - - 0-Sorbitol - - Methyl-aD Mannopyranosi de
- - Methyl-aD @ ucopyranoside -F + N Acetyl -3 ucosam ne
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[0024]
Further, it is also possible to treat the parent

strain of bacteria belonging to the genus Bifidobacterium

with a mutation-inducing agent and the like such as
ultravioclet rays, nitrosoguanidine (NTG), and ethyl
methanesulfonate (EMS), and subject the mutation-inducing
agent-treated parent strain to the aforementioned
alternate subculturing and storing to select a bacterial
strain having desired quality.

[0025]

Herein, the wviability indicates approximately how
many live bacteria are present in a culture broth or a
food or drink after storage, and the wviable bacterial
count can be obtained by an ordinary method. For example,
a culture broth, or a drink or food used for storage is
appropriately diluted and applied to a TOS propicnate
agar medium, followed by anaerobic culture at 37°C for 72
hours. Then, the wviable bacterial count can be obtained
by determining colonies formed on the medium. The
viability can be indicated based on the proportion of the
viable bacterial count in a culture broth, or a drink or
food used for storage after storage to that before
storage.

[0026]
Any medium in which the bacteria belonging to the

genus Bifidobacterium can grow, such as a GAM medium, a

MILS medium (Iwata & Morishita, Letter in Applied



- - Anygdalin + + Arbutin + Esculinferric citrate + + Salicin + +
D- Cel | obi ose +
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Microbiology, vol. 9, 165-168, 1989), a TOS propionate
medium, soyvbean milk, vegetable juice, fruit juice, qnd
wort can be used as a culture broth in the production
method cof the present invention. However, a medium
containing milk as a main component is preferable, and
examples of the milk include cow milk {whole milk) and a
processed product thereof such as defatted milk and a
milk-derived peptide. A nonfat milk solid content and a
fat content can be set at any amount depending on the
milk material to be used and the blending amount thereof,
and a growth factor of the bacteria belonging to the

genus Bifidobacterium such as a yeast extract may be

added. Any of these nonfat milk solid content, fat
content, and growth factor of the bacteria belonging to

the genus Bifidcobacterium can be an environmental factor.

[0027]

Also, the environmental factor of fermented milk
foods and drinks obtained by adding an optional
ingredient such as a syrup to a culture broth containing
a milk medium is close to that of a finished product;
therefore, bacteria exhibiting high viability in a
finished product can be more efficiently concentrated.
Thus, the fermented milk foods and drinks are preferably
used for the aforementioned breeding and improvement of
the bacterial strain. An optional ingredient, for
example, a syrup (sweetener) such as sugars, an

emulsifying agent, a thickener (a stabilizer)}, vitamins,



+ O-Maltose + + D-Lactose + D-Melibiose D- Sucrose + D-Trehal ose +

(T)
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and minerals can be added to the fermented milk foods and
drinks, any of which can be an environmental factor.
Examples of the syrup include sugars such as glucose,
sucrose, fructose, high-fructose corn syrup, glucose
fructose syrup , palatinose, trehalose, lactose, xylose,
malt sugar, honey, and molasses, sugar alcohol such as
sorbitol, xylitol, erythritol, lactitol, palatinit, a
reduced sugar syrup, and a reduced malt sugar syrup, a
highly-sweet sweetener such as aspartame, thaumatin,
sucralcose, acesulfame-K, and stevia. Also, an
emulsifying agent such as a sucrose fatty acid ester, a
glycerin fatty acids ester, a polyglycerin fatty acid
ester, a sorbitan fatty acid ester, and lecithin, a
thickener (a stabilizer) such as agar, gelatin,
carrageenan, guar gum, xanthan gum, pectin, locust bean
gum, gellan gum, carboxymethyl cellulose, soybean
polysaccharide, and propylene glycol alginate may be
added to the fermented milk foods and drinks. Besides
these, vitamins such as vitamin 2, vitamin Bs, wvitamin C,
vitamin D, and vitamin Es, minerals such as calcium,
magnesium, zinec, iron, and manganese, an acidifier such
as citric acid, lactic acid, acetic acid, malic acid,
tartaric acid, and gluconic acid, a milk fat content such
as cream, butter, and sour cream, flavors of, for example,
yoghurt, berry, orange, Chinese quince, perilla, citrus,
apple, mint, grape, apricot, pear, custard cream, peach,

melon, banana, the tropics, herb, tea, and coffee, a herb



lnulin -
Xylitol

D Mel ezitose + D-Rannose Starch - () dycogen - -
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extract, and a brown sugar extract, and the like can be
added.
[0028]

For the culture broth and the fermented milk food or
drink, microorganisms other than the bacteria belonging

to the genus Bifidobacterium can alsc be used in

combination. Examples of the microorganism include

bacteria belonging to the genus Lactobacillus such as

Lactobacillus casei, L. acidophilus, L. plantarum, L.

buchneri, L. gallinarum, L. amylovorus, L. brevis, L.

rhamnosus, L. kefiri, L. paracasei, L. curvatus, L. zeae,

L. helveticus, L. salivarius, L. gasseri, L. fermentum, L.

reuteri, L. crispatus, L. delbrueckii subsp. bulgaricus,

L. delbrueckii subsp. delbrueckii, and L. johnsonii,

bacteria belonging to the genus Streptococcus such as

Streptococcus thermophilus, bacteria belonging to the

genus Lactococcus such as Lactococcus lactils subsp.

lactis and Lactococcus lactis subsp. cremoris, bacteria

belonging to the genus Enterococcus such as Enterococcus

faecalis and E. faecium, bacteria belonging to the genus

Bacillus such as Bacillus subtilis, yeast belonging to

the genus Saccharomyses, Torulaspora, and Candida such as

Saccharomyces cerevisiae, Torulaspora delbrueckii, and

Candida kefyr.

[0029]
The fermented foods and drinks can be produced

according to an ordinary method. For example, when



Genti obi ose + D-Turanose + D-Lyxose + - D-tagatose - - D Fucose
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preoducing fermented milk foods and drinks, the parent

strain of bacteria belonging to the genus Bifidobacterium

is inoculated into a sterilized milk medium alone or in
combination with other microorganisms and cultured, and
the resulting product is subjected to homogenization
treatment to give fermented milk. Subsequently, a
separately-prepared syrup solution is added and mixed,
and the resulting product is homogenized using a
homogenizer and the like, and a flavor is further added
to prepare the final product.

{0030]

By the aforementioned method, using Bifidobacterium

breve YIT 4125 (FERM BP-7813) as the parent strain, one
strain of the bacteria belonging to the genus

Bifidobacterium exhibiting particularly excellent

viability under the conditions of different environmental
factors was produced. The bacterial strain thus obtained

was deposited as Bifidobacterium breve YIT 12272 (FERM

BP-11320} at International Patent Organism Depositary,
National Institute of Advanced Industrial Science and
Technology (Tsukuba Central 6, 1-1-1 Higashi, Tsukuba,

Ibaraki) on February, 16, 2010. Bifidobacterium breve

YIT 12272 has the following bacteriological
characteristics in comparison with its parent strain,

Bifidobacterium breve YIT 4125.




- L-Fucose (T) (+) D-Arabitol - - L-Arabitol - - duconate - - 2 Keto
d uconate - -

[0031]
[Table 1]

Bacterial cell morphology and characteristics of the

colony
YIT 4125 Strain YIT 12272 Strain
Gram stain Pogitive Pogitive
Morphology of , , Pleomorphic
bacterial cell Pleomorphic bacillus bacillus
Colony color White White
Circle with smocth Circle with smooth
Colony form ! :
margin margin

[0032]

Bacterial cells of each strain were cultured on an
agar-added MILS medium (Iwata & Morishita, Letter in
Applied Microbiology, wvol. 9, 165-168, 1989) at 37°C
under anaercbic condition (Anaero Pack (Mitsubishi gas
chemical company, Inc.})) and a single colony was picked
up from the agar medium (single colony isolation). This
process of single colony isolation was repeated to purify
a bacterial strain. Then, the bacterial morphology
{culturing in the MILS medium overnight, followed by gram
stain) and the characteristic of the colony (culturing on
the agar medium) of the purified bacterial strain were

observed.



5 Keto d uconate
Negati ve

I n accordance with the nanual
each bacteri al

Japan),

+:

of API

Strongly positive (+):
Negative or del ayed weakly positive
50CH (the product of bioMerieux
suspensi on aftezZoverni ght culture was

23 -

Weakly positive -:
[ 0034]

i nocul ated into the nmedium containing each substrate and then
t he
fermentati qgoghgracteristic for each substrate was determ ned. [0035]

anaerobically cultured at 37C for seven days.

No particul ar

After that,

limtation is inposed on the utilization formof the

bacteri a bglrapgiengito the genus Bifidobacterium obtai ned by the

met hod of the present

i nvention,

and | yophilized bacteria may be used

or a cul t urkeprbeichf condat nfergméntien hach echaraeye | SOsbebWSEBRT 50CH

However, in anyfor *J*e b:a\:,ter: a—are—pr f%‘h‘a{rhés"'. Alﬁxr'izzﬂf\
The bacteria bel ong B 0t e genusS—briipgopacterunrootart
net hod of the presepglvention may be nfxed_w thja sofid
phar maceuti cal nont pgl&§arri er and used[in the formof a
conventi onal phar macputabieal preparati on. | Exanpl es|of the [
i nclude a solid prepraatiheen such as a taplet - a granuke, §
a capsule, a liquid PRéparation such as soltutiop, atsus
an enul sion, and a | y¥pkelized preparation TFhesel preparat
prepared by an ordi Sfpt hodused in-the pharnageutical
t echnol ogy. Exanpl es26E%H%e phar rreeuticpt—nontoxie—car
Methyl-BD-Xylopyrangside ~ . b = 0L T,
gl ucose, | actose, s G - 2 - St af cfn i tor CreXtT
acid glyceride, polygahyikEne giycot, hydroxygthytjstagch
gl ycol , pol yoxyet hy[ehma&dr bi tan fatty acid esters, am no
gel atin, al bum n, wab®mmeand physiologicial s@ine|l Al s0, a
conventional additiyeSsheesh as a stabilizer, a hunectant, 3
emul si fyi ng agent, L—Kh_amm, a tonici ty dj usti ngl agent p:
dilluent can be appd@?ﬁﬂaLeLy—added—as—needed. [0037] -
Inositol — -
D-Mannitol - -
D-Sorbitol - -

Methyl-aD-Mannopyranoside

Methyl-aD-Glucopyranoside

+ 11

4+t

N-Acetyl-Glucosamine

Amygdalin

Arbutin

Esculinferric citrate

Salicin

D-Cellobiose

D-Maltose

D-Lactose

D-Melibiose

D-Sucrose

|||+ [+ [+ ]

D-Trehalose

S Ea EY B B B FR EA

,\
s

Inulin

D-Melezitose

D-Rafinose

+1+] 1

Starch

Glycogen

Xylitol

Gentiobiose

D-Turanose

D-Lyxose

D-tagatose

L+ [+

D-Fucose

L-Fucose

D-Arabitol

L-Arabitol

Gluconate

2 Keto Gluconate

5 Keto Gluconate

+: Strongly positive

(+): Weakly positive

—: Negative

036]
ed by the
or liquid

reparation
owder, and
ensi on, and

ions may be
preparation
r includes
in, fatty
et hyl ene
aci d,

n

nd a

+: Negative or delayed weakly positive



The bacteria belonging to the genus Bifidobacterium obtained by the
met hod of the present invention can be not only prepared as a

phar maceuti cal preparation as descri bed above but al so used by addi ng
to foods and drinks. Wien added to food$ and drinks, the bacteria may
be added al one or together with various nutritional ingredients.

Speci fically, when adding the bacteria belonging to the genus

Bi fi dobact gpiggamobt ai ned by the nmethod of the present invention to
foods and drinks, an additive which is utilizable in foods and drinks
can be appropri ahehycusadncandithetheoslanaal dri nks pwyHbgthbaped
into a formsuitable for consunption, specifically a granule, a
grain, a tabbenctaocdfapivMeriaupadepandndebld biaké ey adorvepeneian
nmeans. Further, the bacteria may be added to various food products,
for exanpl efterpoyvessdahtmeatl tpredwers dnckuds tkdmiate Shes agdiva
processed seafood product such as cooked m nced fish (kamaboko) or

fi sh sausa§enernridarachr SadstEahteefofaey, apgerebicaddydepltureg -
mlk, or the bacteria may al so be added to drinks such as water,
fruit jui c8t A7f&, farseeverrdaxks - afef ten ddradii e |feymentatyionmot ed
that the fogds and drinksfalso iﬁﬁlu%e fegd for the ani.mal.. [0038]
The bact er CR2BEFERGAG o *ohe SGEMUS BT aEFaYFEr CGMTEBEa S ed by t he
nmet hod of tB% esent invention can be applied to various kinds of

f oods and érln of different environnents, and owing to its high
viability in f S : Q14 hKkSy - eria; [ t he genus
Bifidobacteriug?gagég?%gg%g%e §&ggﬁ?g§% % ef@ﬁ%gﬁgrgﬁ Eﬁ?siological
function suyghiasadhochnteshi BE- tegUbLALERE1aCHedBngAhgO ol FREOYERUSt he
bacteria belonging to the genus Bifidobacteriumnaturally having a
speci fic pbygiabbgkealiehf edtasued ay ahbehkeenbdcber tpyl pikesent
bacteria-eradi cation action by the production nethod of the present

i nventi on énsbhéesont i bndaflyophdflizkd bacterial msyr denusedvar aus
foods and drinks. This increases the palatability of the foods and
dri nks contailbhimg phedbatt ernahistingi hheahdcaerihemgymelsicmbebrsadens
consuners' choice. Further, inproving the viability of the bacterial
strai n canHeHR¥AEe ELRe2pHESIBI o§hEabaefrEds 8t ReChgEperyaPldVERai n.

[ 0039] Furﬁher, the food and drink are preferably used as
fermented £88d8)and drinks such as fermented milk foods and drinks,

! ted Lk ted fruit.juice, and - 26 :_f d,
errent od sovt s SRS IML L 68 A0 cn 2% ol SLARAL S un
Bi fi dobact gf.i.ym gt ai,ned.b o : :

5111 dobact Er} yaglt gl neflcPy e meEhodcof, Logob SagphctprentloBs
These fer aked itk hoadsiand-diigksamBHabhaBeaducad Runefugedi nary

nmet hod, and can be produced by the afo I

ment 1 oned net hod.

fermented phlkiteodagandedr inksnthes-pbbai pedopernalsaabe provi ded as
a product in the formof any of a plain type w thout syrup (a

sweet ener) phargsateutypel prépairhtibavoretaiypes Spltite pi€phtht bt
the |ike. [0040] Further, the present invention relates to
foods and dnechkdecansailhdngreberbadbar sachebengi hgbfiett he geansle,

Bi fi dobacteri um obt ai ned by the nmethod of the present invention,

parti cul arpgwflerneanddantbkshéedsaahdgdidnksepsnasinnnguahsagetener .
The kind, the E(oduction met hod, and the formof the fernented mlk
foods and 8PLHkiCRRyabEUSPANFAPN 02NH03E EEYEFLPBd APEVE. It is

preferable_to groduce fermented m | k foods and drinpks using a
conbi nat i ohY8PLE haZBEcPEFPEALBELBRyI NG (IEFRRTRISI BT i Bohaet eri um

obt ai ned by the t hod of tae resen% i nventi.on a ﬁ at . | east oge k&nd
of bact eri HFFReFE0: BY FRORFHARESY; BohBPONGPRY B tAS BRGuacedtica

| ) ; '
bact or o et EnaParleh! B0rholELDY LA SEP Shd SRRECUS, 1 A0

nontoxic carrier includes glucose, lactose, sucrose,



[ 0041] Further, for foods and drinks prepared by using the
bacteria belonging to the genus Bifidobacterium a container conposed
of an oxygen-i nperneabl e packagi ng material such as gl ass and

al um num coat ed paper has been mainly 2ged for the purpose of
increasing the viability of the bacteria during storage. However,
because the bacteria belonging to the genus Bifidobacterium obtai ned
by the net t I nt d3MentJ o 1y i rict

anaer obi ¢ %g%gﬁﬁroﬁ%g%ﬁﬁ?a%)qts hﬁ%hq$ﬁé i%%?ﬁf%ﬁ#%%%?&g’
oxygen- per pealle nhasne EYed1as st WeRa, fRelie!,hWeRfedlycol,
pol yet hyl ene terephthal ate) can al so be used as a material for the
cont ai ner . pdlgeRi/aithe ofedecabitueh fattesiarilfas dteird,s aafidowGest
and high flexibility in formng, as conpared with a contai ner
conposed ofedntdxygedbunyier, mealitles, pacidaghyg indiogriicall. g20042]. Also, A
DNA fragment and a primer of the present invention have a nucl eotide
sequence répcesyenédomg 1SEQAIDING shicly aSE@ IsDal@liZzegr, & ywlesdante
sequence conplinentary to the sequence. The DNA fragment priner of

t he presenfli FIEASLEN 184N A9ENELt & RAAASY  pér toNHCid YPER Jous LBNA
derived from nunmerous bacteria belonging to the genus Bifidobacterium
and rel at e@968Er e RS 3n§l§é§F€ﬁiﬁ&nt%FoﬁﬁﬁrRRﬁB Lo@ddfRafsi s, PCR
is perforned gan .DNA - 28 - derived from bacteria belonging to the
genus BifiBSSgggeriunlusing nunerous random primers to anplify a DNA
f ragnment S?nggghed bet ween the random prinmers. Based on the RAPD
band pattern thus obtained, cloning is performed and the nucl eoti de

sequence of th i fi ri T d2272-spegk ki ;
Bl 11 cati on pradUSE T o e Briraatd sk RN 3P B Skitrerion
primer of pReaphesesl kRLERLLeBd $rdeskipedskased noRnthenndehedll de
sequence thus determned (SEQ ID NOs: 1 and 2). The DNA fragnent
primer of hbe phesepikebavedt kenal phbutascatDNALf breparttpbnmaEs havi ng
a nucl eoti de sequence conplenentary to the nucl eotide sequence

repr esent edebyrSEEdl BoN@:= buar a2sc] 064d] by addikor tbhéopdismanhdof t he
present invention, a conbination of two nucl eoti de sequences

r epr esent edrbpkSEQ WirmGeddad ad Poods andowbimiasi obhef bagperia may
nucl eoti de sequences_conpl enentary to the sequences is nore
preferablybﬁséédeﬁuﬁﬂﬁéﬁnﬁfeFOH?t¥§rpWé$€rHBFéopé ogératpengdr having
a sequence, of SEQ ID NO 1 or_a sequence conplenentary to the

3 ¢

sequence aiRIrEELRAFE - privRrIEheP hlpr i Wetn raihd atRegiRAkerst SEQ I D
NGO 2 or sequence ¢o enentary_ta.the seguence a_revers
b ot | [ 0BARPHEIRS ERTBLETRRALY nl 1B R B R R RS R B e s
for the Bif] cLer] I a ful r tioQn,
quantifica%%gﬁggf%?hgﬂggg%ggggg gg&%ﬁzigﬁdgg-gggdg 8&§n9g§b%§fi§% of
the v'able?@a§£§9éahh§eﬂn& fﬁgiﬁﬁﬁaﬁié'gﬁb§8585'Hgﬁbaﬁﬁﬁkglzaé2§é2-
Exanpl es of a sanple for the detection and quantification method of
the presengphh¥ghthealingkude haadsnandodrknksg Akanracgdll eal
products, and feces containing YI T 12272. [0045] Exanpl es of
the met hodshépéet eatong asdmosantbbyengo¥l Tohddwdclibel, Udgetheishepy
of (1) extracting DNA froma sanple, (2) performng a PCR reaction
usi ng the argnenubdé, t aegpatsent tabeati oa, capdud) depeetenganletBNA
fragnent anplified by the step (2). [0046]

like by conventional means. Further, the bacteria may be

added to various food products, for example, a processed
meat product such as ham and sausage, a processed seafood
product such as cooked minced fish (kamaboko)} or fish

sausage (chikuwa), bread, confectionary, butter, and dry



In nore detail, first, DNA is extracted fromfeces, foods, drinks,

and the like, as a sanple for PCR As a nethod of extracting DNA from
a diluted solution of feces and the like, Marnmur's nethod which is
the standard nethod, an enzyne nethod @hieh is the nodified Marnur's
met hod, and a benzyl chloride nmethod are preferable. Further, a
sanpl e obtai ned by suspending sone of the bacterial cells in a buffer

or sterilizgdpvwaler HOl-Qued iRy nﬁ%atal% He %%efdortcﬁfa%ﬁ%éww kP

m nut es can be provided as a tenplate for PCR 47] A target
DNA f r agnemia tePCR fRiQdU Gt} c@aN mig kobtaaigesd @Mr@&frﬁM@gaO%batm&lnk
anplification reaction using a conbination of DNA thus extracted and
the priner 1ef isheopibesewrt:cdn\terlt ahe Garersalang, drienksusilng & rprliudes
in PCR - 30 - method and the like, it is preferable to use a pair of
two Kinds dkepr fwer $heFeniewdnpl e, by using a priner set of primers
havi ng nucl eoti de sequences of SEQ ID NOs: 1 and 2, only a region
sandw ched [88B®éen the primers in DNA of the Bi fi dobact eri um br eve
YIT 12272 can be anplified anmong ot her nunerous kinds of bacteria

whi ch are presehie éFéﬁyatﬁélﬁaaﬂégl5°cEﬁebgePﬂénEEEEéﬁEEAEgﬁiEEhen

f i CR, tif t f th t t bact I
ol S bl S et B
P 0 Saseclan ! 04,800 g e iy BB o SR
?'ECtTOPhO %&% nﬁ%ﬂt%heaﬁﬁfb%g CEE!H%@‘% %%f YE% §%§26@43F%%s

identified ase é presence-or absénce

Al'so, onlyahiverBarker kheObakbherBil idabacliarh ¢B RhgVeefhl 12272 can
be detected and quantified by perform ng PCR reaction on a sanple

after treabedivbbhcierBURr aBe- REreRRhNe 1§y @xnEXARPLeS18f general
menbr ane- perneabl € dye to be used include ethidi um nonoazi de ( EVA)
and propi dphgetohogicdd ERNMAYLicanduphopisdianmimorea nde reBMAR tisg
particularly preferable. The nenbrane-perneabl e dye treatnment of a
sanpl e is eatiped okisdy, ifiproekagptes khadiagia behbnaneg peenehél e
dye sol ution haV|n%.a final concentration of 5 to 250 JIM followed
by irradi aBRBHSoBifidghacteljignt napgraddachipyangay SPepeficrmed in a

same manner _as nentioned above. Exanpl es
physioclogical effect such as a Helicobacter pylori

bacteria-eradication action by the production method of
the present invention enableg utilization of the
bacterial strain in various foods and drinks. This
increases the palatability of the foods and drinks
containing the bacterial strain, and at the same time
broadens consumers' choice. Further, improving the
viability of the bacterial strain can enhance the
physiological effect of the bacterial strain.
[0039]

Further, the food and drink are preferably used as
fermented foods and drinks such as fermented milk foods

and drinks, fermented soymilk, fermented fruit juice, and



[ 0050] Her ei nbel ow, the content of the present invention wll
be described further in detail wth Exanples; however, the present
invention is not limted in any way by these Exanples. [0051]
(Exanmpl e 1) Breeding and inproving Brfk@obacteriumbreve YIT 10001
and YIT 4125 by the alternate subcul ture nethod Usi ng

Bi fi dobacterium breve YIT 10001 strain (FERN BP-8205) and

Bi f i dobact el iErRicay & el 125 j3tilcdl R oiEERNBR- 1813) ragtidig spar ent.
strain, the alternate subculturfing and concentrating of the bacteria
i s conduct e@10ndAnd] td Ehellledfnss Balfiildotiakd «2Q uitontaliedd iy poweder
medi um at 135C for 3.5 seconds, 0.5% of seed starter 1 of

Bi f i dobact esetttwcbiogv ehd prededit dhwantioh .Yl AmddgdSthénal Peamdntédof a
seed starter of Bifidobacteriumbifidumwere inoculated and then
cocul t ur edmafl k33 Goxist iandt ke ipKsr eaehede3 e3abilye egipy dyact.er These
suspension Al (400 nm) was prepared. (2) Into the bacterial

suspensi on farmesfedp mgdkuificonsAangs dFiawde hao PROBreduckEd bivham
concentration of palatinose , whereby m |k product Al (630 nL) was -
32 - prepaPEdinpgey MErtROpk odbet CAR P2OPTRENCREs B §P€nsed i nto 300- nL
flasks, foll owed by.storage at 5C for gne week while stirring_ (90
o under 25OTBBEELAGHAR: MEREOM « HaE cEPTBRGF dant hir EPHAP S0

abbrevi at ed_as. aer gbi c i_rring _storage Subsequent Ly, test tubes
here ti 1 odmanehs R e g a Ry RE Y Ch PSR VAT SN 8o Po bR N 18
butyl stop , I y gt ati 0 : f e ek under
anaer obi c gg%d?%?@hg%?%ggépza?tEgéigbggggi§%5§%§§ %kgg oé%ﬁ static
storage). g(BhtEhery, |k BogduetpAl &1f%hhtSEQ%%%r%@d%ngbes%QQEQ _
conditions was inoculated in 10 nL of a cephal ot hin-added m |k nmedi um
(12% def at teduAtl, KanB. tHeyeagk . extract, 0.03% L-cysteine
hydr ochl ori de, 0.2% sedi nentary cal ci um carbonate, and 5 Rg/nL

cephal ot hi ipokhefjei nafter, abbreviated as a cephal ot hi n-added m | k
medi um), followed by anaerobic culture at 37C for 24 hours, whereby
not her starter Ruoth8rfi tobaptesénm bnevrt was oblateedtoTheodst &vd
starter 2n§0:03 m.) was inoculated in 30 nL of a mlk nmedium (12%
def at t ed nPiknkeg. ¢ogpaaningxthgcbacteglds bedpagange thy thecHRbEde,

0. 2% sedi nent ary cal ci ym car bonate, herei nafter abbreviated as a m |k
nedi um), fBLEsHER2EYCHARB BBLB1EGA BYe tRE BRELPEr 024 LREUPEESRRET eby

d starter 2 of Bifidobacteri _ d. Simlar .
operat | ons HYCRRO0B - wBrE LEBLATOH (EPREPFRE Bioh EoaPFornd ORkaKS

m Ik product A2, pygpaced by UsLuo Lhe. seedastarLer, 2.v8s: subleehed, to

aerobic stIrring Storage, owed by anaerobic a
and the form of the fermented milk foods and drinks may

be similar to those described above. It is preferable to
produce fermented milk foods and drinks using a
combination of the bacteria belonging to the genus

Bifidobacterium obtained by the method of the present

invention and at least one kind of bacterium selected

from bacteria belonging to the genus Lactobacillus,

bacteria belonging to the genus Streptococcus, and

bacteria belonging to the genus Lactococcus because high




storage, whereby nother starter 3 of Bifidobacterium breve, and
further, seed starter 3 of Bifidobacteriumbreve were prepared. (4)
Subsequently, a 23.5% defatted m |k nmediumwas sterilized at 120C for
3.5 seconds, and 2% of the seed starte273-of Bifidobacterium breve
and 0.01% of a seed starter of Lactococcus |actis were inocul ated and
then m xed and cocultured at 37C until the pH reached 4.4, whereby
bacteri al I (1 ; S red. F a

15. 7% dof atrad Tk di Em wkr ek u “Erer s sq o e ar s
seconds, 0i98%sefiom.| k peptide was added, and then 0.5% of a seed
starter of Streptococcus thernophilus was inoculated and cul tured at
37C until tloe4pH reached 4.3, whereby bacterial suspension C (700
m.) was prepared. The bacterial suspension C was added to bacteri al
suspensi on El (Bhehbeng fati bodds2andaddihkst heepasgdupysokihgonh8
was bl ended to 5% of the final concentration of reduced naltose
syrup, whebelyemibk bglotgdngEro( 878 senusaBifridobecderi@d) 8inmlarly
to the mlk product Al, the mlk product El (1 nL) was subjected to
aer obi ¢ st FPRFAGNSToFRFECSEEl Péwnad By YaRacidbrEneadliec PeCkp&day and
then inoculated.in 10 nL of the cephal ot hi.n-added m | k nmedi um
fol | owed b}ehRZefdbFYEuRfuldast 378 POFMIVAGGPETES pPEFLdEafobRER

4 of .Bifidob [ b . Th h : 4 (0,03 ,nL
wee. 1 nocul BEEA N 36 Eost CPROERFRRSS, 054 PCREARIAS FOF SHel LY
anaer obi ¢ gyl tyre,at 37¢.1 Q.44 h%g%% wher gy s&ed SLALLEL &, 0f
Bi fi dobact eéri um™bréve —~ was prepgre . §?n1|ar operations as above were

repeat ed ugggae&@s peedngtiabt eb. éheTgéf[hgisZ Bi%i%b%be'z:%wihmB%breEﬁﬂ%&ed

with the seed starter 4 Was~subjecte storage,
foll oned byyanaer pbkaodt aki ¢nst pr-agentWhakeby iRt Ber nstakkehi®e and
further, seed starter 5 of Bifidobacterium breve were prepared.

[ 0053] stAscshanaeabbyie, cphapatahi oringetobiesshikhi Hgabhohiage,
and anaerobic static storage of the m |k product A were repeated
twi ce. Subbéghépt byygesi-pgrsaabilei ngsBnf i(dobacter poiybtevrene,
preparation, aerobic stirring storage, and anaerobic static storage
of the m | kopretbrieBewepndr ppeneslvianee tandrhhbaBptedobatt edsambe
breve was concentrated. A series of the above steps was set as one
cycl e, whi BRe#adsr@pBategireér fart 6P8l CORTRODLLcy ch eSONTFR HAGT yage | k
pr oduct Aﬁo%nd 1 I kK product 38 were subjected to anaerqbjc static

storage at ©10BYFBr 3t W6ShBeR8SaRETLh&nCL pBFt FBAE( ERLIIER each
d L. i TOS. i i Y l
har maceut FISHEPhUESYr SesorRG T 2 BonPaPAPRS Boah1m CoBORAPSEN n and
b. . I y
(M toubi st UbUbERalE SRNOUELER. Shod bl U0 LBRIRE urBE R Ly The

singl e col ggy4bsol ation was repeated for purification, whereby single
colonies of a total 42 strains derived from - 35 - Bifidobacterium

breve YI'T 10001a stiRi fr@pfet Tarvd 20 SEimeR, oBPekE fpeabéyt ai hobat i ok

21 strains fromm |k product AS and a total of 21 strains frommlk

product 13BavBesenug8deatede sequence represented by SEQ ID NO: 1 or
SEQ ID NO: 2 or a nucleotide sequence complimentary to
the sequence. The DNA fragment primer of the present
invention can be obtained by performing PCR on DNA

derived from numerous bacteria belonging to the genus

Bifidobacterium and related bacteria and searching

through RAPD method. That is, PCR is performed on DNA



[ 0054] (Exanple 2) Viability confirmatory assay Usi ng the
parent strain and the isolated strains, mlk products A and B were
each prepared and stored while stirring at 5C for one week under
aerobic conditions, followed by stat+c28terage at 10C for two weeks
under anaerobic conditions in accordance with the nmethod of Exanple
1. Then, Bifidobacteriumbreve YIT 12272 strain (derived fromYIT

4125 strai RerdiSR5ae SN HamHhe 4 'eﬁﬁﬁpgggfggﬁg?g g@?&% exhi bited

excellent viability in both of the B, was

sel ected. BifigobBetkeStint $1s@hgV ndklehrc ehndoh b4 i ret ka '&m@:{l&fy

control stran(YI'T I000I strain and YIT 4125 strain) in the m
products AzaDiAB fabemeheweandwiabled BetWekh tespeehdom Yrimk2a72
strain, 3 x 107 CFU nL or nore live cell survived after storage while
stirring aBaSEdf on the RaFR bader pattelrinc thosdichitanised,oldlonddgby s
static storage at 10C for two weeks under anaerobic conditions in
bot h of theemitbkmgdodnct $ha apglBotidecsrruasice ok wiblek products A
and B prepared by using each control bacteria, 3 x 107 CFU nL or nore
live cellsB tiel 19fe LEEVENE I AR 2FR0&BECS L ifoWERer, the control
bacteria did not ,exhibit excellent viability in both_of the products.

- 36 - ampl 4 1Cahd OPhPEPEHC ol SpBrtFERigrdt HEER TR PPsdddt ATRRd B

hown in Table 4. S A lended into b i al, ign A
0" pr opar cPNPI £ PBEBARE PALTGE h Gt RECHAMNA T RECACPar ey CRBLETFBund
. . i A i h

bact or [ 2l SOSRERETIoR Ik A8 TEah e e L As CFHG: SaE ST 0 U0 RERAPI n

the mlk pﬁggyc& égdwéanivgﬂl@,Dﬁgwffé@ﬂénétgﬁfﬂé&oafCtﬁgd%faéaﬂtB

were bl ended into bacter suspensi onh B to prepare m roduct B,

of which thavehHrand thelaekd bYDWRr e¢rbenBdct @rifetd hadidg’ad
respectively. Although the osnotic preSsure of bacterial suspension B

was 900 nmOaorlebtwde degieasedcbapbelefbamyi Aot RBemMklpbeddet B.

[ 0055] As shown above, it was revealed that the viability of

Bi f i dobact seguembeevep¥kEehP2d2bgt BE0DN IBa¥Oenhaneced,. conpared with
the control strain, in both of the mlk products A and B, which
differed i h084Blure tenperature, pH, acidity, a change in the osnotic

pressure due to blending of syrup, a nonfat mlk solid content, and a
mlk fat contenfor thg7primer of the present invention, a

combination of two nucleotide sequences represented by
SEQ ID NOs: 1 and 2; or a combination of two nucleotide
sequences complementary to the sequences is more
preferably used. Furthermore, it is preferéble to use a
primer having a sequence of SEQ ID NO: 1 or a sequence
complementary to the sequence as a forward primer and a
primer having a sequence of SEQ ID NO: 2 or a seguence
complementary to the sequence as a reverse primer.
[0044]

The primer of the present invention is specific for

the Bifidobacterium breve YIT 12272, and useful for

detection, quantification of the bacterial count, and



[ 0056] [Table 3] The viable bacterial count of Bifidobacterium breve
YIT 12272 strain in mlk products A and B after storage Viable
bacterial count(CFU/ nm.) MIKk product A MIk product B Test strain
YIT 12272 Strain 1.2 x 108 5.8 x - 29 -

cquantification of the viable bacterial count for the

Bifidobacterium breve YIT 12272. Examples of a sample

for the detection and quantification method of the
present invention include foods and drinks,
pharmaceutical products, and feces contalning YIT 12272.
[0045]

Examples of the method of detecting and quantifying
YIT 12272 include the steps of (1) extracting DNA from a
sample, (2} performing a PCR reaction using the primer of
the present invention, and (3) detecting the DNA fragment
amplified by the step (2).

[0046]

In more detail, first, DNA is extracted from feces,
foods, drinks, and the like, as a sample for PCR. As a
method of extracting DNA from a diluted solution of feces
and the like, Marmur’s method which is the standard
method, an enzyme method which is the modified Marmur's
method, and a benzyl chloride method are preferable.
Further, a sample obtained by suspending some of the
bacterial cells in a buffer or sterilized water, followed
by heating at 95°C for approximately 15 minutes can be
provided as a template for PCR.

[0047]

A target DNA fragment (PCR product} can be obtained
by carrying out the amplification reaction using a
combination of DNA thus extracted and the primer of the

present invention. Generally, when using a primer in PCR



107 Control strain YIT 10001 Strain YIT 4125 Strain 6.0 1.0 x x 106
106 4.1 6.0 x x 107 106

method and the like, it is preferable to use a pair of
two kinds of primers. For example, by using a primer set
of primers having nucleotide sequences of SEQ ID NOs: 1
and 2, only a regilon sandwiched between the primers in

DNA of the Bifidobacterium breve YIT 12272 can be

amplified among other numerous kinds of bacteria which
are present, whereby the bacteria can be identified.
Also, when performing PCR, quantification of the target
bacteria is also possible by subjecting template DNA to
serial dilution in advance to find the detection 1limit
and then the similar analysis is conducted.
[0048]

The DNA thus obtained may be subjected to

electrophoresis, and the Bifidobacterium breve YIT 12272

can be identified based on the presence or absence of a
band.
[0049]

Also, only live bacteria of the Bifidobacterium

breve YIT 12272 can be detected and quantified by

performing PCR reaction on a sample after treated with a
membrane-permeable dye. Examples of a membrane-permeable
dye to be used include ethidium monoazide (EMA) and
propidium monoazide (PMA), and propidium moncazide (PMA)
is particularly preferable. The membrane-permeable dye
treatment of a sample is carried out by, for example,

adding a membrane-permeable dye solution having a final

concentration of 5 to 250 uM, followed by irradiation of



The vi abl e bacterial count was determ ned on a TOS propi onate agar
medi um containing 5 1.tg/ nL cephalothin after storage while stirring
at 5C for one week under aerobic conditions, followed by static
storage under anaerobic condition at-18C for two weeks. [0057] [Table
4] The physical properties of mlk products A and B MIk product A
M| k product B Bacterial suspension A Product Bacterial suspension B

Product light. PCR reaction may be performed in a same manner as

mentioned above.

Examples
[0050]

Hereinbelow, the content of the present invention
will be described further in detail with Examples;
however, the present invention is not limited in any way
by these Examples.

[0051]

(Example 1) Breeding and improving Bifidobacterium breve

YIT 10001 and YIT 4125 by the alternate subculture method

Using Bifidobacterium breve YIT 10001 strain (FERM

BP-8205) and Bifidobacterium breve YIT 4125 strain (FERM

BP-7813) as the parent strain, the alternate subculturing
and concentrating of the bacteria is conducted.

[0052]

(1) After sterilizing 20.7% whole milk powder medium at

135°C for 3.5 seconds, 0.5% of seed starter 1 of

Bifidobacterium breve YIT 10001 strain or YIT 4125 strain

and 1% of a seed starter of Bifidobacterium bifidum were

incculated and then cocultured at 33°C until the pH
reached 5.3, whereby bacterial suspension Al (400 mL) was
prepared.

(2) Into the bacterial suspension Al, syrup solution A
was blended to 10% of the final concentration of

palatinose , whereby milk product Al (630 mlL) was



Culture tenperature (C) 33 37 pH5.3 5.6 4.4 4.4 Acidity 6.0 3.4
20.7 7.5 Gsnotic pressure (nmosm
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prepared. The milk product Al (200 mlL) was dispensed
into 300-mL flasks, followed by storage at 5°C for one
week while stirring (90 rpm) under aerobilc conditions
with a cotton plug (hereinafter, abbreviated as aerobic
stirring storage). Subsequently, test tubes were filled
up with the resulting milk product Al and closed with a
butyl stopper, followed by static storage at 10°C for one
week under anaerobic conditions (hereinafter, abbreviated
as anaerobic static storage).

(3} The milk product Al (1 mL) stored under the above
conditions was inoculated in 10 mL of a cephalothin-added
milk medium (12% defatted milk, 0.1% yeast extract, 0.03%
L-cysteine hydrochloride, 0.2% sedimentary calcium
carbonate, and 5 pg/mL cephalothin, hereinafter,

abbreviated as a cephalothin-added milk medium), followed

by anaerobic culture at 37°C for 24 hours, whereby mother

starter 2 of Bifidobacterium breve was obtained. The

mother starter 2 (0.03 mlL) was inoculated in 30 mL of a -
milk medium (12% defatted milk, 0.1% yeast extract, 0.03%
L-cysteine hydrochloride, 0.2% sedimentary calcium
carbonate, hereinafter abbreviated as a milk medium),

followed by anaerobic culture at 37°C for 24 hours,

whereby seed starter 2 of Bifidobacterium breve was

prepared. Similar operations as above were repeated
using the seed starter 2. That is, milk product A2
prepared by using the seed starter 2 was subjected to

aercbic stirring storage, followed by anaercbic static



550 950 900 600 Nonfat mlk solid content (% 14.5 9.4 22.4 8.9 M1k
fat content (% 5.2 3.4 0.2 0.1 The osnotic pressure was neasured
wth Gsnostat OV 6040 manuf actured by Kyoto Daiichi Kagaku.
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storage, whereby mother starter 3 of Bifidobacterium
breve, and further, seed starter 3 of Bifidobacterium
breve were prepared.

(4) Subseqguently, a 23.5% defatted milk medium was
sterilized at 120°C for 3.5 seconds, and 2% of the seed
starter 3 of Bifidobacterium breve and 0.01% of a seed
starter of Lactococcus lactis were inoculated and then
mixed and cocultured at 37°C until the pH reached 4.4,
whereby bacterial suspension BL (100 mL) was prepared.
(5) Further, to a 19.7% defatted milk medium which was
sterilized at 120°C for 3.5 seconds, 0.08% of milk
peptide was added, and then 0.5% of a seed starter of

Streptococcus thermophilus was inoculated and cultured at

37°C until the pH reached 4.3, whereby bacterial
suspension Cl (700 mL) was prepared. The bacterial
suspension Cl was added to bacterial suspension Bl
(blending ratio 1: 2), and further, syrup sclution B was
blended to 5% of the final concentration of reduced
maltose syrup, whereby milk product Bl (870 mL) was
prepared.

(6) Similarly toc the milk product Al, the milk product Bl
(1L mL) was subjected to aercbic stirring storage,
followed by anaerobic static storage, and then inoculated
in 10 mL of the cephalothin-added milk medium, followed

by anaerobic culture at 37°C for 24 hours to provide

mother starter 4 of Bifidobacterium breve. The mother

starter 4 (0.03 mL) was inoculated in 30 mL of the milk



[0058] (Exanple 3) Confirmatory test for resistance agai nst
artificial gastric juice Bi fi dobacteriumbreve YIT 12272 strain
and control strain (YIT 10001 strain and YIT 4125 strain) were each
- 38 - anaerobically cultured overni ghgs4at 37C in the mlk nmedium
Then, 0.5 nL of the bacterial culture thus obtained was added to 10
mL of artificial gastric juice which had been warned at 37C for 30
m nutes, i i at el 1 xed, .and then.i.ncubated at_ . 37C.. AL O minute
Pnd" 150" m Moceet; S e BRI (s gt e TP o4
treatment) poh e QJhéﬂé%Wé@é&i[ & 148% £0ld et ed ARLIRRINAPNR IR e
diluted, and after that "the viable bacteri al—count—was determ ned
using a TOgapy Rl .agaimiBdi-uBbe¥akibhsPhar Aot veak kBgHSEEN
Co., Ltd., 37C, anaerobic culture). The artificial gastric juice
was prepar edsiags fold ess:d Hrairde®; 4.heThat! ow, n@idkbpirances were

di ssolved in ion-exchange water so that the final concentration of
each subst anepawas], wirtdt ¢dse geemt @rertBet dowasDissitijrsgredn Gerobis
g/L, gastric nmucin (Wako Pure Chem cal Industries, Ltd.): 1.5 g/L,
sodi um chl etilgeingy/Storagd urhddileaasomat @na@nghic atdtict sdsinage,

di hydr ogen phosphate: 1 g/L. The pH of the resulting solution was
adj ust ed t ¥hETENY Methes FhardEdc M -0fnE deirdFrednd save SHadttesn  mfs
obt ai ned was sterilized by autoclaving at 115C for 15 m nutes, and
then st or ef1dte ?C§§E§éﬁﬁ§ﬁﬁwﬁ Wsdi5s Y SPR&ISS -Pur e Cheni ca

I ndustries, 5%@') was di ssol ved in ion-exchange water at 400 ng/L,
and the reé&l iAg solution was sterilized by filtration through a

nb filt D - . Q.45 . i i
S0t on.  The: pRFoF TS BBE0E; oRYaRaEAL1tn DaBlkend Jute anBIESI N
20 nL of the RGP N 3@ WH A% added d @r18Q4d & e okl et

prepared as above right before use, whereby artificial gastric juice

was preparedwere repHa@ed ahliechactepsabuentnys atifghkivievang 120
mnutes after the artificial gastric juice treatnment are shown in

Tabl e 5. ARtifadghachenivabibecvagt @redlaraaunn  ofaeBichiidokadieringm br eve
YIT 12272 strain was hardly changed even 120 m nutes after the
artificial sgasegec punidcenaegabientstathie witalragebadt dhieamiddumrodfucthe
control strain(YlI'T 10001 strain and YIT 4125 strain) was decreased by
the treat mBnWergt rapsatededmdget had tosi Sididebgictertum drever waisn

against artificial gastric )
concentrated. A series of the above steps was set as one

cycle, which was repeated for a total of four cycles.
Finally, milk product A8 and milk product B8 were
subjected to anaercbic static storage at 10°C for two
weeks and then a portion (1 mL) of each products was
applied to a TOS propionate agar medium (Yakult
Pharmaceutical Industry Co., Ltd.) containing 5 pg/mL

cephalothin and anaerobic culture was conducted at 37°C

by using Anaero Pack (Mitsubishi gas chemical company,
Inc.) to isolate single colony. The single colony
isolation was repeated for purification, whereby single

colonies of a total 42 strains derived from



juice was al so enhanced, conpared with the control strain. [0059]

[ Tabl e 5] Resistance of Bifidobacteriumbreve YIT 12272 strain
against artificial gastric juice Viable bacterial count (CFUn) O
mnute after artificial gastric juice Bgeatnment 120 minute after
artificial gastric juice treatnent Test strain YIT 12272 Strain
2.4x108 2.1 x108

Bifidobacterium breve YIT 10001 strain and YIT 4125

strain, specifically a total of 21 strains from milk
product A8 and a total of 21 strains from milk product BS,
were isolated.

[0054]

(Example 2) Viability confirmatory assay

Using the parent strain and the isolated strains,
milk products A and B were each prepared and stored while
stirring at 5°C for one week under aercbic conditionsg,
followed by static storage at 10°C for two weeks under
anaerobic conditions in accordance with the method of
Example 1. Then, Bifidobacterium breve YIT 12272.strain
(derived from YIT 4125 strain, isolated from the milk
product A8), which exhibited excellent wiability in both
of the milk products A and B, was selected.

The results of wviability of YIT 12272 strain and
control strain(YIT 10001 strain and YIT 4125 strain) in
the milk products A and B are shown in Table 3. With
respect to YIT 12272 strain, 3 x 10’ CFU/mL or more live
cell survived after storage while stirring at 5°C for omne
week under aerobic conditions, followed by static storage
at 10°C for two weeks under anaercbic conditions in both
of the milk products A and B. In contrast, in milk
products A and B prepared by using each control bacteria,
3 x 107 CFU/mL or more live cells survived in one of the
milk products; however, the control bacteria did not

exhibit excellent viability in both of the products.



Control strain YIT 10001 Strain YIT 4125 Strain 3.0x108 3.9x108 1.7
x105 3.0x107 - 40 - [0060] (Exanple 4) Confirmatory assay for

resi stance agai nst sequential treatnent with artificial gastric
juicelartificial bile and intestinal-fsaid Usi ng

Bi fi dobacteriumbreve YIT 12272 strain and control strain (YIT 10001
strain and YI'T 4125 strain), nmlk product B was prepared sinilarly to
Exanple 1. The p u 0 a d 9,8

bacteri al stral%lééreEggcﬁth§8§%sgggF%FgE B% tﬁ%a Eiﬁ gﬁgdAby
storage at zp@ hobr%”%h%%%Kiﬂpﬁk%rg'Jf'Q?rﬁﬁOArQHL ngﬁ&eQGEHQbC
conditions wwth a cotton plug. Subsequenily, test tubes were fil

up with th%a”c‘t%bﬂlbjln%ufﬁg)@ﬁsﬂldﬁdl}sﬁt% BirefpRireowad by reddtdtc Astfaffage at
10C under anaerobic conditions with a butyl stopper. It is to be

not ed that whidkh the @S apldaseeofacd AIRY Merid dskingbnicailb@ 5y 6 ganal e,
product B prepared by using YIT 4125 strain was replaced by nitrogen
gas, and t wespekétivedyl.t i Agtphoodbctheasswobiedpaesstreéopfonbeweek
while stirring (90 rpm under anaerobic conditions with a butyl

st opper, fbap(ﬁmrda@ysyﬁ@ﬁtl@l@@oﬂag@Sa155m@0@mderltamfa@r dpicyeased to

condi tions. larly to the nethod of Exanple 3, the

artificial 298stPER ﬁﬁlé@etméé¥n§ﬁpdw§§ &erfH?ﬂ%ﬂhb}eadéﬁﬁ53615lnL of
the mlk product B which had been sub &ﬁq to static, st at 10C
for four dSYSPEHS1ETnf GF rStYFfJPmBaIW §§s Ce%eH d& é’djbﬁ‘é:t pH of

?egt fo'lO“%gpg¥51gcugakbogr%%a%%cmgﬂk pro@hc%tﬁs dgow%lnh %%
and the acidity were found to be 4.4 and 7.5,
respectively. Although the osmotic pressure of bacterial
suspension B was 900 mOsm, it was decreased to 600 mOsm
in the milk product B.
[0055]

As shown above, it was revealed that the viability

of Bifidobacterium breve YIT 12272 strain was enhanced,

compared with the control strain, in both of the milk
products A and B, which differed in culture temperature,
pH, acidity, a change in the osmotic pressure due to
blending of syrup, a nonfat milk solid content, and a

milk fat content.



- 41 - solution thus obtained, 1 nL of artificial bile which had been
warnmed at 37C in advance was added, imediately followed by stirring.
Subsequently, to the m xture thus obtained, a 5 nL m xture of 4 nL of
artificial intestine fluid and 1 nL ef3artificial pancreatic fluid,
whi ch had been warnmed at 37C for 30 m nutes, were added, and the
resulting mxture was stirred and incubated at 37C. Then, at O minute
and 60 m Nutes qfter the artificial gastric juice treatnment and 60
m nutes after the artificial bile and intestinal fluid treatment, 1
m. of the regyhti A m xture was col l ected each tinme, and
appropri atel y diluted, and the viable bacterial count was determ ned
using a TOS prop%ﬁa{@b&@ll@%gmahmmm @G doPsEPTHER BERYRI YIT
| ndustry Co., Lt#227R3ptrafhddr vblle Eoittep 2pdF6Ffter stofpee
artificial bile jwas prepared by di §s¥iably bbirterizdnwderny (CEHAD),
Difco) in ion-exchange water at 40 |giilkapdoddjtuat | ng lkherqidcef Bt |he
resulting sol uti|oRst0s80 WM th 3 M[sodi um carbonate, and then
di luting the resuktrirnge sl ptiom W tth i gnsexghange| wat grg soqphat the
concentration off the bile powder was 1% (WYV), followed by
sterilization by @mtesl aadagnat 121C for 15 mnutes. The artific| al
bil e thus preparledrnasodésederAlso, |thegapt, fHigei al | intgstine,fluid was
prepared by di ssokwirng dshecfoid owi ng Eb stanges in |og| Oexct_agmge wat er
so that the fingl concentrati on of eac suxbstance was SOdI um -| 42 -
~chloride: 5 g/ L, ot uunat e: 3
g/L, and adj ust."ﬁge e bR e LRI Sent A gﬁésﬁml&ﬁdt%n@ 585 1h 3 M
sodi um car bonat ePXIRHPBNR By BEEMM FoREF n%f é\?t/%l%ﬁﬂhﬁéo'élfmlﬂc
for 15 ninutes. ?ﬁ‘éaraFFPﬁgtﬁ ¥Pi B SEEEtRE o a9 f%sorg?ré’ Bk erdsy
di ssol ving pancr 8a9°¢C| FPESE PP BIOMBETC AT 4 % AECHRYS PF‘&‘?%I
intestine fluid &2X0PF LS EHPAES QO%FBFet"t%é’e‘F]é%t and t he
resul ting gebutzion was sterilized by filtration through a nenbrane
filter (D SM C-25cs, Advantec 0.45 pm), followed by storage on ice.
The artifi ¢rablpaag¢reatic fluid thus pr epar ed was used. [0062]

The vi abl e_pbacterial_ count at 021 Lﬁ(ﬁ 60 mnutes after the
artificia|T§$i“:¥EZ;_TJu£68£E ™ B Brier the
artificial |bile and intestline PEHF PTOARSE dent Are sHbMhPFAMEIHE. 6
The vi abl e| bacterial count| cBadBetigbbacheri wm br EAEtY¥FRLI2P72 St raif
in the stored mlk product|sBsgegsisitgher t han t havspfnsige Bontrol
strain (Bi {¢udddgbaet eri um brleve Y|.T 10001 strainjand Y.T 412% strain)
not only aftteapettenrar t(PG) gi al gastric|juice treatnment but al so aften
the sequentgal treatment With argificilal gastric jukce and|intestina
fluid cont ﬁﬂldggyal’tl fici gl DiT€y T Was Teyealed Tha YIT[122Z

strain was dgﬂfo'flgaﬂ%'ég g flor—both—therartficirat—gastric

j ui ce-resi artifiséPal bifl e/99%t esti nal 2P0 ui d- f esi&ance
t han t he C.ﬁlotnlf\é{t mf'_'l.\kt etta-
solid content 14 .5 9.4 22.4 8.9

(%)

Milk fat content
(%)

The cosmotic pressure was measured with Osmostat OM-6040
manufactured by Kyoto Daiichi Kagaku.

foo58]

5.2 3.4 0.2 0.1

(Example 3) Confirmatory test for resistance against
artificial gastric juice

Bifidobacterium breve YIT 12272 strain and control

strain (YIT 10001 strain and YIT 4125 strain) were each



- 43 - [0063] [Table 6] Resistance of Bifidobacteriumbreve YIT 12272
strain in mlk product B against the sequential treatment with
artificial gastric juicel/artificial bile and intestinal fluid after
storage Viable bacterial count (CFUfnk3 -0 minute after the
artificial gastric juice treatnent 60 mnute after the artificial
gastric juice treatnent

anaerobically cultured overnight at 37°C in the milk

medium. Then, 0.5 mL of the bacterial culture thus
obtained was added to 10 mL of artificial gastric juice
which had been warmed at 37°C for 30 minutes, immediately
mixed, and then incubkated at 37°C. At 0 minute and 120
minutes after the incubation (artificial gastric juice
treatment}, 1 mL of the mixture was collected and
appropriately diluted, and after that the wviable
bacterial count was determined using a TOS propiocnate
agar medium (Yakult Pharmaceutical Industry Co., Ltd.,
37°C, anaercbic culture).

The artificial gastric juice was prepared as follows.
That is, the following substances were dissolved in ion-
exchange water so that the final concentration of each
substance was; proteose peptone (Becton, Dickinson and
Co.): 5 g/L, gastric mucin (Wako Pure Chemical Industries,
Ltd.): 1.5 g/L, sodium chloride: 5g/L, sodium
bicarbonate: 3 g/L, and potassium dihydrogen phosphate: 1
g/L. The pH of the resulting solution was adjusted to
2.8 with 3.6 N hydrochloric acid, and the soluticon thus
obtained was sterilized by autoclaving at 115°C for 15
minutes, and then stored at 4°C. Subseqguently, pepsin
(Wako Pure Chemical Industries, Ltd.} was dissolved in
ion-exchange water at 400 mg/L, and the resulting
solution was sterilized by filtration through a membrane

filter (DISMIC-25cs, Advantec, 0.45 um) to give a pepsin

golution. The pH of the solution was re-adjusted to 2.8,



GO m nutes after

Test strain YIT 12272 Strain 6.9 x102 2.8x105 2.1 x105 Control

the artificial

bile and intestinal

fluid treatnment -
strain

YIT 10001 Strain YIT 4125 Strain 4.9x102 8.1 x102 3.2 x104 2.6 x105

- 39 -

and 20 mL of the pepsin sclution was added to 180 mL of

the solution prepared as above right before use, whereby

artificial gastric juice was prepared.

The wviable bacterial counts at 0 minute and 120

minutes after the artificial gastric juice treatment are

shown in Table 5.

Although the viable bacterial count of

Bifidobacterium breve YIT 12272 strain was hardly changed

even 120 minutes after the artificial gastric juice

treatment,
strain{YIT 10001 strain and YIT 4125 strain)

decreased by the treatment.

the viable bacterial count of the control

was

It was revealed that

reglsgtance of YIT 12272 strain against artificial gastric

juice was also enhanced,

[0059]

[Table 5]

compared with t

he control strain.

Resistance of Bifidobacterium breve YIT 12272 strain

against artificial gastric juice

Viable bacterial

count (CFU/mL)

0 minute after
artificial gastric
juice treatment

120 minute after
artificial gastric
juice treatment

Test strain

YIT 12272 Strain 2.4 % 10° 2.1 x 10°
Contrel strain

YIT 10001 Strain 3.0 x 10° 1.7 x 10°
YIT 4125 Strain 1.9 x 10° 3.0 x 107




5.3x102 3.1x103 The m |k product B was stored while stirring at 5C
for one week under aerobic conditions (only YIT 4125 strain was
stored under anaerobic conditions), followed by storage for four days
at 10C under anaerobic conditions, and4bhen treated with artificial
gastric juice (pH 3.3), and sequentially with artificial bile (156
bil e powder). The viable bacterial count was enunerated in the mlk
product B HQM% bt ai ned. [0064] (Exanple 5) Production of fernented
m | k foods ‘an ri nks Into 506 g of water, 124 g of whole mlKk
powder was @issplieed,) f@ﬂﬂmt@/_rfta%@av Zd 9 Alsckdple fQaidst
seconds. Subsequently, 0.5% of BifidobacCteriumbreve YI T I2272
strain, 1%cefquBinftidabacteitnsnthifiitdumgrtard Q.:00 Hhoafrilact obaci | | us
aci dophilus were inoculated and cultured at 33C until the pH reached
5. 3. The r gsuildd/ag-tiipitdisg WS chemagamtaed iaa11F1IM3a to gi ve 630 g of
a bacterial suspension. Meanwhile, 98 g of palatinose, 8 g of carrot
juice, 2.5 g of UBiAgcBnfadobagteriym7bgevé AW $RP7edstabdénuand0. 1 g
of lactoferrin, 0.02 g of vitamin D, and 1 g of flavor were dissol ved
in water, a&egbtwatlestwasradddd 10041 strhdretad § AThd 126t altrediime to
370 g. The resulting m xture was sterilized at 120C for three seconds
to give a i PEecitoR. "iife PEEPREECals 184 5&rsT &9 FHQMPHE dyr uphe
sol ution menﬁ m xed and then poured into a tetra hrick container,,
wher eby a flerfeREEFYTPK Borlg@lc M aPrrgarsa §3699é6%§ﬁ: agt-ex izl
nonfat mlk_sol.id content of .8 7% and m |k fat _cqntent of. 3.2% was
bt i ned (FHESHR PEAE BRCPOALEPEESER 1O caPOaBbacnErRem BradeveiT
12272 strain s 9.5 x.108 m.) . The. ferpented m r oduct
thusobt o, Fld NRE0Borbd ot TOE P87 Y9°HaYRELe nEbnr bR pne L FoRTA
rate of Bi{idabagteribim buews +Ybhsldd{a st !b@:‘t‘ﬂo‘P!agalfsJ%L!nd to be 30%

Al so, the fernmented m |k product thus obtained had eXcellent taste.
[0065] (Exapkeqbknknoduekisen tobekerarat ed1melik uboeds harthedr i nks
Into 90 g of water, 25 g of defatted m |k powder was dissol ved,

fol | oned byestetihgzatilanpabdli2@€ Bor £3153 csedonys stSthsegienbky, a2%
of Bifidobacteriumbreve YIT 12272 strain and 0.01% of Lact ococcus

| acti s were0°C under anaerobic conditions with a butyl stopper. It

is to be noted that only the gas phase of a 300-mL flask
containing the milk product B prepared by using YIT 4125
strain was replaced by nitrogen gas, and then the
resulting product was stored at 5°C for one week while
stirring (90 rpm) under anaerobic conditions with a butyl
stopper, followed by static storage at 10°C under
anaerobic conditions.

Similarly to the method of Example 3, the artificial
gastric juice treatment was performed by adding 0.5 mL of
the milk product B which had been subjected to static
storage at 10°C for four days to 10 mL of artificial

gastric juice adjusted to pH of 3.3, followed by

incubation at 37°C for 60 minutes. To 2 mlL of the test



i nocul ated and cultured at 37C until the pH reached 4.4. The
resulting m xture was honogeni zed at 15 MPa to give 115 g of

bacterial suspension A. Also, 60 g of defatted m |k powder and 0.25 g
of mlk peptide were dissolved in wate#l and water was added thereto
to the total volune to 330g. The resulting m xture was sterilized at
120C for 3.5 seconds, and 0.5% of Streptococcus thernophilus was -
45 - inoculahed Ehe thACtefd A Juey e 1yt Weed, Al B76 Nt J Ry

reached 4. 3, an&O}{:en t he reaSlﬂ\%f%ir'ng ﬁl{xture vvaséhor?ogeﬂnji zeteg\ﬁiaj’t 1%151\%3
to give 33Q.0f,Balerial; SUSPENSEQAnE. Meanuhikle, 4dmda@hedaititol,
29 g of po??%%&tfbse, fﬁ g o? galactog ?gosac%ﬁar?dels?rup, %&g g of
enul si fi ed fidlQRwed Pyofstieating. lsgbskqgaehtagentpephedixBugegthhis
vitamn B nmx, and 0.1 g of aspartanme were dissolved in water, 1 g of
fl avor andobtgiafedyi tam mIEmiidturer eff dr e fadded,f ianid 1 Hert asatiere
was added to the total volunme to 555 g. The resulting m xture was
sterilizedfdnit2@@d dr mfhiode agdddiids atlo pgingeeatsyr i sl utvihdreh Hael
bacterial suspensions A and B and the syrup solution were m xed and
then fill etbeiem waameet vd BI7°€kfoonBai ménutaber wbyeaafidedenand thek
product having: pH of 4.4; acidity of 7.5; nonfat mlk solid content
of 8.1% aA@SHltRIPamigSrentWast st lrveRasnebiifichdatechat fit Fal
bacteri al unt of Bifi,dobacter.l breve YIT 12272 strain was 8. 8 x
105 Cru m FoeR, b miERRE e Al RGH gk potRay ot Arad tAde st or ed
at 10C for S, s i surwvi val rate bf Bifidgbacterium
breve YIT %%%7%§ét &ﬁ%eagg%?%ﬁ%ﬁtt§ e%§4&%%ﬂﬁgg,a&ﬁgr%ggﬁ%nted m | k
product thys,obtaingdhad exeelileat lihayor iQ0R6L LExamm! § T, of

Pr oducti on OF ?erﬁenteg ni%é f&ogs a%&'érinﬁé Int031§% g’o? maté}, 58

g of defatted meklkiRowdemivasdi $9Ql ved; ekliowad by igler idhigzat i on at
120C for 3.5 - 46 - séconds. Subsequently, 1% of Bifidobacterium

breve YIT 2237#3pstibaieny Qid¥%rell,Lagiogdecus abaet bactandaQ. @b¥mef was
Streptococcus thernophilus were inoculated and cultured at 37C until

t he pH readbkedrdibedTheingsal TOSg proytivhe teascidnagen rediam 15 MPa
to give 256 g of bacterial suspension. Meanwhile, 25 g of

gal act ool | g¥s&odthaPhdemsyeupick8 gndlusitagt Ctol,, Lt6@.q9 af7°pal ati nose, 3
g of pectin, and 0.05g_of sucral ose were dissolved in water, and 1 g
of flavor aRackePér ®EAEVX@Pt-her added to the total volune to 744 g.
The resulting m xture was then sterilized at 120C for three seconds
to give a §9 éﬁ]solution. The bacterial suspension and the syrup

| uti 1 xed d_th filled int t et bri.ck tai .
whereby . fer meRRECERT T kIGERRKPRAS ] KES BEFBP 9940 a3 GPP) VEROsbale
fat ml Ld t . 5. 5%, i t _of ,Q. 1%
obt & nea (PRACER «ERRRERe, BHERPT catneonr B PP RdBa s Rs e A b v U T

12272 strabRqwaghsBitglPBeCEl Bl) the resulting solution to 8.0

with 3 M sodium carbonate, and then diluting the
resulting solution with ion-exchange water so that the
concentration of the bile powder was 1% (W/V), followed
by sterilization by autoclaving at 121°C for 15 minutes.
The artificial bile thus prepared was used. Also, the
artificial intestine fluid was prepared by dissolving the
following substances in ion-exchange water so that the

final concentration of each substance was; sodium



The fernmented m |k drink thus obtained was stored at 10C for 23 days.
As a result, the survival rate of Bifidobacteriumbreve YIT 12272
strain was found to be 41% Also, the fernmented mlk drink thus

obt ai ned had excellent taste. [0067] -(&xanpl e 8) Production of
fermented mlk foods and drinks 58 g of whole m |k powder, 42 g of
defatted mlk, and 0.02 g of m |k peptide were dissolved in 487 g of

- 47 - wat ek, |l _owed sterilljzat] 135C f t hr nds.
Into the r%@&f’%ﬁr‘?& Vn\?bxlgg?f’ébﬁ?géssé}ﬂ gﬂl_sl%gffl i ild act _éa(r?ll%u%%b(&rlél\?i YIT
12272 st raigh aReohatabacid s arCiGoRINL Uy Wele pRadlE inipculatad shy
0.5% and 1.0% respectivel’y. The resdlting ™m xture was then cul tured

at 33C untigb1tite chHteachedizn3 .3 anddhiem kerpeerirzed i1 15wMPat 0
give 587 g of a bacterial suspension. Meanwhi | e, 98 g of

pal ati nosegt8r418ka3biObyl BhEdcl1dRd nly GtofiohPavesrwesemgdhasakved in
water, and water was further added to the total volune to 413 g. The

resul ti ng miet areidds istlepaniczedtdic FAAGH emast brepasedolds to give a
syrup sol ution. The bacterial suspension and the syrup sol ution
were m xeddasgoilNandl Peedeiattie 4 ireisca (P Blovedtigiadesy), iwhéheby
fermented m |k product having: pH of 5.6; acidity of 2.9; nonfat mlk
solid cont 8ftiffcgatoslngsdtifiek flad o aht eft ol immdiadedbt Hefede(t he
initial bacterial count of Bifid bacteriLim Qreve YIT 12272 strain was

0.5 x 108 GRE FEFT. 2RO B rEsHITIEa FHUREFOBITEE SEE HEENE was
brove Wi T 15353950 Phi hieRoRotndorb Bac o SRrs D RE T érRent e | k
product t hys,obt ai ngd had, exceliant, Lagte. [9068] (Pamp! ef)

artificial pancreatic fluid thus prepared was used.

[0062]

The viable bacterial count at 0 minute and 60
minutes after the artificial gastric juice treatment, and
60 minutes after the artificial bile and intestine fluid

treatment are shown in Table 6. The viable bacterial

count of Bifidobacterium breve YIT 12272 strain in the

stored milk product B was higher than that of the control

strain (Bifidobacterium breve YIT 10001 strain and YIT

4125 strain) not only after the artificial gastric juice
treatment but also after the sequential treatment with
artificial gastric juice and intestinal fluid containing
artificial bile. It was revealed that YIT 12272 strain
was more enhanced for both the artificial gastric juice-
resistance and the artificial bile/intestinal fluid-

resistance than the control bacteria.



Each of the ingredients showm bel ow was m xed in accordance with the

foll owi ng fornul ation
granul ati on, drying,
t abl eti ng,
bacteri al

cell of the present

and granul e size adjustnent,
whereby tablets were producéd. -(Fornulation)(ng) Dried
i nvention' 20 Mcrocrystalline

and the resulting m xture was subjected to
fol | owed by

cel l ul 0sel00 Lact 0se80 Magnesi um stearate0.5 Met hyl cel | ul osel2 1)

Pr oduced b
breve YIT 12272 strain.

ooyaphi lizing the Iive bacterial cell of Bifidobacterium
[ 0069] (Exanple 10) Production of soft drinks

Each of thgmamgeedijents shown bel ow was bl ended in accordance with an

ordi nary nmet hod based on the follow ng formul ation.
LFEVRKSET ?H%F’%cﬁtFa&IFllﬁk@li-hus

m xt ure wag&eh Ri 9%

rerdeRg

%@@*ﬁﬂﬁ@yﬂgr h

bt d weFad H-I5E pRiadn §
obt ai ned welL KN LI @#’iﬁﬁ 2y

The resul ting

Sfitnum cap,
orage

favorabl e in both external appeardﬁ@@lﬁ qtexial oovatalSEY/ARY good
storage stability. (Formul atj qn)(:Q Pried béetwmuae cel | 68f mithies
present inyention')5 Flavor|Qn8 Yétesl0 after the after the
. .. artificial artificial bhile
gastric juilce . A ) .
treatment gastric juice | and intestinal
treatment fluid treatment
Test strain
YIT 12272 Strain 6.9 x 107 2.8 x 10° 2.1 x 10°
Control strain
YIT 10001 Strain 4.9 x 107 3.2 x 107 5.3 x 102
YIT 4125 Strain 8.1 % 107 5 & x 10° 3.1 x 10°

The milk product B was stored while stirring at 5°C for one week

under aercbic conditions

anaerobic conditions},
under anaerobic conditions,
gastric juice (pH 3.3},
bile powder) .
milk product B thus obtained.

[0064]
(Example 5)

Into 506 g of water,

(only YIT 4125 strain was stored under
followed by storage for four days at 10°C
and then treated with artificial

and sequentially with artificial bile
The viable bacterial count wag enumerated in the

{1%

Production of fermented milk foods and drinks

124 g of whole milk powder was

dissolved, followed by sterilization at 135°C for 3

seconds. Subsequently, 0.5%

12272 strain, 1%

of Bifidobacterium breve YIT

of Bifidobacterium bifidum, and 0.001%

of Lactobacillus acidophilus were inoculated and cultured

at 33°C until the pH reached 5.

3.

The resulting mixture

was homogenized at 15 MPa to give 630 g of a bacterial

suspension. Meanwhile,
juice,
calcium, 0.1 g of lactoferrin,

g of flavor were dissolved in

2.5 g of DHA-containing oil,

98 g of palatinose,

0.02 g of vitamin D,

water,

8 g of carrot

7 g of emulsified

and 1

and water was added



- 49 - Reduced saccharified starch24 Fructosel8 1) Produced by

| yophilizing the Iive bacterial cell of Bifidobacteriumbreve YI'T
12272 strain. [0070] (Exanple 11) Production of a bacterial
strain-specific primer by random anpkiéiaed pol ynorphi c DNA ( RAPD)

met hod Using 62 strains of the bacteria belonging to

Bi fi dobacterium breve, DNA was extract ed from the bacterial cell and
RAPD met hod %% PRI et%emﬁ rlf %Td?r% gcc%ﬂénggsﬂ‘lwn he
foll owi ng proce ure to searc a nuc eotl de 'sequence speciFic for

YIT 12272 (L) o0 Ladt s %ﬁfll% HOMRBEL 8pEALNCEL! seconadl XY 5148

strains of acterla el ongi ng acterru

(Bi i dobactsers M@ tYloh 40@&3 béfb{eﬂ@éi sMbEeﬂQ@én m #0824 sy ¥ip
4043, YIT 404 | T 4063, YIT 4064, YIT 12272, and 53 ot her stral ns)
were cul thsQiiultS.Idihg wa rGAMinRd md Mmlpdafwdra@ﬁd isC e t@@ bdilck )
suppl emented wth 1% gl ucose, for 24 hours at 37C under anaerobic
condi ti ons coBiatieeiral whespdysiaofefthentad) midk eemiduictuded,irg: pH of
supernat ant was renoved, and 0.25 nL of a DNA extraction buffer (100
MM Tri s- HCE,- 640 _iIiBDTA, ofH3040) noofes mildf stdddSpentens wf &.7%
TE-saturated phenol, and 0.7 of gl ass beads (the dianmeter of O. 1
m) were ad@€dMithe fajtx CONE SRS O gorchué"la@ shdiedmedo (hey dpritiipd
bacterial cell. Then, 0.15 niL of 3 M sodi ym acet at e_was added and t he
m xt ure wa?a(%ﬁt'frlﬁrlugé’amtaﬁ’é §1fld@f’?a0t@¥r&ﬂh£¥§ﬁfﬁ wWas P &éd™ o
ot her tubes. After preglé) qftl on w th isopropanol and washing with
70% et hanoMa5t Re Sprodfct“AHi¥)obt ai ned was air dried and | astly

di ssolved in 0. ?gLRig%m%%gEggHiiﬁrpgéguw Thhig E6LatRER Qhs 1cBMeq

EDTA). [0071] (

at 10°C for 14 days, in which the survival rate of

Bifidobacterium breve YIT 12272 strain was found to be

30%. Also, the fermented milk product thus obtained had

excellent taste.

[0065]

(BExample 6) Production of fermented milk foods and drinks
Into 90 g of water, 25 g of defatted milk powder was

dissolved, followed by sterilization at 120°C for 3.5

seconds. Subsequently, 2% of Bifidobacterium breve YIT

12272 strain and 0.01% of Lactococcus lactis were

inoculated and cultured at 37°C until the pH reached 4.4.

The resulting mixture was homogenized at 15 MPa to give
115 g of bacterial suspension A. Also, 60 g of defatted
milk powder and 0.25 g of milk peptide were dissolved in
water, and water was added thereto to the total volume to

330g. The resulting mixture was sterilized at 120°C fox

3.5 seconds, and 0.5% of Streptococcus thermophilus was



The RAPD net hod was carried out using 27 kinds of random priners
(Table 7). A reaction liquid had a total volune of 20 pi containing
10 MM Tris-HCL (pH 8.3), 50mM KC1, 1.5 nM Mgd 2, 200 pM dNTP mi xture,
1.5 pMrandomprimer, 1.5 U of Tag DNAdpolynerase (the product of
Takara Bio Inc.), and 10 ng of tenplate DNA. PCR reactions were
carried out using DNA thermal cycler PTC200 (Nﬂ Research, Inc. ) in

whi ch the BERIgagtlon trgc' geg %38 fakLow, PugeaPar 347 unt %ec
3

seconds, si'X cycles of or seconds seconds

for 90 secopdSlachRrL¥Clies 0fd (3G ftdle %st%ﬁ%q ,mlééﬁxfe%a%ﬂ
seconds, and 72C for 90 seconds) and 72C for 180 seconds. The

anpl i fi cat hemoRepdueld bhus sobfral Red giae Sy eCtead Ha@:telraelir ophor esi s

at 50 V on a 1.5% agarose gel. Then, the gel was stained with

et hi di um bsagpaasien @nfMeaavhobeyunder gWEi naddiablon29 g 6% -

[0072] [Table 7 ] Sequence of a random priner for RAPD nethod Priner

nanme Seque@@éy@EXtros@')lﬂrgnwﬁ gatecSepldgoeacsharidd sypl@®013.5 g

GTGAAGTAGGH SEQ I D NO (4
of emulsifie 1ron 3 g of pectin, 1 g of collagen
peptide, 0.3 g of vitamin B mix, and 0.1 g of aspartame
were dissolved in water, 1 g of flavor and 1 g of vitamin
E 0il were further added, and then water was added to the
total volume to 555 g. The resulting mixture was
sterilized at 120°C for three seconds to give a syrup
solution. The bacterial suspensions A and B and the
syrup solution were mixed and then filled into a tetra
brick container, whereby a fermented milk product having:
PH of 4.4; acidity of 7.5; nonfat milk solid content of
8.1%; and milk fat content of 0.1% was obtained ({(the

initial bacterial count of Bifidobacterium breve YIT

12272 strain was 8.8 x 10° CFU/mL)

The fermented milk product thus obtained was stored

at 10°C for 16 days, in which the survival rate of

Bifidobacterium breve YIT 12272 strain was found to be

34%. Also, the fermented milk product thus obtained had
excellent flavor.

[0066]

(Example 7) Production of fermented milk foods and drinks

Into 198 g of water, 58 g of defatted milk powder

was dissolved, followed by sterilization at 120°C for 3.5



p1251 AAGACTGTCC(SEQ I D NO (18)) pl1002 CAATAGCCGT(SEQ I D NO (5))
p1252 GOGGAAATAG(SEQ I D NO (19)) pl003 CAGTACCCAC(SEQ I D NO (6))
p1254 COGCAGCCAA( SEQ | D NO (20)) p1004 AGGTAACCGT(SEQ I D NO (7))
p1255 CCGATCTAGA(SEQ I D NO (21)) p10052E€AGTACCTTC(SEQ I D NO (8))

seconds. Subsequently, 1% of Bifidobacterium breve YIT

12272 stralin, 0.2% of Lactococcus lactis, and 0.01% of

Streptococcus thermophilus were inoculated and cultured

at 37°C until the pH reached 4.5. The resulting mixture

was homogenized at 15 MPa to give 256 g of bacterial
suspension. Meanwhile, 25 g of galactooligosaccharide
syrup, 16 g of lactitol, 16 g of palatincse, 3 g of
pectin, and 0.05g of sucralose were dissolved in water,
and 1 g of flavor and water were further added to the
total volume to 744 g. The resulting mixture was then
sterilized at 120°C for three seconds to give a syrup
solution. The bacterial suspension and the syrup
solution were mixed and then filled into a tetra brick
container, whereby a fermented milk drink having; pH of
4.4: acidity of 5.3; nonfat milk solid content of 5.5%;
and milk fat content of 0.1% was obtained (the initial

bacterial count of Bifidobacterium breve YIT 12272 strain

was 1.3 x 10° CFU/mL) .

The fermented milk drink thus obtained was stored at

10°C for 23 days. As a result, the survival rate of

Bifidobacterium breve YIT 12272 strain was found to be

41%. Also, the fermented milk drink thus obtained had

excellent taste.

[0067]

(Example 8) Production of fermented milk foods and drinks
58 g of whole milk powder, 42 g of defatted milk,

and 0.02 g of milk peptide were dissolved in 487 g of



p1280 GAGGACAAAG SE

Q p1006 GGTTAAAGCC( SE
p1281 AACGCGCAAC( SEQ

Q

Q

))

)) pl007 TCGACGATAG( SE
p1282 GACGACTATC( SE ))
p1284 GTCAACGAAG SE ))

p1008 AGCCAACGAA( SE
p10094 GTTGCGGTCC( SE

lorerere

water, followed by sterilization at 135°C for three

seconds. Into the resulting mixture, the starters of

Bifidobacterium breve YIT 12272 strain and Lactobacillus

acidophilus were each inoculated by 0.5% and 1.0%,

respectively. The resulting mixture was then cultured at
33°C until the pH reached 5.3, and then homogenized at 15
MPa to give 587 g of a bacterial suspension.

Meanwhile, 98 g of palatinose, 8 g of carrot juice,
and 1 g of flavor were dissolved in water, and water was
further added to the total volume to 413 g. The
resulting mixture was sterilized at 120°C for three
seconds to give a syrup solution.

The bacterial suspension and the syrup solution were
mixed and then filled into a tetra brick container,
whereby fermented milk product having: pH of 5.6; acidity
of 2.92; nonfat milk solid content of 8.1%; and milk fat

content of 1.4% was obtained (the initial bacterial count

of Bifidobacterium breve YIT 12272 strain was 9.5 x 10°

CFU/mL) .
The fermented milk product thus obtained was stored

at 10°C for 14 days, and the survival rate of

Bifidobacterium breve YIT 12272 strain was found to be

30%. Also, the fermented milk product thus obtained had
excellent taste.
[co68]

(Example 9) Production of tablets



p1285 AGCCAGTTTC( SE
p1287 CGCATAGGTT( SE
p1288 GGGGTTGACC( SE
p1289 ACTTGCATCC( SE

)) pl010 TGCGACTTAC( SEQ
)) pl01l GTAGACAAGC( SEQ
)) pl248 TGCCGAATTC( SEQ
)) pl2494 EGAACTAGAC( SEQ

lorerere

Each of the ingredients shown below was mixed in
accordance with the following formulation, and the
resulting mixture was subjected to granulation, drying,
and granule size adjustment, followed by tableting,

whereby tablets were produced.

(Formulation) (mg)
Dried bacterial cell of the present invention® 20
Microcrystalline cellulose 100
Lactose 80
Magnesium stearate 0.5
Methylcellulose 12

1) Produced by lyophilizing the live bacterial cell of

Bifidobacterium breve YIT 12272 strain.

[0069]
(Example 10) Production of soft drinks

Each of the ingredients shown below was blended in
accordance with an ordinary method based on the following
formulation. The resulting mixture was homogenized to
give soft drinks. The soft drinks thus obtained were put
into brown bottles and sealed with an aluminum cap,
followed by heat treatment. The soft drinks thus
obtained were favorable in both external appearance and

taste, and also had good storage stability.

(Formulation) (g)
Dried bacterial cell of the present invention® 5
Flavor 0.8

Water 100



pl1292 CCCGTCAGCA(SEQ I D NO (30)) pl250 GGCTTAACAC(SEQ I D NO (17))
[ 0073] (3) doning Conpari ng RAPD band patterns of 62
strains of the bacteria belonging to Bifidobacterium breve, a PCR
anplification product which was found #e be specific for YIT 12272
was cl oned using TA cloning kit (the product of I|nvitrogen
Corporation) in accordance with the attached manual. That is, the PCR
anplificati t i t lRto a pCR2.1 vector and
i ntroduced %%e%g;%grl c |laﬂ(§:e§i ollrdHt ransformati on. Thereaf tzgr, t he
transf or nedggectedd wWas inoculated in a Luria Bertani (LB) agar
medi um contai ning X-gal and 50 pg/nL anpicillin and cul tured. Then,
the white agl @Rsddd g D.%‘Hlﬂfiilai_zlihigs o aiiRed vl iderated in
the LB liquid medium - 52 -

Bifidobacterium breve YIT 12272 strain.

[0070]

(Example 11) Production of a bacterial strain-specific

primer by random amplified polymorphic DNA (RAPD) method
Using 62 strains of the bacteria belonging to

Bifidobacterium breve, DNA was extracted from the

bacterial cell and RAPD method was applied by performing
PCR in accordance with the following procedure to search
for a nucleotide sequence specific for YIT 12272.
(1) Extraction of DNA from bacterial cell

Sixty-two strains of the bacteria belonging to

Bifidobacterium breve (Bifidobacterium breve YIT 40147,

YIT 4015, YIT 4023, YIT 4024, YIT 4043, YIT 4049, YIT
4063, YIT 4064, YIT 12272, and 53 other strains) were
cultured using a CAM medium (Nissuil Pharmaceutical Co.,
Ltd.} supplemented with 1% glucose, for 24 hours at 37°C
under anaerobic conditions. Bacterial suspension (0.5
mL) was centrifuged, a supernatant was removed, and 0.25
mL of a DNA extraction buffer {100 mM Tris-HCl, 40mM EDTA,
PH 9.0), 0.05 mL of 10% SDS, 0.5 mL of TE-saturated
phenol, and 0.7 g of glass beads {(the diameter of 0.1 mm)
were added. The mixture was vigorously shaken to disrupt
the bacterial cell. Then, 0.15 mL of 3 M sodium acetate

was added and the mixture was centrifuged, and a



and therefrom DNA was extracted to obtain cloned DNA. In accordance
with the standard nethod, the DNA nucl eoti de sequence of the PCR
anplification product was determ ned by a dye term nator nethod (FIG
1). [0074] (4) Production of a bacterBal -strain-specific primer and
confirmation of its specificity Anmong the DNA nucl eoti de
sequences of the PCR anplification product specific for YIT 12272

btained b j i i i fi YIT 12272
obt ai ne BQéhu%J MR SEAUSGE M, tc{)mgérrogpgggééd'c Rbr

and had hi CRreactivity was selecte

12272- specidrie iRyilthli.onl RA 3L AR RINdIN& R Wl Was sy dsn Tabl e
8. Using this éﬁﬁ'lzféglspecific prﬁﬁg}, PCR was éggfied out on DNA

extracted fat@andlt,ottdle frobidhathey icHtaStded Rad REIWEAGDANnd
bacterial strains of the bacteria belonging to Bifidobacterium breve

and 82 str diass 1o9f A =tieeidesirofo .12 ngerst & afE hatifay a for equentilsa-Hcel
isolated fromhuman intestinal tract (Table 9) to confirm
specificitypHSsig 4 mdaddn .m xture having a total volune of 20 'AL
containing 10 mM Tris-HC1 (pH 8.3), 50 MM KA, 1.5 nM Mgd 2, 200 FIM
dNTP mi xt url®073.13 pi prinmer, 0.5 U of Tag DNA pol ynerase, and 10 ng
of tenplate DNA_PCR reactions were carried out, in which the PCR
reaction i d@ludéd™ MEHRY owi ng steps; 94C for 120 seconds, 32 cycles

and 72 for 180 86cBAAR. PTRBOdNSARI FEAERG BRBAHELTBNAZ BRPAPNEA was
S0l ect o0 Lo iortDeahac COaT oAl s R A0Yeam, 2ok Sohaosone ge!
e O A L0 B S gt o AL RRCG & B s
%Séﬁ?y)[ogééﬁréiq | GnBhgeaguenss Rt bRep Yhixdatd2- $PECLH EaRBLRET
primer, 1.5 U of Tag DNA polymerase (the product of
Takara Bio Inc.), and 10 ng of template DNA. PCR
reactions were carried out using DNA thermal cycler
PTC200 (MJ Research, Inc.), in which the PCR reaction
included the following steps; 94°C for 120 seconds, six
cycles of (94°C for 20 seconds, 36°C for 30 seconds, 72°C
for 90 seconds), 30 cycles of (94°C for 20 seconds, 36°C
for 30 seconds, and 72°C for 90 seconds), and 72°C for
180 seconds. The amplification product thus obtained was
subjected to electrophoresis at 50 V on a 1.5% agarose

gel. Then, the gel was stained with ethidium bromide for

confirmation under UV irradiation.



Target organi sm Prinmer name Sequence (51..3") 1pBbrY-F ATG GCA AAA
CCG GGC TGA A B.breve YIT 12272 2pBbrY-R GCG GAT GAG AGG TGG G - 54
- [0076] [Table 9] Bacterial strain used J3acteroldes spp.

Basterl des distasonts NIT 61621, B. #r&atas VII 6158, 8. ovatus VI
61611, B. thetaloteomicm VII 61631, B. unifornms VII 6164, B

vul gatus VIl 6159T Bffi dobact edum adol escent's VI1 40111 B. anan VI |
40121, aniq%b§§]subsp. animal's '"IT 4044, B. animal's subsp. lactis
VIl 41211, B. asteroldes YIT 40331, B. bifidurn VII 4039, B. bourn
VIl 40911, [Bapgat gpul atum VIl 40161 El. choerinum VIl 4067". a,
cseffigiona VII 4092', E, waled VIl 40931, 11, dentium VIl 4017, B.
nal | i cum VI [Seqh@8%6 81 a reyalbrh pyragntnr RWID 46894dl, B. i ndicum VI1 4083, B.

‘annum subspprinfel T1 dobact edum spp, (Except B. phpave) 'riSthi s VIT
4018', B. Jomasrrt subspfPEHAumVI | 40211 Buambkonaum sulsSfneedui-Sd vl T

40821, B. Ta0m@mn cYGhafPR8&sER: | cum Vo ,5409Rsgactrao @ diddis))
e Sl M A & e BT

pul | or um VI 1918804 CAGBACEGATEEQIR NPV | 41051254 B. CEGAGIGLSRQ ID NO (20))
41117, B. suavid e AUGTAAEEET(SEBID Noeny noohi | ymsYl | cAOARITAGA(SEQ ID NO (21))

pl005 CAGTACCTTC(SEQ ID NO (8)) pl280 GAGGACAAAG(SEQ ID NO (22))
pl006 GGTTAAAGCC(SEQIDNO (9)) pl1281 AACGCGCAAC(SEQ ID NO (23))
pl007 TCGACGATAG(SEQ ID NO (10)) pl282 GACGACTATC(SEQ ID NO (24))
pl008 AGCCAACGAA(SEQ ID NO (11)) pl284 GTCAACGAAG(SEQ ID NO (25))
pl009 GTTGCGGTCC(SEQ ID NO (12)) pl285 AGCCAGTTTC(SEQ ID NO (26))
pl010  TGCGACTTAC(SEQ ID NO (13)) pl287 CGCATAGGTT(SEQID NO (27))
pl0ll  GTAGACAAGC(SEQ ID NO (14)) p1288 GGGGTTGACC(SEQ ID NO (28))
pl248 TGCCGAATTC(SEQ ID NO (15)) pl289  ACTTGCATCC(SEQ ID NO (29))
pl249 CGAACTAGAC(SEQ ID NO (16)) pl292  CCCGTCAGCA(SEQ ID NO (30))
pl250 GGCTTAACAC(SEQ ID NO (17))

[0073]

(3) Cloning

Comparing RAPD band patterns of 62 straing of the

bacteria belonging to Bifidobacterium breve, a PCR

amplification product which was found to be specific for
YIT 12272 was cloned using TA cloning kit (the product of
Invitrogen Corporation) in accordance with the attached
manual. That i1s, the PCR amplification product was
inserted into a pCR2.1 vector and introduced into

Escherichia colil for transformation. Thereafter, the

transformed E. coli was inoculated in a Luria Bertani

(LB) agar medium containing X-gal and 50 pg/mL ampicillin

and cultured. Then, the white colony-forming bacteria

thus obtained were proliferated in the LB liguid medium,



Cl ostridiumspp.dostridiumcelaturn TIT 6056" C. perfringens Vil
6050/ C. aerefaclensCollinsella aerofaclens '"err 102351 Enterococcus
spp. Enterococcus faecalls VIl 2031", E. (sedum VII 2032

E5211i scherichla call VIl 60441 Eubactzdum spp. Eubactedum bi f or e
VIl 60761, E. recta's VII 80821 Lartobacillus acidophllus YI'T 0070,
Kk arrronPhiIus VI1 02551 L anyloverus VIl 02111 L. blferrnentans VI
0260", 6 L_huc L g0QL7" asgl. VI 807

R P R e 832 7 v "}a% SR a e 26 b ag§35Tonta pREE o

VI 0212 lac@%&eaﬂ%k i £ la% <48hREUBC ki b, T £AQBONAL nuelbii el d
subsp. lactls VIl 0086". L del brueckii subsp. buloaricus VII 0181" L

fermentum ¥k ub@@bOB&Ctth@Cngm 08 k1 cak i opabllomac Ml d@2L8minkd
gassed VI1 01921, L helveticus VII 00837, L johnsonil VII 0219', L

mal ef ennenbgna ¥k @27hinatogammet¥bd QZFT&E. lnal nSeri VI 0272, L
Par anl ant anon VI 0445', L pentosus Yr 0238 L. plantarumViIl 0102',
L pontis VI[IP0G2731, L routed 'IT 0197, L. rhamosus VII 0105r, L.
sakel VII 0247', L salivadus subsp. sallvadus VIl 0104', L. sharnL
s VI 02%4p, Plzodagﬂ:n@nl ofVRI begreTrial staeivrEpegisic padmeroends
ani se VI | 20711 L. lactis subsp. crempds VII 2007', L jack subsp.
Lact ococcuSORppIMasdsnVPE 3566 EPeCifACLEY subsp. hordiniae VI1 2060
L plantarum VI1_20611, L rafflnﬂiactl Vil 2082"
Pr oni oni bacl eduF9RY o Bt er Pent Sehede \VFPaBa88es RhinthecBtRus

Rum nococ

V1 61411 SUPUpEARBEAKS YpRott 2%?88&@%%2%?%5{8%%?33 VPPEagBEe By

LA P NG T e SR
and had high PCR reactivity was selected to produce a YIT
12272-specific primer. The sequence of the primer was
shown in Table 8. Using this YIT 12272-specific primer,
PCR was carried out on DNA extracted from a total of 144

bacterial strains including 62 bacterial strains of the

bacteria belonging to Bifidobacterium breve and 82

strains of 78 species of 12 genera of bacteria frequently
isolated from human intestinal tract (Table 9) to confirm
specificity. Using a reaction mixture having a total
volume of 20 pL containing 10 mM Tris-HC1l (pH 8.3), 50 mM
KCl, 1.5 mM MgCl,, 200 pM dNTP mixture, 0.3 UM primer,

0.5 U of Tag DNA polymerase, and 10 ng of template DNA,
PCR reactions were carried out, in which the PCR reaction
included the following steps; 94°C for 120 seconds, 32
cycles of (94°C for 20 seconds, 60°C for 10 geconds, and

72°C for 20 seconds), and 72°C for 180 seconds. The

amplification product thus obtained was subjected to



Et hi di um nonoazi de (EMA) and propi di um nonoazi de (PMA), which were a
menbr ane- per neabl e dye, were used for - 55 - Bifidobacterium breve
YIT 12272. Using a liquid nediumw th GAM + 1% gl ucose, to each of
untreated YIT 12272 which had been culs®red for 24 hours at 37C under
anaerobic conditions (live bacteria), dead cells thereof obtained by
heating the bacteria at 80C for 10 m nutes, or dead cells thereof
obtai ned b I Iy ~cult yri-n e bacteri [l ays 37C,

t he dye mél%%ﬁ%&ﬁ%ﬁ%‘f}%ﬁésf ;érl?a:iogoﬁctej%t raa'?Li'tgﬁs agfafr%ﬁﬁ g{r?g'Pl\/Eﬁ%?' 240

1. 1M and SEpdMgefiegRackicuenkg Afiker ckasni:ng wabmiter fihve mnutes at
roomtenperature, the bacteria were irradiated by light for two

m nut es usichd fiwRad@0nWihakegew Larasiiatiandi shangerebulp, conender
the lanp. Thereafter, DNA was extracted from each of bacterial cells,
and YI' T 12222 7easpeguadtiticl pedmey ghast pratineedPERsusond ikmedYlEd b2272-
specific prinmer. (As a quantitative PCR nmethod, the nethod descri bed
i n | nt er nasperalf i¢odprmaBidfidbbed thrd nobibokeygy YIZ008R 7¢ol . 126, p. 210
to 215 was used.) As a result, while both EMA and PMA inhibited PCR
anpl i ficatil8R7Fh dead bacterial cells, EMA also inhibited PCR
anplification in lLive bacteria. Based on that PMA inhibited PCR

anpl i ficatildAPLA 8dad bacteria without inhibiting PCR anplification
inlive YIT 12272, it was found that PMA was suitable for detection
and quantification of live YIT 12272 by quantitative PCR [FIG 21 -
56 - _[007_8] Seq encEnoPrgFer Y&'P ]%Hb%g&:lrfgg
quantltatl PCRwWa ca ead—oL Using the
and |ive bacferit angeatokiddied bacteéfral
treated w ' ' m
l'ight irradiatiion tinme (one, two, apsbitvie mrwies)anrAvca e@subh, ait
was found that |ighg.-brerad¥Et ilea72ine did not affect the PMA
treatment, an@ that the treatnment wpPBRrYdw céic EATr AT 364C(BHRK) and
hi gh concentration pM O exhibited a wea i nhi bi

effect on PCR anplification in the heat-killed bacterial cell,
conpared to the treatnent with SO gMPVMA (FIG 3). Accordingly, it
was found that treatment with 50 pM PMA and two mi nutes of |ight
irradiation was suitable for the PVA treatnent to be applied on YIT
12272. [0079] (2) Detection and quantification of live YIT 12272 in
feces

cel | seqabndd T(512272)



Feces in which the absence of YIT 12272 was confirmed by a sel ective
medi um and quantitative PCR using the YIT 12272-specific prinmer was
prepared. To the feces, heat-killed bacterial cells of YIT 12272 were
added, followed by the PVA treatnent-(58 JI M PVA and two m nutes of
light irradiation). As a result, it was found that PCR anplification
in the heat-killed bacterial cells of YIT 12272 in feces was
i nhi bited, @pdtihe quantitative value of the dead bacteria of YIT
12272 was ecreased to - 57 - approximtely one-twenty thousandth
(FIG 4). IRagartrgst, live YIT 12272 which had been cultured for 24
hours was added to the feces and the PVA treatnment was carried out,
and YI T ddiddraass quantified by quantitative PCR using the priner
—for Y& T 12272 As—a resutt, the PMA tTeatment—did ot

specific ;

IY:’IEI]_I ?IZ'LZ7 ¢ AL t 3 .Bac'tarul .ss Fasunrr,vnfss T B Traills YIT 6158 T of f when

vi abl e Ybﬁ_pa eSidefppES EN I tao YIT 6163", B, unifor CI er”’Fs’e g 2158‘9m-0 ecfrs]e
C C e O y

‘ 3 - nYIT011B i Yi 0127, B
vi abl e bacterial count of ~ta gy q%

E' nimahfﬁﬁbéo.
fol l owing formula 3. [0080E§§§g 3;%5@3“'““3;?; jﬁﬁfﬁé;gyaaof YIT
12272 wi thout PMA treat ment, X S;Iﬁg? [“"g@m T“ Bue of YIT

478, icu B !ongumsu r I al

12272 subjected to PN% treatmum
"count of

count Of Yo o e i ongum sl sui
YI T 122723 :! ;r%m Jangég(g _B LHL T4 §Bbme clcum ?USSJ‘B r;gn:m;j'dﬂ‘;-;‘ For m’” a
8. bR IGE m'sbéﬁqm ¥iokiel ae 1 and

2: Y = L + D 20000 Fornul a_3,, ,eg,ratm%qo,
2) L ( 20000Y - X) /19999 pseudolongum subsp. pseudolonqum YIT 41027, B. pullorum YIT 4104, B,
ruminantium YIT 41057, B. saeculare YIT 41117, B, subtile YIT 41167, B.

thermophilum YIT 40737

41'.!!35T Rary

«qmo

Clastridium spp. Clostridium cefatum YiT 6056", C. perfringens YIT 6050
C. aerofaclens Collinsella aerofaclens YiT 102357
Enterococcus spp. Entarococcus faecalis YIT 20317, E, faecium YIT 2032°
E, coll Escherichia coli YIT 60447
Eubacterdum spp. Eubacterium biforme YIT 6076", E. rectale YIT 60827
Lagtobaciius acidophilus YIT 00707, L. amviophifus YIT 0255', L, amylovorus YIT

02117, L. bifermantans YIT 02607, L. brevis YIT 00767, L, buchner YIT 00777, L.
casel YIT 01807, YIT 9029, L. caryniformis subsp. coryniformis YIT 02377, L.
crispatus YIT 02127, L. delbruecki] subsp. delbrueckil YIT 0080, L. delbruackil
subsp. lactis YIT 0086", L. delbrueckii subsp. bulgaricus YIT 01817, L, fermentum YIT
Lactobacillus spp, 00817, L. gallinarum YIT 02187, L. gasseri YIT 0492, L, helveticus YIT 00837, L.
johnsanit YIT 02197, L malefermentans YIT 02717, L. oris YIT 0277", L. parabuchneri
YIT 02727, L. paraglantarum YIT 04457, L. peniosus YIT 02387, L. plantarum YIT
0102", L, pontis YiT 0273T, L, reuter YIT 0197", L. tharmnosus YIT 0105, L. sakel
YIT 02477, L. salivarius subsp. salivarius YIT 01047, L. sharpeae YIT 02?4‘. L.
yaginalls YIT 02767, L. zeas YIT 00787
Lattococeus garviae YIT 20717, L. lactis subsp. cremoris YIT 20077, L, laclis subsp.

Laclocaccus spp. lactis YIT 2008, L. [actis subsp. hordiniae YT 2060, L. plantarur YIT 20617, L,
raffinclactis YIT 20827
Propionibacterium Propioribactetium acnes YIT 6165
Ruminococeus spp. Ruminococcus bromi YIT 80787, R. lactaris Y17 6084, R, productus YIT 81417
Streptococcus spp. Streptococcus themmophilus YIT 2001, YIT 2021, YiT 20377
[0077]

(Example 12) Detection of live YIT 12272 by PCR method
(1} Optimization of a membrane-permeable dye
Ethidium monoazide (EMA) and propidium monocazide

(PMA) , which were a membrane-permeable dye, were used for



- 58 - [0082] The foll owi ng method was used for extraction of
DNA from feces. Using an anaerobic diluting solution (Table 10), a
10-fold diluted solution of feces was prepared. Then, 0.2 nlL of the
solution was centrifuged and a supernasant was renoved, followed by
re-suspension in 1.0 nL of a PBS buffer. The above washi ng operation
was repeated three tinmes. Thereafter, the pellet of feces thus

obt ai ned 0GR | r acty| o] e nyclei.¢. acid.
The | yophi 1R E%tes-ﬁgghﬁhamed, g%gﬂghér%?§u836kﬁgggg an
ASL buffer (@A AGEM Was addedsd oldpwrd by healiriag tdla e Hon i ve

m nutes. Subsequently, 0.5 nL of TE-saturated phenol and 0.7 g of

gl ass beadgWichh na sl @5110hQdl f9P War e Rdded: andct fageesul ting
m xture was vigorously shaken at 6.5 nis for 30 seconds using

Fast Prep FRiu2@rpBiel@bndindons Thdre Baktrlriah ,3 ddasbdicdmsaceicatee fvas
added and a supernatant was obtained by centrifugation. Into 0.7 nL
of the supebnatiaetd, by hesl iolg ameAbladueffier aandoPaohtbrt 1EXmiabtess
(Q AGEN) were added. The resulting m xture was thoroughly m xed and
centrifuge@rt deabt geAls Shgaerdt aptaingdobys cpntanuohe 1y sarliaramg,
0.55 nmL of an AL buffer (C}AGESQ§9nd 0.55 nL of 100.1,- ethanol were
added, fol Fbge&abfestipr fiomg l0Sgleysqaent?yC, arhet fgerwsal aiddgdntkture
was passed through Q Anp spin colum (Q AGEN). to allow DNA to adsorb
to the col GRf. fAREdr CRASKIRE ARETE PEMEMA 2N EMA. Ofg 24 0o fiMg RNEE 50
buffer (Q AGEN) was addeg and %he resulting solugion_was centrifuged,
wher eby DNAMwaSCEBFFEAVERY -[ 0BBSFY [ FaBPERd 0YaBBnposi f16% BEMLh&Er dbi c

ﬁgg;gfzg ?%hgkgggwgegggﬁ%gtC%%%0%EEE%%i&guékeKﬁ%ﬁé%i%%%dK%@Png%%5
for two minutes using two 500 W halogen lamps at a
distance of 20 cm under the lamp. Thereafter, DNA was
extracted from each of bacterial cells, and YIT 12272 was
quantified by gquantitative PCR using the YIT 12272-
specific primer. (As a quantitative PCR method, the
method described in Internaticnal Journal of Food
Microbioclogy (2008) Vol. 126, p. 210 to 215 was used.)
As a result, while both EMA and PMA inhibited PCR
amplification in dead bacterial cells, EMA alsc inhibited
PCR amplification in live bacteria. Based on that PMA
inhibited PCR amplification in dead bacteria without
inhibiting PCR amplification in live ¥YIT 12272, it was
found that PMA was suitable for detection and

quantification of live YIT 12272 by quantitative PCR.

[FIG. 2]



CaCl120. 0225 MgSA0. 0225 L- Cystei ne hydrochl ori de nonohydrat e0. 5
Resazurin0. 001 Bacto agar0.5 Tween 800.5 [0084] (3) Detection and
quantification of live YIT 12272 in feces in an oral ingestion test

A study was conducted in which healthysadults who had been prohibited
from taking food products containing |live bacteria for three weeks
were subject to ingestion of one pack (100 nL) of fernented mlk

pr oduct of[ g@ﬁle 6 (containing YIT 12272 in an anount of
101' 5/ pack) daily continuously for 10 days. [0085] (3-1) Detection

of live YI'T 12272 Bygarcesbbpalin9ieotnaehbhat t¥eafRAhEM aldntheapl /8BS

specific for YIT 12272 Feces were collected fromthe subjects
bef ore andpakt @bsi dgestiiedg oulte usehaerted v K 2prodidgle caFiiaipiifery! T
12272 of Exanple 6 and subjected to a 10-fold serial - 60 - dilution

usi ng a di kntii dnvehubbet etRPBShndFhemtt-kea 1nedubhictgrdaluicedn s HF0 vaiT L
was applied to a YIT 12272- sel ective nmedium (T-CBPC, Table 11),
fol | owed by2anaetakiatedultitthe vatridnE oA “2nkeutsatd oher mscMong 0.
The col oni es thus obtained were anaerobically cultured at 37C for 24
hours in aui% ghdcasé- addednGAMighguild raddiatioaNtssei (Pher, mhweut Bodl
Co., Ltd.), .whereby bacterial cells_were obtained. DNA was, extracted
fromthe b&eVer PAPUEER)s, ARd PEREWAS: caFrvad BoendstRgtt hegBbiA t hus

oot o e, B UFAR 2, S B e LS L AZRE o
that the treatment with low concentration (5 uM) and high
concentration (150 puM) of PMA exhibited a weaker
inhibitory effect on PCR amplification in the heat-killed
bacterial cell, compared to the treatment with 50 uM PMA
({FIG. 3). Accordingly, it was found that treatment with
50 uM PMA and two minutes of light irradiation was
suitable for the PMA treatment to be applied on YIT 12272.
[0079}

{(2) Detection and guantification of live YIT 12272 in
feces

Feces in which the absence of YIT 12272 was
confirmed by a selective medium and quantitative PCR
using the YIT 12272-specific primer was prepared. To the
feces, heat-killed bacterial cells of YIT 12272 were
added, followed by the PMA treatment (50 UM PMA and two
minutes of light irradiation). As a result, it was found
that PCR amplification in the heat-killed bacterial cells
of YIT 12272 in feces was inhibited, and the quantitative

value of the dead bacteria of YIT 12272 was decreased to



subjected to bacterial strain identification by RAPD test. As a
result, the outcones of identification of YIT 12272 by both of the
above nethods perfectly matched. Up until now, to determ ne a col ony
formed on the selective nmediumas YId4 42272, tine-consum ng and
conpl ex RAPD assay and ELI SA (Enzyne-Li nked- | nmunoSor bent Assay)
using a YIT 12272-speci fic nonocl onal anti body have been necessary.

However, Pg@gxgggwgl & “%%eBE Q%o% F5$FF§Q§§$;|%)Tor I T 12272

enabl ed rap si npfe determnation o 61 - [0086]

[ Tabl e 11] -Compagit i Q&v@f vl 132782 38 lec thiave perdi !é@l@i::@%P@br 24
Cbnponenthnp05|t|on (I'L) TOS propionate agar nedi um ( Yakul t

Phar maceut heaks! Rddstie@oto khe. Feball binal thesohul teRaztefl Waddded
after autoclaving at 115C for 15 min. Containing the follow ng per 50

nmL Car beni eilrlriieddibstdi amds atitr and7@. 68% guShrémt edy bivn qeahftdtative
sal t 5000000U [0087] (3-2) Quantification of live YIT 12272 in feces

I n order t&Cletedngl ithe Prime22Epdai fiecdor dIect2V X r odst lae result,
subj ects before and after ingesting the fermented m |k product

cont ai ni ng tRETPYR2 P TegtmERAnpre GOtdﬂﬁﬁébvédP§8lB@Péléﬂcﬁéééﬁ-ﬂéke

suspended in 0.5 nL of PBS, and thereto_ 1.4
sol ution wﬁ%agééeﬁlgfﬂﬁéﬁzcoﬁééﬁﬂFépﬁoﬁhéF SUhﬁﬂbYI?hézﬁgguPﬁlng

m xture was entgy stirred ang % in the dark for fiyve_m nutes.
Subsequent P§ SERE Af'x Blr 8MRd5 i P |at%ﬁ %”E‘ﬂ P%?e%%ml?éhfe?%? t wo

I ok e SIS A RSSO LR, oAt yREIgRtanG e
M Lsfezpzé%%f.gsﬂ?zrﬂeﬁ%%%s%%waﬁﬁse%lg:c:%ﬂfngﬁgﬁegﬁbzgahr%sf nr
12272 incl ydhpgidead ¢! ksel Rollowing formula 3.

0080l

(Symbol}

PCR quantitative value of YIT 12272 without PMA

treatment: X cells/g

PCR quantitative value of YIT 12272 subjected to PMA

treatment: Y cells/g

The viable bacterial count of YIT 12272 in a sample: L

cells/g

The dead bacterial count of YIT 12272 in a sample: D

cells/g

[0081]

Formula 1: X L +D

1

Formula 2: Y L. + D/20000

Formula 3 (Formula 3 is derived by Formulae 1 and 2): L

Il

(20000Y X) /19999



feces was simultaneously quantified without PVA treatnent. - 62 -
The results thus obtained are shown in Table 12 together with CFU of
YIT 12272 obtai ned using a T-CBPC agar selective nmedium YIT 12272
was not detected in feces collected fragn +the subjects before
ingesting the fermented m |k product containing YIT 12272 by either
the culture nmethod or the quantitative PCR using the prinmer specific
for YIT 12%§§ In contrast, the total nunber (viable and dead) of B.
breve YIT 1 ?3 det ect ed by gPCR wi t hout PMA treatnment was 1081-108 ,

viable B. breVeTH%Tfé22$%1€§tﬁétﬁgdbMaSFﬁﬁé&ﬁEBrPQ%t£é6658ﬁnbf“@ﬁA
17*5-1" |, and 10.9-11.5 CFU of YIT 12272 was detected by using

strai n- spegibinC Feelkect | veingdhinninperoviamioiut hagf e6est cohl echBle

fromthe subjects who conpleted the ingestion. Further, because the
quant it ati ve)yakue oeffotlke dRVAtraaed utd ath b&cﬁetealweelpr@pbaeﬂed by
PCR was sufficiently small, the viable bacterial count of YIT 12272
calcuIatedTbynFoDnﬂlmL3OWagheqa@ﬂutdomh@abacEemkaﬁug@dnandbaained by
the quantitative PCR after PMA treatnment (Table 12). Accordingly, it
was confir fEgerpnatansewes PRROVEdat Featlowsd Hrame-susPeasper dérabl-&d

determ nation of the viable bacterial count of YIT 12272. - 63 -

[ 0088] [TaHPeoﬁzF §§§t§P¢§?rcodﬁ?eo$ QV?‘W@%ﬁ?ngnop%€%§l%%lvé%ted
fromthe sub Lpre nd after. in §t|ng tge fe i1k

pr oduct coﬁ? ?efZ 72€8anp %i%%? teft st F% es®Before

| ngesti onAfter og%s%g%“w%ag%&%a' 48 PETaLiztLye EXCRCPtraHtlon of

the nucleic acid. The lyophilized pellet of feces was
thawed, and thereto 0.6 mL of an ASL buffer (QIAGEN) was
added, followed by heating at 70°C for five minutes.
Subsequently, 0.5 mL of TE-saturated phenol and 0.7 g of
glass beads with a diameter of 0.1 mm were added, and the
resulting mixture was vigorously shaken at 6.5 m/s for 30
seconds using FastPrep FP120 (Biol01l, Inc.). Then, 0.1
mL of 3 M sodium acetate was added and a supernatant was
obtained by centrifugation. Into 0.7 mL of the
supernatant, 0.7 mL of an ASL buffer and Inhibit EX
tablets (QIAGEN) were added. The resulting mixture was
thoroughly mixed and centrifuged to obtain a supernatant.
To 0.55 mL of the supernatant, 0.55 mL of an AL buffer
{(QIAGEN) and 0.55 mL of 100% ethanol were added, followed
by stirring. Subseqguently, all the resulting mixture was
passed through QIAmp spin column (QTAGEN) to allow DNA to

adsorb to the column. After washing the column, 0.1 mL



Wthout PVA treatnent (Live cell -F dead cell) PMA treatnent (Live
cell) CPU Wthout PVA treatnent (Live cell + dead cell) PMA treatnent

(Live cell)
- o -

of an AE buffer (QIAGEN) was added and the resulting

solution was centrifuged, whereby DNA was collected.

[0083]

[Table 10]
Composition of anaercobic diluting solution
Component composition (g/L)
KH,PO4 : 0.225
K;HPO, 0.225
NacCl 0.45
{NH, ) 2804 0.225
CaCl, 0.0225
MgS0, 0.0225
IL-Cysteine hydreochloride monohydrate 0.5
Resazurin 0.o01
Bacto agar 6.5
Tween 80 0.5

[0084]

(3) Detection and quantification of live YIT 12272 in
feces in an oral ingestion test
A study was conducted in which healthy adults who
had been prohibited from taking food products ceontaining
live bacteria for three weeks were subject to ingestion
of one pack (100 mL) of fermented milk product of Example
6 (containing YIT 12272 in an amount of 10*°°/pack) daily
continuously for 10 days.
[0085]
(3-1) Detection of live YIT 12272 by a combination of
selective medium and the primer specific for YIT 12272
Feces were collected from the subjects before and
after ingesting the fermented milk product containing YIT

12272 of Example 6 and subjected to a 10-fold serial



a<50+<50<2.0858.47.9b<5.0<5.0<2.06.7<5.03.3c

- 60 -

dilution using a dilution buffer (PBS). From the
resulting solution, 100 pL was applied to a YIT 12272-
selective medium (T-CBPC, Table 11), followed by
anaerobic culture at 37°C for 72 hours to form colony

The colonies thus obtained were anaerobically cultured at
37°C for 24 hours in a 1% glucose-added GAM liguid medium
(Nissui Pharmaceutical Co., Ltd.), whereby bacterial
cells were obtained. DNA was extracted from the
bacterial cells, and PCR was carried out using the DNA
thus obtained as a template and the primer specific for
YIT 12272. Also, some of the bacterial strains were
subjected to bacterial strain identification by RAPD test.
As a result, the outcomes of identification of YIT 12272
by both of the above methods perfectly matched. Up until
now, to determine a colony formed on the selective medium
as YIT 12272, time-consuming and complex RAPD assay and
ELTISA (Enzyme-Linked-ImmunoSorbent Assay) using a YIT
12272-specific monoclonal antibody have been necessary.
However, it was shown that use of the primer specific for
YIT 12272 enabled rapid and simple determination of YIT

12272.



<5.0 <5.0 <2.08.58.37.4d<5.0<5.0<2.08.88.47.9¢e <5.0<5.0

[0086]
[Table 11]

Composition of YIT 12272 selective medium (T-CRBPC)
Component Composition (/L)
TOS propionate agar medium {(Yakult 62 .5
Pharmaceutical Industry Co., Ltd.) > g
Antibiotic solution * 50 mL

* Added after autoclaving at 115°C for 15 min.

Containing the following per 50 mL
Carbenicillin disodium salt and 0.001 g
Streptomycin sulfate salt 50000000

(0087]
(3-2) Quantification of live YIT 12272 in feces

In order to detect live YIT 12272 in feces collected
from the subjects before and after ingesting the
fermented milk product containing YIT 12272 of Example 6,
dissoived pellets of feces were suspended in 0.5 mL of
PBS, and therxeto 1.4 puL of a 20 mM PMA solution was added
(final concentration of 50 uM). The resulting mixture
was gently stirred and stored in the dark for five
minutes. Subseguently, the mixturé wag irradiated with
intense light for two minutes using a halogen lamp and
centrifuged, and a supernatant was removed. DNA was
extracted from PMA-treated feces, and live YIT 12272 in
feces was quantified by combining quantitative PCR using
the primer specific for YIT 12272. Also, the total
bacterial count of YIT 12272 including dead cells in

feces was simultaneously quantified without PMA treatment.



<2.06.4534.8f <5.0<5.0<2.08.47.97.69g<5.0<5.0<2.0328.4

- §2 -

The results thus obtained are shown in Table 12 together
with CFU of YIT 12272 obtained using a T-CBPC agar
selective medium. YIT 12272 was not detected in feces
collected from the subjects before ingesting thé
fermented milk product containing YIT 12272 by either the
culture method or the guantitative PCR using the primer
specific for YIT 12272. In contrast, the total number

(viable and dead} of B. breve YIT 12272 detected by gPCR

*+ 0.8

without PMA treatment was 10°%' , viable B. breve YIT

12272 detected by gPCR with PMA treatment was 1075 10 |
and 10°° * 15 CFU of YIT 12272 was detected by using
strain-specific selective medium, per gram of the feces
collected from the subjects who completed the ingestion.
Further, because the quantitative value of the PMA-
treated dead bacterial cell obtained by PCR was
sufficiently small, the viable bacterial count of YIT
12272 calculated by Formula 3 was equal toc the bacterial
count obtained by the guantitative PCR after PMA
treatment (Table 12). Accordingly, it was confirmed that

use of PMA treatment and quantitative PCR enabled

determination of the wviable bacterial count of YIT 12272.



7.7 6.9 h <5.0<5.0<2.09.18.883 <5.0<5.01 <2.08.27.1

[0088]

[Table 12]

Bacterial count of YIT 12272 in feces collected from the subjects before and after ingesting the fermented milk
product containing YIT 12272

Sample Logig cells or CFU/g Feces

Before ingestion After ingestion
Quantitative PCR Quantitative PCR. CFU
Without PMA PMA Without PMA PMA
treatment treatment CFU treatment treatment
(Live cell + (Live cell) (Live cell + (Live cell)
dead cell) dead cell)

a <5.07 <5.0 <2.0¢ 8.5 3.4 7.9

b <35.0 <35.0 <2.0 6.7 <5.0 33
c <350 <50 <2.0 8.5 8.3 7.4

d <3.0 <50 <2.0 8.8 8.4 7.9

e <50 <50 <2.0 6.4 53 4.3
f <3.0 <350 <2.0 8.4 7.9 7.6

g <50 <5.0 <2.0 8.4 7.7 6.9

h <50 <35.0 <2.0 9.1 8.8 8.3

1 <50 <5.0 <2.0 8.2 7.1 6.8

] <50 <50 <2.0 8.2 3.0 7.2

k < 5.0 <3.0 <2.0 8.3 g1 7.5
Average” <5.0 <5.0 <2.0 8.1 7.5 6.9
s.DM - - - 0.8 1.0 1.5

a) :Fhleoczltit:(i;:{;on limit of YIT 12272 by quantitative PCR. is 10° cells/gram feces and that by the culture method
is .

b) If any sample was present below the detection limit, an average value and S.D of the sample were calculated
based on the bacterial count of the detection limit.

[0089]

Up until now, a method of detecting and quantifying
YIT 12272 in feces was carried out by allowing the
bacteria to form a colony on the selective medium, and a
test for confirming a colony as YIT 12272 has required
considerable work and time. Also, considering that the
selective medium contain a high-concentration of
antibiotic, a possibility that damaged bacteria cannot
undergo division, for which live YIT 12272 is

underestimated, is pointed out. Quantitative PCR using



6.8

<5.0 <5.0j <2.08.28.07.2k <5.0<5.0<2.08.58.17.5

the primer specific foxr YIT 12272 of the present
invention enables quantification of all of YIT 12272 in
feces regardless of being dead or alive. Further, only
live YIT 12272 in feces could be rapidly and simply
quantified by combining PMA, which is a membrane-
permeable dye.
[0090]
{Example 13) Ingested bacteria-recovery test

Nineteen healthy adults in their twenties to fifties
were randomly divided into two groups, and after seven
days of observation (observation period), the subjects
ingested one pack (100 mL) of either fermented milk
product prepared by using YIT 12272 strain (test drink)
or fermented milk product prepared by using YIT 10001
strain instead of YIT 12272 {control drink), both of
which were produced in accordance with the method
described in Example 6, daily for seven days ({(ingestion
period 1). After 10 days of interruption (interruption
period), subjects ingesting either the test drink or the
control drink were crossovered, and ingestion was further
continued for seven days (ingestion period 2). Feces
were collected on the day following the final day of the
observation period, each ingestion periods, and the
interruption period. It is to be noted that the subjects
were prohibited from ingesting any fermented milk
products or probiotic products other than the test drink

or the control drink during the test period. Also, the



Average") <5.0 <5.0 <2.0 8.1 7.5 6.9 sal"') 0.8 1.0 1.5 a) The
detection limt of YIT 12272 by quantitative PCR is 105 cells/gram
feces and that by the culture nethod is 102 CPU.

- 65 -

bacterial counts of the Bifidobacterium in the test drink

and the control drink wexe 6.8 to 8.9 x 10° CFU/mL and
2.9 to 4.2 x 10° CFU/mL, respectively.
[0091]

In accordance with Example 12, using the T-CBPC agar
gselective medium, the CFU of the ingested bacteria in
feces (YIT 12272 strain or YIT 10001 strain) was cobtained.
Using RAPD method or the primer specific for YIT 12272
strain as shown in Table 8, a gqualitative test of
bacterial strain was conducted.

[0092]

Although the ingested bacteria were not detected in
feces collected from any of the subjects before ingesting
the fermented milk product, the bacterial counts of the
ingested bacteria in the test drink-ingestion group and
the control drink-ingestion group after ingestion were
7.3 = 0.8 Log CFU/g and 5.9 * 1.1 Log CFU/g, respectively,
showing that the bacterial count was significantly higher
in the test drink-ingestion group than in the control
drink-ingestion group (Table 13). It is to be noted that
no adverse event associated with the ingestion of either
the test drink or the control drink was observed during

the study period.



b) If any sanple was present below the detection Iimt, an average
value and S.D of the sanple were cal cul ated based on the bacteri al
count of the detection limt. [0089] Up until now, a nethod of
detecting and quantifying YI'T 12272 ineéeces was carried out by
allowing the bacteria to forma colony on the selective medium and a
test for confirmng a colony as YIT 12272 has requi red consi derabl e
work and tigBg,A so, considering that the selective mediumcontain a
hi gh-concentration of antibiotic, a possibility that danaged bacteria
cannot undgrg@idi Yhgi on, for which live YIT 12272 is underesti nated,
is pointed out. Quantitative PCRusing - 64 - the primer specific
for YIT 122%2 kctehéahraesehtod rreanstiash bestdnias igukaneisfi cation of all
of YIT 122[72 in feces regardl ess of being dead oBedbrwxe. |Fur Ahesy,
only live [YIT 12272 in feces could be rapidly |afdgsitiphy | qiaaesticad
by conbi ni [TgsPMinkhichedtsioa medpr anetger neablle dye. [0090] ( Exanpl ¢
13) | ngeste@nbasdteldal @AMEIY: k@St ingested N Ngt een_heal t hy adult§#||
their twentdeeset: Micttéws wese aramdpm y di vi dad i nf8 two |griodp?; & ane
after severcdays: QlriBRSAIQEatL oh JBlsermiak) On Neriod), The subjects

i ngest ed oML PR EIP0 W nPl o ELLEE JBrggted it kK prodyct prepar ey
by using Ylb'gcgggjazdggé@&éa (hg tCF@r/bp% or ferrrent edPmi | k préd?.rth 1

l.l IIIDL

prepared b usSt n T Ur St !
G Thi) - both: S Ou chCoRE s gigj Lot cgo e I Phe P hod

|\ g

descri bed I e days (I'ngestion period 1).
After 10 dggsgéﬁg?ﬁggéFﬁgllgﬁ |nF§rrup€|on period), subjects

ingesting either the test drink or the control drink were
crossovered and ingestion was further continued for seven days

(i ngestion Bgﬁﬁbd 2). Feces were collected on the day follow ng the
final day of the observation gerlod each ingestion_periods, and the

i nterruption pe??oﬂasl¥eY§a 8 pehabt Y t HAZEThECR uBf ek REFESTE

hi bi ted_f ! e éﬁz F j bi

o7 oduct s oERENSPRAN b1 ZﬂgsggﬁﬁF Eg8ﬁﬁtﬁg'%5ﬁf&§& 30278 aliePag tre
est periogroAL§8,,t 053 LRLaCayaLe ®cces; how ver.

Bi 11 dobact SFTuRY DS X P28 Va¥ PnRCLRa ERa BOA Fol g SRCRE/ o PEVE

Bi fi dobactériumin’t contro wer e

8.9 x 108CEHEN:,aREr2a9 beuﬁt%as %%CE%%, swa@ﬁ%hge'sggn&QQ%htly

In accordance wth Exanple 12, using the T-CBPC agar sel éctive

medi um thﬁlgﬁélrothhﬁethage@Ee@ma@bepna | i T8 Scdtd Tad22d 2c ga€ ai n
or YIT 10001 strain) was obtained. Using RAPID nethod or the priner

specific fani¥l fedd2¥2rseflatnedstihowWdITn13abbes8raanquabi Fakbyabiest
of bacterial strain was conducted.
viability in a product, and at the same time its
resistance against artificial gastric juice and
artificial bile/intestine fluid was enhanced.
[0095]
(Example 14) Test on the intestine-regulating action 1
An open test was conducted in which 57 subjects aged
63 or older suffering from constipation or prone to
constipation {(three to five times of bowel movement/week,
water content of the feces of less than 70%, 27 males and
30 females, average age of 68.7 * 5.4) ingested, after

two weeks of observation period, one pack (100 mL) of the



[ 0092] Al t hough the ingested bacteria were not detected in
feces collected fromany of the subjects before ingesting the
fermented m | k product, the bacterial counts of the ingested bacteria
in the test drink-ingestion group and ghe-control drink-ingestion
group after ingestion were 7.3 0.8 Log CFU g and 5.9 1.1 Log CFU g,
respectively, showi ng that the bacterial count was significantly

higher in therkestadiink Lgestlon aouRhan s contidhy cor

dri nk-ingestion group to bé no That 9o Verse

event assogiabedwidh tRg {pgestyon Qéeﬁ'&?eﬁhéh8b58§%aéibﬂk arihhe
control drink was observed during the study period - F0093]

[ Tabl e 13]aﬁﬂetﬂ@ch%@béhl@&pﬁerBd!n&%%t%@nﬂﬁ%ﬁ%h!@fl%oh%qe%od&ﬁ£Mﬁ
i ngestion After ingestion Test drink-ingestion group (n=19)
and the property of the feces (the Bristol Stool Scale)
were examined. It 1s to be noted that the subjects were
prohibited from ingesting any milk fermented products or
probiotic products other than the present fermented milk

product during the test period. Also, the bacterial

count of the Bifidobacterium in the present fermented

milk product was 1 x 10° CFU/mL or more.
[0096]

Compared with before ingestion, the number of bowel
movements, the number of days having bowel movement, and
the amount of feces were significantly increased after
ingestion. Also, the score on the Bristol Stool Scale
was significantly improved, and the hard feces were
normalized (Table 14}. It is to be noted that no adverse
event associated with the ingestion of the present
fermented milk product was observed during the test
period. From the above results, it was confirmed that
the present fermented milk product had an intestine-

regulating action.



The bacterial count of the ingested bacteria detected (Log CFU g) ND
7.3+0.8" Control drink-ingestion group (n=19) The bacterial count
of the ingested bacteria detected (Log CFU g) ND 5.91.1 ##: p0.01
Conpared with the control drink-ingesté®n-group (independent two
group t-test) ND:. Below detection limt (102 CFU) [0094] It was
reveal ed that by ingestion of the present fernmented m |k product,
bot h of th ‘5 12272 strain and YIT 10001 strain were coll ected
alive from foeces however, the bacterial count of YIT 12272 strain
was si gnlflqg%tllequ gher than that of YIT 10001. It was consi dered
that this result T]I ected that YIT 12272 strain had favorable
viability in Ca?“é%%%fﬁblof Btk lafoverengaped tirepet 4 qfepetnnoeingdibest
artificial gastric. joRsevafdonmertreisnd bie erigseeset meriedi d was

enhanced. [00 5] Observation Ingestion
. period period

Number of bowel movements e
{(numbexr of times/week) 5.0+1.7 6.2 1.9

Number of days having bowel .
movement (number of days/week) 4.321.2 5.2 1.2

Amount of feces (unit/week)? 21.7+9.7 27.4411.8""

Score on the fecal property 2) 3.6+0.9 3.8+ 0.7%

Y. a eylindrical shape of a diameter of 2 cm x a height of 5

cm was set as one unit.

2. Based on the Bristol Stool Scale, the feces were assessed
on a scale of one to seven: (1) separate lumps, (2) hard,
{3) cracks on the surface, (4) smooth surface, (5)
semi-solid, (6) muddy, and (7) liquid.

: p<0.01 Compared with the observation period (related two-

group t-test)
¥, p<0.05 Compared with the observation period (Wilcoxon's
signed rank sum test)

LA

[0098]
(Example 15) Test on the intestine-regulating action 2

A placebo-controlled double-blind parallel-group
comparison test was conducted, in which 75 female
students prone to constipation (aged between 18 to 23,
five or less bowel movements/week) ingested, after four
weeks of observation period, one pack (100 mL) of either
the fermented milk product described in Example 6 (the
test group) or a placebo drink (unfermented milk without
bacteria, galactooligosaccharide, and polydextrose, the
placebo group) daily for four weeks. In the final week
of the observation period and the ingestion period, the
condition of bowel movement and the property of the feces

(the Bristol Stool Scale) were examined. It is to be



(Exanpl e 14) Test on the intestine-regulating action 1 An open
test was conducted in which 57 subjects aged 63 or ol der suffering
fromconstipation or prone to constipation (three to five tinmes of
bowel novenent/week, water content of the-feces of |ess than 70-ge,
27 mal es and 30 fenal es, average age of 68.7 5.4) ingested, after
two weeks of observation period, one pack (100 nmL) of the - 67 -
fermented m | I C e I j a .8 .dai] v f S.
In the fi naOtvi%edglg%%fLE 'Etﬁl(eé (S)S(t%l;ﬂ %\%gctél or%r‘le%%e[E)Aggql%ﬁgae[ief]{o%elﬁﬁ%sng%gi od,

the condi tisQf, GleRWRle dMQTE Hr AR &P HARRNOE 1 gﬂb%fceccse%t(ﬂéle

Bristol Stool" Scale) were examned. It is’to be notéd that the

subj ects wemhenpreRl Rirdee@rt eariefsd if 1aNbrMdie farmRMEedpmduct s
or probiotic products other than the present ferménted m |k product
during thedeShgp@heodtullys gertiinl .bagt ebi, akheoyattetibhecount of

Bi fi dobacteriumin the present fernmented m |k product was 1 x
10BCFU/ m. dhemBididode@flerium inCdiearpeteserith feefmerd adngediki grodure
nunber of bowel novenents, the nunber of days having bowel novenent,
and the anwast lofx fleéexFuenle s gmbe cantly increased after ingestion.
Al so, the score on the Bristol Stool Scale was significantly

i nproved, d88°°e hard feces were normalized (Table 14). It is to be
noted that no adverse_event associated with the ingestion of the

present ferment 88XRYTkOPFolURISGES SBsEROBJTHE FRGSENEORESE pRL| &8e

F th Its, fi d that th f ted

m UK produtteRRI N MarstPRE Fequa g ades (TS TP000%F B

[Tabl e 14] Gondicti 90 gl boyel, fMyeren, AR B gy floeces during
and the

t he observation perio i'ngestion peri servati on
tendency of more frequent bowel movements in the

ingestion period compared with the placebo group (p =
0.081). Although no change was observed in the number of
days having bowel movement between the ingestion period
and the observation peried in the placebo group, it
significantly increased in the test group in the
ingestion period compared with the observation period,
and it was significantly higher in the test group
compared with the placebo group in the ingestion pericd.
Although the score on the fecal property did not change
in the placebo group in the ingestion period compared
with the observation period, the score significantly
increased in the test group, indicating an improved fecal
property. Also, in the ingestion period, the test group
showed a tendency of having a higher score for the fecal
property (P = 0.070) compared with the placebo group. It

is to be noted that no adverse event associated with the



period I ngestion period Nunmber of bowel novenents (nunber of
times/week) 5.0+1.7 6.21.9" Nunber of days havi ng bowel novenent
(nunber of days/week) 4.31.2 5.2+1.2" Anmount of feces (unit/week)'
21.79.7 27.411.8" Score on the fecal -property 3.6+0.9 3.8+0.714

~ ingestion of the present fermented milk product or the
placebo drink was observed during the study period. From
the above results, it was confirmed that the present
fermented milk product had an intestine-regulating action.
[0100]

[Table 15]

Condition of bowel movement and property of feces during the
observation period and the ingestion period

Observation Ingestion
periocd peried
Number of bowel movement (number
of times/week)
Placebo group (n=20) 4.1+41.2 4.2+1.8
Test group (n=24) 4.7+1.7 5.5+2.9%
Number of days having bowel
movement (number of days/week)
Placebo group (n=20) 3.8%1.2 3.631.4
Test group (n=24) 3.8+1.0 4.6x1.6"*
Score on the fecal property
Placebo group (n=20) 3.0%£1.2 3.1%0.9
Test group (n=24) 3.240.9 3.6%0.7"®

1. Based on the Bristol Stool Scale, the feces were assessed on a
scale of one to seven: (1) separate lumps, (2) hard, (3)
cracks on the surface, (4) smooth surface, (5) semi-solid, (&)
muddy, and (7) liquid.

: p<0.05 Compared with the observation period (related two-

group t-test or Wilcoxon's signed rank sum test)

*. p<0.05 Compared with 'the placebo group {(independent two-

group t-test)

a) p=0.081 Compared with the placebo group (independent two-

group t-test)

Pl p=0.070 Compared with the placebo group (Wilcoxon's signed

rank sum test)

[0101]
(Example 16) Test on an inhibitory action on the
production of a putrefaction product

A placebo-controlled double-blind parallel-group
comparison test was conducted, in which 39 healthy female

subjects aged twenties to seventies were divided into two



7) : a cylindrical shape of a dianeter of 2 cmx a height of 5 cm was
set as one unit. :Based on the Bristol Stool Scale, the feces were
assessed on a scale of one to seven: (1) separate |unps, (2) hard,

(3) cracks on the surface, (4) snooth Burface, (5) sem -solid, (6)
muddy, and (7) liquid. : p<o.ol conpared with the observation period
(related two-group t-test) : p<0.05 Conpared with the observation
period (WI 'g, -Si d.rank e ;x| n
t he intestﬁ%@égggéﬁékg%g gg?%bﬁé%ﬁbﬁ a%ﬁigpgégéﬁb-coggrgﬁﬁg% I%S%g%'

doubl e-bl'i pdipatal belrdn@4RneoMBak BfT ,t asly Was conduet @dekish g#hi ch
75 femal e students prone t0 constipation (aged between 18 to 23, five

or | ess bowplseiRuerRn Peraek), Eﬂg@&t@@,o@bt@bckoqnoweahg eff either
observation period, one pack (100 nL) of either the fernmented mlk
product destie fetmentEdamille orothett est Egaappe @r (@epltagebapdr oak a
(unfernmented m |k wthout bacteria, galactooligosaccharide, and

pol ydext r opéacebe plrané&bdugfermendad nifler wiislousedkstelmat,he fi nal
week of the observation period and the ingestion period, the
condi ti on @RlBeherligesaenhazider hangr ppdidpxstroske Pepadcebie
Bristol Stool Scale) were examned. It is to be - 69 - noted that

t he subj ec8%°HEP e BN BPredoProitPkgest TRgtBRyL tBd heWeel af| khe
products o

bi ot i her th f d.mlk
o1 "the. pl aERBZPEAR I BFPAGS: RBSSEaRy | PBFRSACTAPES Lothe CHAC PUPPH
t of the Bifidobacteriumin th f ted m {
vas 1 x 108GEUFRL 8P TRS: G- Ofobas) S8 Stehey SHBTRCERY cct < TFnt b
P ﬁBE%ﬁ“EhQE the %g&ﬁgcpgswé§ S pirBAl n{ Qe maﬁgb$é%§n Tabl e

15). As a result, 1t was at the“test group showed~-a tendency
of nore freguert -RawekbamyerepL-ealbtENe i pgeslbeR Pprbad-campahed
with the placebo group (p = 0.081). Although no chanhge was observed
in the nunpaanothdapsechartngcbpuptecaoveTRNbrbehWepNatBBOl BgEak ON
period and the observation period in the placebo group, it

si gni fi canghyinhgcthasedstnpeheotiestapsoupthe bhetengest comnpest oche
conpared with the observation period, and it was significantly higher
in the tesBifiidupacanpanadini thet beepbaceliergeaupd miftkewhsgeski an®
period. Although the score on the fecal property did not change in

t he pl aceb8FFY®hpornmeke-i ngesti on period conpared with the
observation period, the score significantly increased in the test
group, indil€aPPhg an inproved fecal property. Also, in the ingestion

iod, the t howed d f ' hi f
Phe Tebal  propel Tt Bras (P0505 Ebrperbat i UL oS Paobl GFouRy TR | <

to be noted that no advers vent,.associ dwth.the - 70 -
o eet on BrtPRbaf Bt o Eng 8P, ARPOCRALRAY Wi bibwas fotea, ()

was observed during theo.stu eri . Fr the above r lts, At was
confirned ?ﬁg%ePhagpfggé%t ﬂ%%%%nﬁ%ﬂ“%Ié?%%%ﬁﬁ%?nﬁadézﬁjdt of

inteSti”e‘&EQEhaéiQQtQEEiQBO Lﬂlgglhydrochloric acid, and 10 pL of

an internal standard solution (obtained by diluting 4-

chlorophenol (Tokyo Chemical Industry Co., Ltd.) 300-fold
with ethyl acetate (Sigma)) were stirred and mixed, and
the resulting mixture was heated at 100°C for 60 minutes
in a sealed test tube. After cooling, 2 mL of diethyl
ether was added to the resulting mixture: followed by

stirring, and 1 mL of the resulting diethyl ether layer



[ Tabl e 15] Condition of bowel novenent and property of feces during
t he observation period and the ingestion period Gbservation period
I ngestion period Nunber of bowel novenent (nunber of tinmes/week)

Pl acebo group (n=20) 4.1+1.2 4.21.8 Jest group(n=24) 4.7+1.7

was collected and mixed with 1 mL of methanol containing
0.05 N sodium hydroxide. The resulting mixture was dried

to be solidified with a centrifugal evaporator and then

dissolved in 200 uL of ethyl acetate. The resulting
mixture was filtered through a 0.45 pm filter (Ultrafree-
MC, Millipore Corporation), whereby a HPLC sample was
prepared. Also, 25 uL of a solution obtained by diluting
para-cresol (Nacalai tesque, Inc.) to 0 to 0.01% with
ethyl acetate, 675 pL of ethyl acetate, and 10 UL of the
internal standard solution were mixed and provided as a
standard solution. An HPLC analysis of para-cresol was
conducted under the following conditions.

[0103]

HPLC system: Alliance 2695 (Waters Corporation)

Detector: fluorescence detector Ex 260 nm, Ev 305 nm
(using a 270 nm UV detector in combination)

Column: L-column 4.6 x 150 mm, a particle diameter of 5
pm (Chemical Evaluation and Research Institute)

Column temperature: 40°C

(=3

Eluent: %A; 0.1% phosphoric acid, %B; acetonitrile, %A/%B
= B0/20 {isocratic)

Flow rate: 1.0 mL/min

Injection volume: 10 pL

Temperature of the sample chamber: 10°C

Measurement time: 30 minutes

[0104]



Nunber of days having bowel novenent (nunber of days/week) Pl acebo
group (n=20) 3.8+1.2 3.6+1.4 Test group(n=24) 3.81.0 4.6+1.6" Score
on the fecal property " Pl acebo group (n=20) 3.01.2 3.1+0.9
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Although the blood para-cresol concentration after
ingestion did not change compared with before ingestion
in the placebo group, the concentration significantly
decreased in the test group. Also, it was significantly
lower in the test group compared with that in the placebo
group (Table 16). It is to be noted that no adverse
event associated with either the ingestion of the present
fermented milk product of the placebo drink was observed

during the test pericd.

[0105]
[Table 16]
Blood para-crescol concentration before and after ingestion
Before After
ingestion (uM) ingestion (M)
Placebo group (n=19) 61.9%16.7 67.0+11.1
Test group (n=20) 74.0+13.0 34.3x 7.5
*:p<0.05 Compared with before ingestion (related two-group

t-test)
*:p<0.05 Compared with the placebo group (independent two-
group t-test)

[0106]

The above results revealed that ingestion of the
present fermented milk decreased the blood concentration
of an intestinal putrefaction product (para-cresol),
which was a biologically toxic substance produced by
intestinal bacteria. This was considered to be a result
of inhibition of the para-cresol production in the
intestine owing to an intestinal environment-improving

action. That is, the present fermented milk was



Test group (n=24) 3.2+0.9 3.6+0.7*b) Based on the Bristol Stool
Scal e, the feces were assessed on a scale of one to seven: (1)
separate lunps, (2) hard, (3) cracks on the surface, (4) snooth

surf ace,

(5) semi-solid, (6) rmuddy, and4(¥) liquid. : p<0.05 Conpared

with the observation period (related two- group t-test or WIcoxon's
signed rank sumtest) : p<0.05 Conpared with the placebo group

(i ndepende t t- t :q3 Q_%l1 i | A%
group (i ndergﬁ)éanS erﬁr%[%grhgb%st%q gLsnt © n%g%g{vg%? Elrirllpéa:lgn(}ﬁlvm tq‘pqohe
pl acebo grQuyp i coxon's signed rank sumtest) [0101] (Exanple 16)
Test on an inhibitory action on the production of a putrefaction

product A plraeekercent mgdiadgaubligbl i nd paral | el -group conpari son
test was conducted, in which 39 healthy fermal e subjects aged twenties

to seventi goiwere divided into two

The method for producing bacteria belonging to the

genus Bifidobacterium of the present invention enables

acquisition of the bacteria belonging to the genus

Bifidobacterium having excellent viability even under

conditions with different environmental factors. This
bacterial strain can be applied to various foods and
drinks, and owing to its high viability in foods and
drinks, the bacteria beionging to the genus

Bifidobacterium can effectively exhibit their

physiological functions. Also, a bacterial strain which
is utilizable in various foods and drinks can be produced
by improving the bacteria belonging to the genus

Bifidobacterium having a specific physiological effect

such as an anti-Helicobacter pylori bacteria action by

the production method of the present invention; therefore,
the present invention has extremely high industrial

applicability.



- 71 - groups so that both groups were equalized in terms of age,

hei ght, body wei ght, and BM, and after four weeks of observation
period, ingested one pack (100 nlL) of either the fernented m |k
product of Exanple 6 (test group) or-a7placebo drink (unfernented

m | k wi thout bacteria, galactooligosaccharide, and pol ydextrose, a
pracebo group) daily for four weeks. In the final week of the
observatio ri.qd W%Q@ |ngest|on period, the bl ood was coll ected
fromthe a?ﬁ%%o %tﬁ?%§ ect’s. is to be noted that the subjects

wer e prohi kit edaf heEhbRgESE| ﬂgoamélhgr BEBted il blélBh@;dLHEt §oorthe
probi otic products other than the présent fernented ml|K or the

pl acebo dr igakucuBiFg ddia dresti uRe ldoathr iAiSe, dubeulaeiaiigalared WHording
the Bifidobacteriumin thé present fernmented mlk was 1 x 108 CFLMnL
or nore. (@he2bacteriaSerlmrywdsigptepahed denme Bid€ ildobed tHdidisim at
collected in accordance with the ordinary nmethod, which was stored
frozen at 1888t Thewe 23 tgrnefetliye isemimledss pwoofcimds iofQswatems
200 pL of hydrochloric acid, and 10 gL of an internal standard

sol ution (@@ﬂ&ﬁné@n§9tGPM@tMﬁ@h4di§ﬁﬁéﬁ@$h@wGHIFmﬂﬁwﬁa@hémQEﬂrS

| ndustry Co., Ltd.) 300-fold with ethyl acetate (Sigma)) were stirred
and m xed, and the resulting m xture was heated at 100C for 60
mnutes in_a sealed t

b Af ) i , 2 f di.ethyl h
wes added 2o ¢ hEOF eBEEPAg REXPE? SCi80r banler aberPriintnty Thic of

wen S g MM' B IR e U e S
resu't'ng Zhy éggﬁggﬁgaquggg 9i "%&fp%@e s%ﬁe%t%%ﬂ%&k%hQ%b

evapor at or an I SSO pL of ethyl acetate

resul ting g%&hﬂr%oﬂ%is&hwﬁeb%dphhr%%%Bt%c péés@ﬁk%'|%%Hdﬁ@btrafreewc
MI1lipore r por ati on) ereby a HPLC sanpl e was prepared. Al so, 25

pL of a sokufitapeobbapeedthyedi bub BYnParatebasal raheeal.ai tesque,
Inc.) to O to 0.01%wth ethyl acetate, 675 pL of ethyl acetate, and
10 pL of the internal standard solution were m xed and provided as a
standard solution. An HPLC anal ysis of para-cresol was conducted
under the Bol | oWaagueohddt fonsprp@uo3hgHPEC sysaehelahyiingceo28B8

(Wat ers Corporation)
genus Bifidobacterium according to Claim 1 or 2;

comprising the steps of
(1) culturing a parent strain of bacteria belonging to

the genus Bifidobacterium under a condition with

environmental factor A to obtain a culture broth or a
food or drink, and storing the culture broth or the food
or drink to concentrate or select a strain exhibiting
improved viability under the condition with the
environmental factor A,

(2) then, culturing the strain exhibiting improved
viability under a condition with environmental factor B
different from the environmental factor A, to obtain a

culture broth or a food or drink, and storing the culture



Detector: fluorescence detector Ex 260 nm Ev 305 nm (using a 270 nm
WV detector in conbination) Colum: L-colum 4.6 x 150 nm a particle
di aneter of 5 pm (Chem cal Evaluation and Research Institute) Columm
tenperature: 40C Eluent: %A; 0.1% phesphoric acid, %B; acetonitrile,
%A\ 98B = 80/20 (isocratic) Flowrate: 1.0 nL/mn Injection volune: 10
pL Tenperature of the sanple chanber: 10C Measurenent tinme: 30
mnutes [0304}h or’3ne food Al I?lg'iglljk tehe Jnerd para- re,%(%:lL ct a
concentration after ingestion did not change conpared wt ef ore

i ngestion ighrbhe RkAGSHS iGOURprIRRC MBI QRaehIRHe ¢Mdition
decreased in the test group. so, it was significantly lower in the
test groupwdempahed enhtifch@htion tfAetplraggbangr oup (Table 16). It is
to be noted that no adverse event associated with either the .

i ngestion dB)t reppresent ther merped ofi |(K)pradudt )orntt eapltatetdaedtionk
was observed during the test period. [0105] [Table 16] Bl ood

par a- cr esobbteivehacaeirdn beflongiagd taf tée oegest Bdfidobacterium

exhibiting excellent viability under the condition with

the environmental factors A and B.

4. Bacteria belonging tc the genus Bifidobacterium

obtained by the method according to any one of Claimg 1

to 3.

5. The bacteria belonging to the genus Bifidobacterium

according to Claim 4, wherein the bacteria are

Bifideobacterium breve.

6. The bacteria belonging to the genus Bifidobacterium

according to Claim 5, wherein the bacteria are

Bifidobacterium breve YIT 12272 (FERM BP-11320).

7. A food or drink comprising the bacteria belonging to

the genus Bifidobacterium according to any one of Claims

4 to 6.

. 8. The food or drink according to Claim 7, wherein the

food or drink is a fermented food or drink.



Before ingestion(pM After ingestion(pM Placebo group (n=19)
61.9+16.7 67.0+11.1 Test group (n=20) 74.013.0 34.3+7.5" *:p<0.05
Conpared with before ingestion (related two-group t-test) 4:p<0.05
Conpared with the placebo group (indepé&hdent two-group t-test) [0106]
The above results reveal ed that ingestion of the present fernented

m | k decreased the bl ood concentration of an intestinal putrefaction
product (para-ciRa0k)oaWBL-CArYAR 8chbehoghcabl ¥159% 6 SUbEt aff€rein
produced by intestinal bacteria. This was considered to be a result
of inhibititpre FoddherP@rank @80k Fedddsitledn minkt FRdantestErexow ng to
an intestinal environnent-inproving action. That is, the present
fermented m | k was

10. The food or drink according to any one of Claims 7

to 9, further comprising a sweetener.
11. A DNA fragment comprising a nuclecotide seguence
represented by SEQ ID NO: 1 or SEQ ID NO: 2 or a

nucleotide sequence complimentary to the sequence.

12. A primer for Bifidobacterium breve YIT 12272 (FERM

BP-11320) comprising a nucleotide sequence represented by
SEQ ID NO: 1 or SEQ ID NO: 2 or a nuclecotide sequence

complimentary to the sequence.

13. A primer set for Bifidobacterium breve YIT 12272

(FERM BP-11320) comprising a combination of two
nucleotide sequences represented by SEQ ID NOs: 1 and 2
or a combination of two nucleotide sequences

complementary to the sequences.

14. A method for detecting Bifidobacterium breve YIT

12272 (FERM BP-11320) comprising detecting by use of the

primer according to Claim 12 or 13.

15. A method for quantifying a bacterial count of

Bifidobacterium breve YIT 12272 (FERM EP-11320)




- 74 - considered to have an intestinal environnent-inproving action.
[I ndustrial Applicability] [0107] The net hod for producing
bacteria belonging to the genus Bifidobacteriumof the present

i nvention enabl es acquisition of the-bagteria belonging to the genus
Bi fi dobacteri um having excellent viability even under conditions with
different environnmental factors. This bacterial strain can be applied
to various { i , i i L jahj ] 1 n. f.oods
and dri nks,c t he Sgglt%eg#!g%f ngll%n%\yt o%%tigfgtgﬁlﬁglg%?ﬁ%g%aé&%ﬁlu ggjﬁ
ef fectivel yiexhki Rist gyhaiar. physi ol ogi cal functions. Also, a bacteria
strain which is utilizable in various foods and drinks can be
produced by ei.npaomedBotih€ckaghientathehgngi #9ablet Bacgemtisl count of
Bi fi dobacteri um havi ng a specific physiological effect such as an
anti - Hel i c@idddebapyleariurbdatesel & Iactizan2by FERel @roductioon nmet hod of
the present invention; therefore, the present invention has extrenely
hi gh i ndustcomgirigpplai pebifioirming a PSR- r@aatiion dvaiused dfsa sdmple

met hod for producing bacteria belonging to the genus Bifidobacterium
conpri si ng t¥EREL: Withg 2an@mbranienyernealbdet evica apel ¢HG BF1Men he
genus Bifidobacteriumat |east twce alternately in at |east two

ki nds of s{SCORELBAdER EdAdM iLen&Twilth different environnment al
factors. 2. The nethod for producing bacteria belonging to the genus
Bi fi dobacterium according to Claim1, wherein the environnental

factor is one or nore selected fromthe group consisting of pH,
osnotic pressure, acidity, culture tenperature, and a nutritional
factor. 3. The method for producing bacteria belonging to the genus
Bi fi dobacteriumaccording to daim1l or 2; conprising the steps of
(1) culturing a parent strain of bacteria belonging to the genus

Bi fi dobacteriumunder a condition with environnental factor Ato
obtain a culture broth or a food or drink, and storing the culture
broth or the food or drink to concentrate or select a strain
exhibiting inproved viability under the condition with the
environnental factor A (2) then, culturing the strain exhibiting

i nproved viability under a condition with environnental factor B
different fromthe environnmental factor A to obtain a culture broth
or a food or drink, and storing the culture - 76 - broth or the food
or drink to concentrate or select a strain exhibiting inproved
viability under the condition with the environnmental factor B, and




(3) repeating the steps of (1) and (2) at least twice to obtain
bacteria belonging to the genus Bifidobacterium exhibiting excellent
viability under the condition with the environnental factors A and B.
4. Bacteria belonging to the genus BifgHobacterium obtained by the
met hod according to any one of Clains 1 to 3. 5. The bacteria

bel onging to the genus Bifidobacteriun1according to Claim4, wherein
t he bacterE§§¢{%€@fl eriun1breve 6. The bacteria belonging to
t he genus a acterlun1accord|ng to Claimb5, wherein the bacteria
are Bifidobacteriumbreve YIT 12272 (FERM BP-11320). 7. A food or
drink conprising the bacteria belonging to the genus Bifidobacterium
accordi ng taiany pABushifhakaBsAat eafurT8noNBEAf 00d or drink
according to Claim7, wherein the food or drink is a fernented food
or drink. - 77 - 9. The food or drink according to Claim?7 or 8,
wherein the food or drink is a fernented mlk food or drink. 10. The
food or dri<iRoOacc¥etdhng forapyodneing Gbuehsbdacter®9a bailbhging to
conprising a sweetener. 11. A DNA fragnment conprising a nucl eotide
sequence r &peegenued Bl igebajebexydum or SEQ ID NO 2 or a nucl eoti de
sequence conplinentary to the sequence. 12. A priner for

Bi fi dobacterium breve YIT 12272 (FERM BP-11320) conprising a

nucl eoti de se uence r resented by SEQID NGO 1 or SEQID NGO 2 or a
nucleotide‘%égﬁeng 9 limentary to the sequence. 13. A prinmer set
for Bifidobacteriumbreve YIT 12272 (FERN BP-11320) conprising a
conbi nation of two nucl eoti de sequences represented by SEQ ID NGs: 1
and 2 or a conbination of two nucl eotide sequences conpl enentary to
the sequences. 14. A nethod for detecting Bifidobacteriumbreve YIT
12272 (FERW,BB-113g0) conprising detecting by use of the priner
according to daim12 or 13. 15. A nmethod for quantifying a
bacterial count of Bifidobacteriumbreve YIT 12272 (FERN BP-11320)

<170> PatentIn version 3.1

<210> 1
<211l> 19
<212> DNA

<213> Artificial sequence

<220>

<223> Designed DNA based on Bifidobacterium gene

<400> 1
atggcaaaac cggactgaa

19



- 78 - conprising quantifying by use of the prinmer according to Caim
12 or 13. 16. A nethod for quantifying a viable bacterial count of

Bi fi dobacterium breve YIT 12272 (FERM BP-11320) conpri sing perform ng
a PCR reaction by use of a sanple treaged-with a nenbrane- perneabl e
dye and the prinmer according to Caim1l12 or 13. - 85 - Sequence

Li sting <110> KABUSH KI KAl SHA YAKULT HONSHA <120> Met hod for

pr oduci ng QQ&@I b%cteria bel onging to the genus Bifidobacterium <130>
YK0062 <1605 30 <170> PatentIn version 3.1 <210> 1 <211> 19 <212> DNA

<211> 16
<212> DNA

<213> Artificial sequence

<220>

<223> Designed DNA based on Bifidobacterium gene

<400> 2

gcggatgaga ggtggg

i6

<210> 3
<211> 1151
<212> DNA

<213> Artificial sequence

<220>

<223> Bifidobacterium breve YIT 12272

<400> 3
agccagtttc gaggtatggc cggtactacc acgcgaaccc gggcggtgga

acagcctcca 60

aagggtgaag gtgttcatcg cttgcctcecc gegttgatgt cgtgaccgac

ggctgcagca 120



<213> Artificial

Bi fi dobacteri um gene <400> 1 at ggcaaaac cgggctgaa 19

16 <212> DNA <213> Artific ial

sequence <220> <223> Desi gned DNA based on
<210> 2 <211>
sequence <220> <223> Desi gned DNA

based on Bifidobacterium gene <400> 2 §Zggat gaga ggtggg 16 <210> 3

<211> 1151

gcgttggegt

ggttcggecea

cagaagccag

gttatcacgce

gctgcggceca

ggcaccggtc

ggttcgtegyg

ggcgatgege

tgcatctgac

aaggcccatg

cgttecagece

gtcgagcatc

atcggcagtyg

ggattggaag

acdadaaaccga

ggcatccaga

ttcgagccac

gagcgegtge

cggcatcogg

180

cgacgttggg
240

tcaggatgcc

300

cgaataccac

360

cgccgeteat

420

agagaatcgc

480

cgatattttce

540

aagcgttgcg

600

ggaaggtcac

660

ctgatgcage

atcgtgegtt

catcacctca

ggctggtttc

cteoecccegge

ggtgtecggtyg

gactgecegge

gcgecagecttg

tgtgccggcyg

ctaccgtect

acgaccacta

cgtccggtgg

acggcgagcyg

cggttattgg

gcggtgeggt

aattcgggaa

gtgcggcegg

gtcggettga

gcatcattac

cggcagogea

tctgatcgag

cacgggcgat

cgagggcacyg

atggcatgec

gcagctggec

catcgctcat

tgatgccggc



<212> DNA <213> Artificial sequence <220> <223> Bifi dobacterium breve
YI' T 12272 <400> 3 agccagtttc gaggtatggc cggtactacc acgcgaaccc

gggcggt gga acagcct cca60 aagggt gaag gtgttcatcg cttgcctccc gegttgat gt
cgtgaccgac - 87 - gcgttggcgt cggcatecgg etgatgcagc ctaccgtcct
gcatcattac ggttcggccal80 cagaagccag cgacgttggg atcgtgcgtt acgaccacta
cggcagcgcc gttatcacgc240 gctgcggeca tcaggatgec catcacctca cgtccggtgg
t ct gat cgag ggcaccggt c300 ggttcgtcgg cgaataccac ggctggtttc acggcgagcg
cacgggcgat ggcgat gcgc360 tgcatctgac cgccgcetcat ctccccecgge cggttattgg

cgagggcacy 2R%YREg942Q +GUISLEAYE: RURIRY TG4 HG0 UG A Qe gt
at ggcat gcc gt cgagcatc480 atcggcadgtg cgatattttc gdctgcécggc aattcgggaa

gcagct ggcc sgaictcaeaag540720

aatgegaagce tcacgtggtt cagggcaagt gtgtgcatgg ttggcatggce

aaaaccgggc 780

tgaacattgg cagcgggaac cgcagcacct gtteceggecg geatcacacc

ggtaacgccea 840

tgaccggccet gegcacggge catactggceg gtgtagtcca tgatcaagtce

atgtgccteg 900

atcaccggag accactgctg ccgtgcgtee tgttgttgca ctgetteoogg

tgceggtcetga 960

gtctgctgaa attgctgtgt tgectgtattc atactcccga gagtacggat

cgagcagaag 1020

cetgaccate aggetgeggt atgaaccttt tcaaccgeec cacccaccte

tecatccgecaa 1080

ggattagaga ttcegecagteg atgcecgacaat acttttatca atggcaatgt

ggataactte 1140

ggaaactggce t

1151



acaaaaccga
tt cgagccac
agcagcgt gg
aat gcgaagc
t gaacattgg
t gaccggcect
at caccggag
gt ct gct gaa

aagcgttgcg gcgcagcttg gtgcggcecgg
ggaaggt cac tgtgccggcg gtcggcttga
acttgccgga gccagacggg cccatgacag
tcacgtggtt cagggcaagt gtgtgeatgg
cagcgggaac cgcagcacct gttccggccg
gcgcacgggc catactggcg gtgtagtcca
accactgctg ccgtgcgtcc tgttgttgca
attgctgtgt tgctgtattc atactcccga
1020 cctgaccatc aggctgcggt atgaaccttt tcaaccgccc cacccacctc
tcatccgcaa 1080 ggattagaga ttcgcagtcg atgcgacaat acttttatca
at ggcaat gt @gat-aagttc 1140 ggaaactggc t -

<211>

<212>

<213>

<220>

<223>

<400>

10
DNA

Artificial sequence

Random primer

4

gtgaagtagyg

10

<210>

<21l1l>

<212>

«213>

<220>

<223>

<400>

5
10
DNA

Artificial sequence

Random primer

5

caatagcegt

10

cat cgctcat ggcat ccaga600
tgatgccggc - 88 -
caaccgtctc accctcaccc720
ttggcat ggc aaaaccgggc780
gcat cacacc ggtaacgcca8d40
t gat caagtc atgtgcctcg900
ctgcttccgg tgcggtctga9e0
gagt acggat cgagcagaag

89 -



<210> 4 <211> 10 <212> DNA <213> Artificial sequence <220> <223>

Random pri mer <400> 4 gtgaagtagg 10 <210> 5 <211> 10 <212> DNA <213>

Artificial sequence <220> <223> Random pri mer <400> 5 caatagccgt 10
- 90 -

<210> b6
«<211> 10
<212> DNA

<213> Artificial seguence

<220>

<223> Random primer

<400> 6
cagtacccac

10

«<210> 7
<211> 10
<212> DNA

<213> Artificial sequence

<220>

<223> Random primer

<400> 7
aggtaaccgt

10



- 90 - <210> 6 <211> 10 <212> DNA <213> Artificial sequence <220>
<223> Random prinmer <400> 6 cagtacccac 10 <210> 7 <211> 10 <212> DNA

<213> Artificial sequence <220>
_91_

<210> 8
<211> 10
«<212> DNA

<213> Artificial sequence

<220>

<223> Random primer

<400> 8
cagtacctte

10

<210> 9
<211> 10
<212> DNA

<213> Artificial sequence

<220>

<223> Random primer
<400> 9

ggttaaagec

10

<210> 10



<223> Random priner <400> 7 aggtaaccgt 10 - 91 - <210> 8 <211> 10
<212> DNA <213> Artificial sequence <220> <223> Random priner <400> 8
cagtaccttc 10 <210> 9 <211> 10

_92_

<211> 10
<212> DNA

<213> Artificial sequence

<220>

<223> Random primer

<400> 10
tcgacgatag

10

<210> 11
<211> 10
«<212> DNA

«<213> Artificial sequence

<220>

<223> Random primer

<400> 11
agccaacgaa

10

<210> 12

<211> 10



<212> DNA <213> Artificial sequence <220> <223> Random priner <400> 9
ggttaaagcc 10 - 92 - <211> 10 <212> DNA <213> Artificial sequence

<220> <223> Random pri ner <400> 10 tcgacgatag 10 <210> 11
- 93 -

<212> DNA

<213> Artificial sequence

<220>

<223> Random primer

<400> 12
gttgcggtcc

10

<210> 13
<211>= 10
<212> DNA

<213> Artificial sequence

<220>

<223> Random primer

<400> 13
tgegacttac

10 .

<210> 14
<211> 10

<212> DNA



<211> 10 <212> DNA <213> Artificial sequence <220> <223> Random
primer <400> 11 agccaacgaa 10 <210> 12 <211> 10 - 93 - <212> DNA
<213> Artificial sequence <220> <223> Random prinmer <400> 12
gttgcggtcc 10 <210> 13 - 94 -

<213> Artificial sequence

<220>

<223> Random primer

<400> 14
gtagacaagc

10

<210> 15
<211 10
<212> DNA

<213> Artificial sequence

<220>

<223> Random primer

<400> 15
tgeocogaatte

10

<210> 16
<211> 10
<212> DNA

<213> Artificial sequence



<211> 10 <212> DNA <213> Artificial sequence <220> <223> Random
primer <400> 13 tgcgacttac 10 <210> 14 <211> 10 <212> DNA - 94 -
<213> Artificial sequence <220> <223> Random pri nmer <400> 14

gt agacaagc 10 <210> 15 <211> 10 <212> $WA-<213> Artificial sequence
<220> <223> Random pri mer

<220>

<223> Random primer

<400> 16
cgaactagac

10

<210> 17
<211l> 10
«212> DNA

<213> Artificial sequence

<220>

<223> Random primer

<400> 17
ggcttaacac

10

<210> 18
<211> 10
<212> DNA

<213> Artificial seqgquence



<400> 15 tgccgaattc 10 <210> 16 <211> 10 <212> DNA <213> Artificial
sequence - 95 - <220> <223> Random prinmer <400> 16 cgaactagac 10
<210> 17 <211> 10 <212> DNA <213> Artificial sequence <220> <223>
Random pri mer <400> 17 ggcttaacac 10-<2d40> 18 <211> 10 <212> DNA
<213> Artificial sequence

220>

<223> Random primer

<400> 18
aagactgtcc

10

<210> 19
<211> 10
«<212> DNA

<213> Artificial sequence

<220>

<223> Random primer

<400> 19
gcggaaatag

10

<210> 20
<211>= 10
<212> DNA

<213> Artificial sequence

<220>



- 96 - <220> <223> Random priner <400> 18 aagactgtcc 10 <210> 19
<211> 10 <212> DNA <213> Artificial sequence <220> <223> Random
primer <400> 19 gcggaaatag 10 <210> 20 <211> 10 <212> DNA <213>
Artificial sequence - 97 - <223> Ran®om pri ner

<223> Random primer

<400> 20
cocgcagcecaa

10

<210> 21
<211> 10
<212> DNA

<213> Artificial sequence

<220>

<223> Random primer

<400> 21
ccgatctaga

10

<210> 22
211> 10
<212> DNA

<213> Artificial sequence

<220>

<223> Random primer



<400> 20 ccgcagccaa 10 <210> 21 <211> 10 <212> DNA <213> Artifici al
sequence <220> <223> Random primer <400> 21 ccgatctaga 10 <210> 22
<211> 10 <212> DNA <213> Artificial sequence <220> <223> Random
prinmer - 98 - <400> 22 gaggacaaag 109&2310> 23

<400> 22
gaggacaaag

10

<210> 23
<211> 10
<212> DNA

<213> Artificial sequence

<220>

<223> Random primer

<400> 23
aacgcgcaac

10

«<210> 24
<211> 10
<212> DNA

<213> Artificial sequence

<220>

<223> Random primer



<211> 10 <212> DNA <213> Artificial sequence <220> <223> Random
primer <400> 23 aacgcgcaac 10 <210> 24 <211> 10 <212> DNA <213>
Artificial sequence <220> <223> Random prinmer <400> 24 gacgactatc 10
<210> 25 <211> 10 <212> DNA <213> Arti #bc-i al sequence <220> <223>
Random pri mer <400> 25 gt caacgaag 10

<400> 24
gacgactatc

10

<210> 25 .
<211> 10
<212> DNA

<213> Artificial sequence

<220>

<223> Random primer

<400> 25
gtcaacgaag

10

<210> 26
<211> 10
<212> DNA

<213> Artificial sequence

<220>

<223> Random primer

<400> 26



<210> 26 <211> 10 <212> DNA <213> Artificial sequence <220> <223>
Random prinmer - 100 - agccagtttc 10 <210> 27 <211> 10 _<212> DNA
<213> Artificial sequence <220> <223> Random pri nmer <400> 27
cgcataggtt 10 <210> 28 <211> 10 <212>1DMA-<213> Artificial sequence
<220> <223> Random pri mer

agccagttte

10

<210> 27
<211l> 10
. <212> DNA

<213> Artificial sequence

<220>

«223> Random primer

<400> 27
cgcataggtt

10

<210> 28
<211> 10
<212> DNA

<213> Artificial sequence

<220>

<223> Random primer

<400> 28



- 101 - ggggttgacc 10 <210> 29 <211> 10 <212> DNA <213> Artificial
sequence <220> <223> Random primer <400> 29 acttgcatcc 10 <210> 30
<211> 10 <212> DNA <213> Artificial sequence <220> <223> Random
primer - 102 - cccgtcagca 10 - 101 -

ggggttgacc
10

<210> 2%
<211> 10
<212> DNA

<213> Artificial sequence

<220>

<223> Random primer

<400> 29
acttgeatee

10

<210> 30
<«<211> 10
<212> DNA

213> Artificial sequence

<220>

<223> Random primer

<400> 30



- 102

ccegteagea

10



