;e3e/d%a !4""$6$T%IF SPECI FI CATI ONS BACTERI UM OF THE GENUS
Bl FI DOBACTERI UM AND FERMENTED FOCODS USI NG THE SAME Technical Field The

present” i nvention relates to bacteria belonging to the genu\ﬂwmmmlll‘lmwmmm

Bi fi dobacterium having a high viability even after storing i on,
and fermented foods containing the sane. Background Art Bact eri-assbed ongi ng
to the genus Bifidobacterium are obligate anaerobes and ar In-an
aerobic condition. In fernentation products, it is diffi cuﬁ”’%@@(ﬁlﬂ&‘w’”ﬁw n
view of proliferation during thegpregdietidfognd viability un . In
order to obtain physiol ogical ?ects %lntestinal functi on cont¢®#i ng
effect or the like) of the bacteria belonging to the genus Bifidobacterium
they must reach the intestine in a viable formas nuch as possible. It is

t hought tRAGEERIUN OPOTHEAGENTAEIFI DABACGTE RITDHUAED FERMEN TEReF @@ Iréistléld f oods
of this type to increase in the viability of bacteria in the fernented
foods and an arriving rate of bact &t 8% he intestine after neal. As a
result of inprovenment in bacterial strains by various nethods, strains
inproved in proliferation and viability have recently been prepared. In

addi tion,pam i PpLovepeng in viability is performed also in fernmented foods
by an inprovenent of production process and addition of various agents for

i mproving the vigdipidyentsuchvas Nraceildt ¢ UeOSAT Ui paleiRamoc taci d, 1

pant et hi ne, pant et hei ne, peptides and | actul ose. However, in the production

site of theefeemestRiffidooscterium having a high viability even after
storing under agitation, and fermented foods containing the

same.

Background Art

Bacteria belonging to the genus Bifidobacterium are
obligate anaerobes and are weak in an aerobic condition. In
fermentation products, it is difficult to handle in view of
proliferation during the production and viability under storing.
In order to obtain physiological effects (intestinal function
controlling effect or the like) of the bacteria belonging to
the genus Bifidobacterium, they must reach the intestine in a
viable form as much as possible. It is thought to be an important
factor in the production of the fermented foods of this type
to increase in the viability of bacteria in the fermented foods
and an arriving rate of bacteria to the intestine after meal.

As a result of improvement in bacterial strains by various
methods, strains improved in proliferation and viability have
recently been prepared. In addition, an improvement in viability
is performed also in fermented foods by an improvement of
production process and addition of various agents for improving

the viability, such as N-acetyl glucosamine, pantothenic acid,



it is difficult to pack all fernmented products of Bifidobacteriurn bacteria
on the sane day fromthe viewpoint of production cost and working ability,
and at ‘present, sem nanufactured products products adm xed with other
additives or the like are stored in the aerobic storage tank for several
days . In order to stably supply a product with a superior viability
satisfying a quality standard for maintaining high viable count even under
such aerobic circunstance, further inprovenent in the viability is
required. Hpggg sUch ¢l ricUnst €, Misa rJ indg in severe

condi ti ons suc h%g’aé?dorgticc condi't ipoe\rﬁtglrm%d%?ﬁ g'nalcgﬁ‘dlg(ﬁeg did not always

exhi bi t increasgfsanabi liid ¥heABradtestiibh, site Vs o rfesralan tdid ffoedkt, to
obtain a bacterial strain having nore superior viability as conpared with
known bacttedbsali ffirduier to @aek ol feemenmpedyerehictef o f Be fpdothacttiead upr ocess
and the addition of various viability inproving agents, it was difficult to
mai nt ai n Rt e bbidn theofapacday i & ath thikevievReat e § gutPdufi i wesé
aerobically, stored in the production site, at a sufficiently high |evel
oven af L GISHATHIRS 8P LREDpr i s e BERE o RATIA o e FRPUCRGSpr esent
| Dvent 1 on LSl o OF Lk feed A LMD DRl ANGLAG 10 thie ganies Bl 1.dabagt eri um
havi ng a "hi gh vi abl e count and good viability, even after storing for
desired tgf mHanbblopagkd i dd8 @aakVeESs &levaind 1584 PHI M bedeher saitlet vaf t er
fermentation of the bacterium and fernented foods produced by using the
sane. D sshmsly @ ptothetlwivienti superiofakiaig Isilghsatt edlyinora ynetldnyes i nt o
consideration, the present inventors studied extensively and paid attention
on the fattanggrdi forhBadnspagengt Mehmehitadd s RUMef BY R s HRARENELCEN
agitation_treatnment_was .comonl Lven.in_a tank,in order_taq .nmaintain

ani  or m (3FBTOTRE T ABHIE /00, Pl LG PRERBRb Gt Hoh Yt drrent &

foods, it,.y&s;tbgught that Bifidobacteriumbacteria were forced to be
exposed to Severe environnent for the bacteria. The present inventors found
that the viabi |Uidge®lsuR@ct BFf tuhs t 4ndde viiabrent et ¢r Daludty iwasisisgvielbecant | y
i nproved, when the bacterium belonging to the genus Bifidobacterium having
a nature exhibtiomg sudh ghs vaeanlel cotendidiiar aerasistid istrorcdgeadic Kid
agitation was selected, and the fernented oduct, produced by fernenting
using t he*®act LV el em}agbét‘-oﬂaarﬁﬁﬁgga&ﬁ?a?ﬁagy-Tﬁé Br GESHL T micnPERe. a1 %o
found that viability. of. | g, nder i gsgtq_gi [ -

signifi ca%]}t{ %g]?%%o%ég?l(\?\ﬁg%e#%?onent ed %(r)%agée\c/&r\elr% pro lcjlcr%aél%gfyl simr?éesai d

f er ment eds@%@ﬂk@bvﬁ&'ﬂilh@ﬂ}e@é’ €l et @dvithe RReMadtaent. ourdNaFgl y, an
obj ect of the present invention is to provide a bacterium belonging to the
genus Bi f éedebablerihen hraprogerentat efofthel abiddugtion 39rooessored when t he
bacteriumis stored in the aerobi¢c condition under agitation at 10C for 14
days af t erd@ifFtoniofgyahleuwdialrldbut IR NG FREBESa Il ASiHdriddieit unt i
obtaining_a viable.count of .1.x.108 cfu/ or_ nore., Another .object of the
present iFl?/elﬁ?%%Jﬁail% ep‘r’%‘—\’l/}i)%liél%yf%fr%arﬁ e aoglg-l g:cl)qnet }?enﬁmnegnté% gcﬁér?ed%t ed
product fgpERt Gd ta@r%@%c%@@?eréwe@lﬂﬂ%m bPolhEt BEAUSite, at a

Bi fi dobacterium Further objecf of the present invention is to provide a

f er nent edsfiodbtlctent ay nhbgh bhet el | avdrel afitge ngsHipndre: gehuishe3 products.

Consequently, an object of the present invention is to
provide a bacterium belonging to the genus Bifidobacterium
having a high viable count and good viability, even after storing
for desired term until packing into a vessel and shipping to
the market after fermentation of the bacterium, and fermented

foods produced by using the same.

Disclosure of the Invention



Bi fi dobacteriumin a fernented food containing a fernmented product
fermented with one or nore bacteria belonging to the genus Bifidobacterium
wherein a viable count of the bacteria belonging to the genus

Bi fi dobacteriumin said food i Mmediately after production is 1 x 108 cfu/n
or nore, and a rate of viability of any one of the bacteria belonging to
sai d genus Bifidobacteriumis 30% or nore, when the food is stored in the
aerobic condition under agitation at 10C for 14 days. Brief Description of

the Drawi ngs Fiug b 2ave yiable oungs alowar i aus Shiadis uhen tegrent ed

m | k products containing each strain are Store i'on‘at 'I0C in

Exanpl e garé:s';éht 2n9BaWS r¥i a0k @i £PWREBn@l vak] QNS pHlilPhBEenWEA JrfkERBNt ed
m | k products containing each strain are stored under agitation at 10C for

1 week, pEokedhandiatoheds towesyohifcdkepeatestantlk roe fdBestshipdenftor agar ryi ng
Qut the Invention Bacteria belonging to the genus Bifidobacteriumof the
present iatddmtion direaterdadctas icomRRNilg % Vel drofe \Fiaaki Lt prérr3ge or

nore, when the pacteria are stored jn the aerobic condition under itation
Bt 10C 1 OV S AfHy s WRHGETCM uPPng PR o REHTRE Corte T ng 4% Ao n
I ngr edi e &Eﬁééi&?? a{%?' n%e%mve'nac%lde Cﬂ%ﬁﬁs,mc 1tx. Jﬁpa% Cfﬁllx%n%}gﬁ m%%t T_he_
medi um ¢ Hfa|n|ng m | K as a nai n1ngredient herein s the 'um cont ai ni ng

Mk as a{@ dopubddd i SUHEE BN diGaPaR)reRf tor P féx%taste@e tBagkekra

bel onging to the genus Bifidobacterium Exanples of the mlk include cow s

m | k (whodevitdinerandoskthenbd &kt @sia. @hecessednsd inventors found that
the viability of bacterium in the fermented product was
significantly improved, when the bacterium belonging to the
genus Bifidobacterium having a nature exhibiting a high viable
count after aerobic storage with agitation was selected, and
the fermented product, produced by fermenting using the
bacterium, was storedwith agitation. The present inventors also
found that viability of bacteria under the storing condition
was significantly improved, when fermented foods were produced
by using said fermented product, and thereby completed the
present invention.

Namely, an object of the present invention is to provide
a bacterium belonging to the genus Bifidobacterium having a rate
of viability of 30% or more, when the bacterium is stored in
the aerobic condition under agitation at 10°C for 14 days after
culturing in a medium containing milk as a main ingredient until
obtaining a viable count of 1 x 10°® cfu/ml or more.

Another object of the present invention is to provide a
fermented food containing a fermented product fermented with
the bacterium belonging to the genus Bifidobacterium.

Further object of the present invention is to provide a

fermented food containing bacteria belonging to the genus



product thereof. Culture condition for culturing the bacteria belonging to
the genus Bifidobacteriumin the mediumis not particularly limted, and
may be suitably set depending on the growth condition of the bacteria

bel onging to the genus Bifidobacteriumused. Culture is perfornmed generally
at 30 to 40C, preferably at 33 to 37C, preferably under anaerobic

condi tion. Anong the bacteria belonging to the genus Bifidobacterium sone
strains are difficult to grow by a nutrient source of mlk alone. In such

case, CSSENRlodUIdI QN POULCEARALILAMIDRY OMDAL I APk aReenkited

Bi fi dobact’'erium erita such as various sugars, yeast extract, peptide and
the |ike gmyqhe: addedn el theh die AN mdre0 Haetiril thaneeushyy el tueed with
| actic acid bacteria such as Lactococcus |actis which can pronote growth of
Bi f i dobacdetu i ilfadciodracr dryl ungcuheiredhi agvikelewdimt Anbrigpenbdiciensed f or
culturing Bifidobacterium bacteria, a nediumwhich can be generally used

i ncl ude &4¢iqndinaie the gema Ri HydoDas br e gt Sehér@%ﬂﬂ@ﬁdéiaﬁﬁﬁy

desi gnat ed_as 9 f skimm|k angd Q.03% of Meast. nmost all. . ...

Bifi dobacﬂ‘%??%g%BgBFgfLPﬁ Jcsah xbgggng\zm{ P SBPHe n@&icﬁl?nrajiﬁd"%ﬁéaﬁééﬁéé’i a of
the present igyention age aphe tp,exbibht BeYbaBihityeaf 309q40r gapLe in the
above storage condition under agitation after caltdring up to a’viable
count of Hi & dO%&dan im Qs MOREor Afotde WBidr deRaebetl us dasted iia ehet he
present invention, the strain exhibiting a rate of viability of 30% or nore
after culderomir wondi taion abldecamittadfich atl0P F Wadt 1ok dayse in said
mediumis particularly preferable. Generally, in the production of food and
drink products containing Bifidobacteriumbacteria such as fernmented m |k,

5 since it Ls. required to obtain a large viable count with small anount,
t he produ%?l?t Qﬁﬁé&ﬁﬁ&ﬁ??ﬂo ﬁqﬁZhﬁﬁWﬁP viable count of 1 x 10' cfu/m or

more in the progyct af g, 5t ofAG8 e TRSuALLAIDY, AScidke LBeaPhESCRhen

invention, having a viable count of 1 x 108 cfu/m or nore and a high rate
of viabi | féymedted nSt1or pgeduttH agitadimnion bashhitghe troberadtdiéy ufatre of
viability) for agitation in the food and drink product with a high viable
count, anaghtathen sapel §¢ein vilkanrdre $roduct is stored by standing after
storage with ag%tation, i.e. after the oduct is nanufagtured into a

commer ci al for_lQhe2r§FéWﬁ Y&%ﬁﬁ?if?u Stie sYOrdye® sPate 1§, "her
O S PR SRR IR A ST Rl

after culturing up r nore are superior
in the abgyergf{sgtat AWddalhr INWEER, PPESREE AMYSHdrY e refaiage y t h
agitation nmeans that cultured products, in which Bifidobacteriumbacteria
are cul tuaedstandihregmmedi um containing mlk as a nmain ingredient, or
fermented foods appropriately prepared by mxing wth syrup or the like are
stored under the condition with continued agitation by using stirring bar
or m xi ng,pr | Ler-.in the aerobic candidi] firmation of the rate of
vi abi | i tyB%?’?@iq 9%0%%&%%@%%@10@%%%? sﬂﬁ)‘gr %&?rrped by using a nethod, in
whi ch, speci fi C@ééﬁ’erﬁ@%@iorﬂ%}ir@"ﬂ&rt@% RyQfHC s G doydrantratinf @gd the
charged into 300 mM flask with a stirring bar, cotton plugged, and stored
under stiprésgnatiabent id?Grepmhay basiteygimmbhaethg straterof wiabiilidcybat or
at 10C. Rate of viability indicates an extent to which the viable bacterial
cells exi8f aPteprsmorggewhandtheabpetesint a&gn sherpeadir édrchyrefpPic

conventi onal hod. For ex | e, viable caqunt .
cond:[LTE}.on under agi rg%:lon at O%C %or l? days after culturing

in a medium containing milk as a main ingredient until obtaining
a viable count of 1 x 10°® cfu/ml or more. The medium containing
milk as a main ingredient herein is the medium containing milk
as a main nutrient source and capable of growth of the bacteria
belonging to the genus Bifidobacterium. Examples of the milk

include cow’s milk (whole milk) and skim milk as a processed



can be obtained by spreading a properly diluted fernmented product (food)
contdi ning viable cells on TYL agar plate nmedium culturing anaerobically
at ,.37C for 72 hours, and counting the nunber of colonies on the nedium In
the present invention, "rate of viability" neans a rate of the viable count
after storage under stirring (at 10C for 14 days) to the viable count of
the cultured liquid, which is cultured up to a viable count of 1 x 108
cfu/mM or nore in the mediumcontaining mlk as a main ingredient, or the
viable c age in the fernented food i nmedi ately after
producti g‘?l%c%"ﬁg (I%P??%% acterium bacteria having the rate of viability of
30~ or nore in Quothysd BRGE tnderfagidatian A ot er igi e lankiigh rate
of viability, even after the storage under agitation in the tank, when a

f er ment edté dutk igenmsoBuf&dobyctiskhgmsin dhst madapmbiis rab s @andiimudiar ltyhe hi gh
viability even after manufacturing and storing a comercial product.
Consequentigit®isi @spadrayi bm @éé{gf@hla’ ofet heepeadény iHvehPRoWTRYENqui t e

e b RbSers B BreE S heh i b SRR H LA R o the
Bi T 1 dobact gcyurg.brgye, ;8 LEQ?Bgﬁrear Pl fidum sBi fLdpbact enidim,lgngum
Bi fi dobacteriuminfantis, Bifidobacterium catenulatum Bifidobacteri'um

ani mal i s, aBif3 debagrer i yae pseaiDg atreiuy ahurand cBebhdobasherimhg the

adol escentis can be suitably used. Anbng them Bifidobacterium breve,

Bi f i dobachecten bilf¢dumgiomg tBi thdobevter Bufii dohgobenienpredres ailmsins nce
viability inproving effects thereof after production of fernented foods are
hi gh, anda2saf@tfE5CeheredfIyow RY &8 Y B EhtIGHLGhiAT ek fipre- In

o 11 dobact gL um bevee | sy efd] o SLaral o SUSh attaE oo 2

hi gh rat e®6f d&r "Aditt ationJEan al ned,

exanpl e, bypeHLHUE] G RAFERLLSIERIA uAf L& EH0RAGIE] UM RALLEE | FhgatOri ng
the thus obtained fernented product with agitation for about 2 weeks, and

sel ecti ngyaabtobkyries) shamtidd raaid theomikicahhe tel Addedheryrsent it
inventors have selected two strains which were recogni zed to have a high
rate of vEabi&lsy ke teimutteniaspalitietligirest worh Spebiasa®id ikfsHeRitiar i um
breve YIT 10001 (FERM BP—820£‘3D)n r?nmd i fi d‘@%acrg eriunbreveYl T 10002

( FERVBP- 8386} T e SAGERSH I AEEFASt i UNEF P&PEht PEPERNEs n BePbsi tr y,

Nt onal bUELbUhE: RLAaRERSE o Leb s Sigoes, andoTeg ol o0y (s o
2001. Among media used for culturing Bifidobacterium bacteria,
a medium which can be generally used include a liquid medium
containing 20% by weight (hereinafter simply designated as %)
of skim milk and 0.03% of Meast. Almost all Bifidobacterium
bacteria can be grown in said medium, and the bacteria of the
present invention are able to exhibit a viability of 30% or more
in the above storage condition under agitation after culturing
up to a viable count of 1 x 10° cfu/ml or more.

As the Bifidobacterium bacteria of the present invention,
the strain exhibiting a rate of viability of 30% or more after
culturing up to a viable count of 1 x 10° cfu/ml or more in said
medium is particularly preferable.

Generally, in the production of food and drink products

containing Bifidobacterium bacteria such as fermented milk,



Bi fi dobact eri um breve YI T10001 and Bifidobacteriumbreve YIT 10002 have
foll ow ng taxonom cal properties. 8 Table 1 YI'T 10001YIT 10002G am

st ai nposi tiveposi tiveMr phol ogyRods of various shapesRods of various sha
esCat al ase-- Gas production from gl ucose--G ow h at

20C- - 30C37C++40C++45C--in 0. 2% bi | eHydrol ysi s of argi ni ne--Benzi di ne
test--Nitrate reduction-- Table 2 YIT 10001YI T 10002GL cerol --FEr
thritol--D—ArabinoseL Arabinose--Ribose++D—X | ose--L-X

| ose--Adoni t ol - 1-Xx , v 11

| osi de- - Gil 'Y c)l ew}fDF&qH%Sgﬁﬁqpr%a e s?eﬁf}gﬁanﬁ% ?F+i01§6r B'Volse- SRRarmose--D
ul ci t ol - -Jagisid OloyrdVBRBIGhel- 1 Saubl i flea ookt R: ARAROS! Pitrs Te Meidhel- D-

| ucosi de++N-Acet 1 1Ucosam ne--A

dal i ne- +Asbuats me*tlfs;duﬂllcmmSalelm RheGetddt toa €t toaseret L Bné ateutbMe| | bi ose
++Sacchar ose++Tr ehar ose--1 nul i n-- Mel ezi t ose++D- Raf f i nose++Anm don- Gl co
en--X |ita$ -Like t@enptebénsem@ﬂm@momwimaxv;’sebl@qtamt of 1 x 10°
atose--D—Fuc se--L- FucoseWMD—ArabltoI--L Ar abi tol -- 3 uconat e- - 2- cet%
| uconat e-C B4Rt RIGFAREENARE- 2 R1GR 1594 O v@lawle\é&kﬁt%sﬁqwe Wik,

positive, i legat! \H%slohlgh tolerability (rate of wviability) for

fal se

agitation in the food and drink product with a high viable count,
and at the same time, when the product is stored by standing
after storage with agitation, 1i.e. after the product is
manufactured into a commercial form, the rate of viability in
the storage state is significantly high. Especially, strains
having a high rate of viability after culturing up to a viable
count of 1 x 10° cfu/ml or more are superior in the above effect.

Further, in the present invention, the storage with
agitation means that cultured products, in which
Bifidobacterium bacteria are cultured in the medium containing
milk as a main ingredient, or fermented foods appropriately
prepared by mixing with syrup or the like are stored under the
condition with continued agitation by using stirring bar or
mixing propeller in the aerobic condition.

Confirmation of the rate of viability of Bifidobacterium
bacteria is performed by using a method, in which, specifically,
300 ml of cultured product or fermented food is charged into
300 ml flask with a stirring bar, cotton plugged, and stored
under stirring at about 120 rpm by using magnetic stirrer in
an incubator at 10°C.

Rate of viability indicates an extent to which the viable
bacterial cells exist after storage, and viable count can be

measured by the conventional method. For example, viable count



The strain having a high rate of viability after storage under agitation
can dl so be obtained by treating with ultraviolet ray or nutagenic agents
such as nitrosoguani dine (NTG and ethyl methansul fonate (EMS). The
fermented food of the present invention contains at |east one fernented
product which is fernented by the above exenplified bacteria belonging to
the genus Bifidobacterium Wen the fernented food i medi ately after
production (which contains Bifidobacterium bacteria having a vi abl e count
of 1 108 : i [ it tiuogéga s in

t he aer ob%ryé?r?ﬁa}lg%fﬁgyrsgfgagfﬁ%élaggﬁ{otegggfﬁtlhe |f‘?%[g a%:‘?% iq:é)r%q%)aéct eria
is 30% or(fmy®) Exarpliasngl ¢ ifer ant gd Jroodyi nelgage HesF@N@d il K,
fermented soybean mlk, féermented fruit juice and fernmented vegetable mlk,
and t he feuhtentbdy mnde rabd dadrliyeat edl7? SO yfrean 2nhbkray eapdrdduitdiarg yhe
preferable due to significantly inproved viabilities thereof after storage
of the produesr dhecdlamist exn fdwl pr@dfwtabl y contains the Bifidobacterium
bacteria havin att;rlli abl e count of npre in the fernmented

1 x 10~ cfu/nm, ar, ),
product after cul \‘?8&?%’?@“%&6“@8598%5 nate ?§8V3cﬁ‘okﬁﬂ]rﬁt56r TEERE ? KAEGi atel y
af ter manif a&ﬁ&rdi%%lteh%o%%&dﬂ%%eﬁ}ys@Q%QQ.191%(?8{ %i'%"}?q“(sat Wheai ffg?
bacteria are grown to such extent, ‘a particularly superior 1nproved effect
in viabilidyiop be eblaiiad1asceanpasedemé tdyusered 10therd stididks i a - g
. parent strain) . In the production of the fernented food, m croorgani sns
ot her thamlterdifupldwact eibbiebaoteti af of % HO’pcEsént omventé dm rhg be
used in conbination. Exanples of such mcroorganisnms 11 include: bacteria
bel ongi ng"¢ &l Wk eogdmis ingchbbhEs puaiduéRIzsALabtobicithruSt 23tel  Gohtus,

Lact obaci | | us gasseri, Lactobacill uspl anfaru Lact.obacj.l l.usbuchneri,

Lact obaci PFHRr Gacshordaes dbactifus TEOREEGar T99Kt dRREd1aie bl ALEErum

Lact obacir})}fé@u érgyorus, Lactobacillus brevis, Lactobacillus rhamosus,
u

Lact obaci efir, Lactobacillus paracasei, Lactobacillus crispatus,

Lact obaci | | us deldruEekbibagtbgpumdsd ddieicKkhiavihactiobaeitkl o5 vdeldanueexki i
subsp. bul garicul, Lactobacillus helveticus, Lactobacillus zeae and
Lact obaci ¢ £ (BP % alri vet ¢ usr-sbabtrézadee odgirngd b2 then gemusoStorlf gdvecus

such as Streptococcus_thernpphilus; bacteriag bel onging t enys Lactococcus
Such as LACGHOEALS GEtABLLabYp NTBASEES Ll LACEORORIRT FALERS 1oibap.

lactisl b tfﬁéatggll‘{og%%g %g%%é}gegg%%sﬂ%a&lllg Lbstﬂ?rﬁﬁclgqa% %%iilnl %ﬁﬁ btilis;

and yeast  bel'ongrng t aromyces, aspdra an ndi da
such as Saephah ONKRAS §EEEVind BfsaikPr vhasporéh delibbueckll aneh Carrdiegda
kefyr. Among these, bacteria belonging to the genusLactobacillus, the genus
St r ept ocossnsfanthi t hreg gadl s toadhec accosmar ei pt gderydbite, coecausena 1iyer nent ed
m | k product, produced by conbining one or nore bacteria selected

t her ef r o1 hadoestpei vrbackeptabPfi t)caRgersnEadpvestdPrnRrCoiidal | y.
These bacteria,are also preferable due to inproved effect for viability.
The fer rreﬁ?%%u%)roduct of the present invention can be

In the present invention, species of the bacterium
belonging to the genus Bifidobacterium is not particularly
limited. For example, Bifidobacterium breve, Bifidobacterium
bifidum, Bifidobacterium longum, Bifidobacterium infantis,
Bifidobacterium catenulatum, Bifidobacterium animalis,
Bifidobacterium pseudocatenulatum and Bifidobacterium
adolescentis can be suitably used. Among them, Bifidobacterium
breve, Bifidobacterium bifidum and Bifidobacterium longum are
preferable, since viability improving effects thereof after

production of fermented foods are high, and safeties thereof



produced by the conventional nethods . For exanple, in order to produce a
fermented mlk, firstly a bacterium belonging to the genus Bifidobacterium
i s.inocul ated alone or in conbination with other microorganismin a
sterilized mlk nmedium and cultured to obtain a fernented m |k base after
honogeni zation. A 12 separately prepared syrup solution is added thereto
and m xed, and honogeni zed by using a honogeni zer, and then flavor is added
to prepare a final product. The thus obtained fernmented m |k of the present
| nvent i on,,Gan 0@ RLaERsSGd Lon Andape (ol PEOANALD SLED: B5n PlHasd YRS, SOF!
type, fruit flavor type, "solid type anﬁ l1quid type. Food materials used in
the conveionallderyeretkf0c such as various sugars, enulsifier

t hi ckener, sweetener, acidifier and fruit juice can optionally be adm xed.
Speci fi c exanpl®st heéreohsihectinea sigharsteurhvasbdddtysait e eieringd
sugar, glucose, fructose, palatinose, trehal ose, |actose and xyl ose;, sugar
al cohol  siRIER3 4 ERBIEBICANYE OPSRINEAYtIRT BERIPL §c QY% L tipri kg gﬁir?,ntr educed

gl utinous starch r, and reduced, gl uti nous_nmltose .syrup; epulsifi.er such
as §ucros%F¥%%%ﬁ§§ %ggpgﬁcngdPangggFFﬁaés?%?El%?q?ﬁ%ﬁ%”’ch%Sﬁaed

| ecithi “iféHﬁ&%@&@rgahgwﬂtzrlegn%ﬁgebo?.%o%&ﬁg?gmk&%@@g1g%minguar _
gum pectin and Tocust bean gu acidifier such as citric acid, lactic acid
and malicyagighl @ndedfsidnt U SUCHras 4Bk jadices. orange juice and berry

j nice . Vitamins such as vitamin A vitamn B, vitamn C vitamn D and
vitami n E and Mimepakesestcinesntsatchame dalmttathhgasdse iasdvhi ¢le weze al so
be added. Exanpl es The_ present, invention wll, _be ex%lained in nore detai
recognized to have a high rate of viability after storing under
agitation. Strains Bifidobacterium breve YIT 10001 (FERM
BP-8205) and Bifidobacterium breve YIT 10002 (FERM BP-8206) were
deposited in International Patent Organism Depositary, National
Institute of Advanced Industrial Science and Technology (Chuo
No. 6, 1-1, Higashi-1l-chome, Tsukuba, Ibaraki, 305-8566 Japan)
on August 14, 2001.

Bifidobacteriumbreve YIT 10001 and Bifidobacterium breve

YIT 10002 have following taxonomical properties.



by Exanples, but the present invention is not limted to these Exanpl es.
Exanple 1 A parent strain, a strain of Bifidobacteriumbreve (YIT 13

4065: FERM BP-6223, deposited in International Patent Organi sm Depositary,
Nat i onal Institute of Advanced Industrial Science and Technol ogy (Chuo No.
6, 1-1, Higashi-1-chone, Tsukuba, I|baraki, 305-8566 Japan) on February 2,
| 996) (cephal ot hin-streptomycin resistant strain) and Lactococcus |actis

were inoculated into a medi umcontaining 20 o skimm |k,
at 37C for 24 hours to prepare a bagtgiiaj sol ution.
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StrainRate of viability (o)lInitial

viabl e count (cfu/m)Strain Al115.6 Xx

10~YI'T 10001315.22 x 108YIT 10002335.54 x 108 Table 4, Composition of TYL
medi um'Trypti case peptone (BBL)1.0Yeast extract (Difco)O0.5Lab | enco powder
(Oxoi d) 0. 3Pot assi um di hydr ogen phosphat €0. 3Di pot assi um hydr ogen
phosphat e0. 48Ammoni um sul f at e0. 3Magnesi um
sul f at e0. 02L- cyst ei ne0. O5Lact osel. OAgar1l.2 Exanple 2 Viability test
Bi fi dobacterium breve YIT 10001, YIT 10002 and strain A as the bacteria

bel onging to the genus Blfldobacterqgﬁléege used to prepare fermented m |k

product s.

Namety, 2

Tt

of

0s Ttk

fogm was

Chargeg i@ 2- 5 L

j

ar-ferne

Tsi{m,‘er%&l'al nsof the

pacteria

beronging

To the genus

Bi fi doba

Erytntitdf

rer napbove 4

nd—tactococcus tact

S YT 2027 Were i no

cul at ed

as seed

3'D9AL4

lﬁo.‘a

a1 2% and 0.

OTs, T1esw

Ectively,

5 and cuitured at

for 24 h

pds Erab? pLEpare a ba

teriat

sal

ution by

noanen|Z|ng al

IS5 Wpa.

37C

St rept ocg

RYbOse

nernupnrrus WG

scufturegd

209 SR m K at

37C for

hours to

B[EWTg E a bacterTtal

sotution

y fonmoge

Ls—wpaf‘ﬁﬂﬂ

i Z|ng al

0
e

bacteri al

) k&f&sIUHb WET € TN X§

d—at

aTatio of 1

2, anda Syrup sotu

i on

containir

[S]0] gIULIHOUb

mattoSe Syrup was caded to the finma

AJOMito
A -Met

re a fermented m

product (viabte cou

. O

X ToBTfufm, and i

bieTounts of thes

sanpies were measuar

2d by

t he same

D-Fructose

D-Mannose

IL-Sorbose

Rhamnose

Dulcitol

Inositol

Mannitol

Sorbitol

a ~Methyl-D-mannoside

a -Methyl-D-glucoside

N-Acetyl glucosamine

Amygdaline

Arbutine

Esculin

Salicin

Cellobiose

Maltose

Lactose

Melibiose

Saccharose

i+ [+ |+ [+

+ |+ |+ |+ [+ [+ [+ ]+

Treharose

Inulin

Melezitose

D-Raffinose

Amidon

M+ |+

Glycogen

Xylitol

B -Gentiobiose

D-Turanose

+ |+

D-LyxXose

D-Tagatose

D-Fucose

L-Fucose

D-Arabitol

IL-Arabitol

Gluconate

2—-ceto-gluconate

S5-ceto—gluconate

+: positive, W: weakly positive, =x:

false positive, -:

10

negative



way as in Exanple 1 after storage under agitation at 10C, or after
agitating for 1 week and packing into a test tube, and then anaerobically
stored ‘by replacing the air with nitrogen gas. Results are shown in Fig. 1
and Fig. 2. Vi abilities of YIT 10001 and YIT 10002 stored for 14 days
exceeded 30% and were inproved as conpared with the strain A. Viabilities
of both strains after stored under agitation and mai ntai ned by standing
storage were also inproved significantly as conpared with the strain A
Exanmple 3 In a 2.5 1it. jar-fermenter, 2 lit. of 24% m |k nedi um was
charged. Seed starters of Bifidobacteriumbreve YIT 10001 and Lactococcus

lactis YIT 2027Here rdanecybat ag, a i gtrand 8f ¥ildbiIespecitiarelsyorage
cultured at 37C for 24 hours to prepare a bacterial solution by

honogeni zimipatglSaMpan Saedl st et dvisa pied byttoteadiilnaei chsditravdolet
Lact obaci | | us aci dophi|us were inocul ated each in 0.,5%in 20% skimm |k,
cul tur ed BY 97O eIl pages teos prle gar ol Br o3y R MR (N Cora ey ethyl

honogeni zi nt%at ‘#ﬁfdjm These bacterial solutions were mxed at a
rati o of "Ethas %ag?/m%)m ution containing pal ati nose was added to a
final concentr af % r r 1K QUG 46 ikt i al

vi abl e count o?fﬂﬁ)ge%f&%%é)%&?%dieﬁoghgféfwﬁ ?%“ty%#é&f%{r ment eadlnnéi Iréll;C
product, MJs4090d exbibhted proatetofhybnbiiki Frrabnded B WBle adfcker the
storage at 10C for 2 weeks under agitation in the sane way as in Exanple 1.
Tast e wasexdspl ghded badciust 14 dbe Appdirmabid ithe Reotuer iBd fielcdrgitey itom -t he

genus Bifidobacteriumof the present invention exhibits a high rate_ of
vi abi | i t yWesenthet EpreeBEage fordetmagrtatrdy, adhGTa Prodvsiod flagdch

containing a_lar a t_of vi\gntele 1 CL.00r j . epqﬁ1
ﬁgdi 1 .
Cpnsequen??%a%%%e%%fﬁéﬁ?%%t %b ok?a %har esen éﬁavéﬁ%}%ne c%on gtlcﬁogf a high
vi abl e countge ard /gxhbbihsra) M 9giped enegircalyiebkesh sHchoas muppressive
action against harnful intestinal bacteria and’intestinal function
control | i agyef fiactthepossesisias bynibeibagct er irathel @hgirbgbt dithe ofertise
Bi fi dobacterium
Bifidobacterium bacteria is 30% or more. Examples of the
fermented food include fermented milk, fermented soybean milk,
fermented fruit juice and fermented vegetable milk, and the
fermented milk and fermented soybean milk are particularly
preferable due to significantly improved viabilities thereof
after storage of the product.

The fermented food preferably contains the
Bifidobacterium bacteria having a viable count of 1 x 10° cfu/ml
or more in the fermented product after cultivation, and contains
1 x 10% cfu/ml or more immediately after manufacturing the product
by adding other components. When the bacteria are grown to such
extent, a particularly superior improved effect in viability
can be obtained as compared with use of other strains (e.g. parent
strain) .

In the production of the fermented food, microorganisms

other than the Bifidobacterium bacteria of the present invention

may be used in combination. Examples of such microorganisms

11



17 WHAT IS CLAIMED I'S: 1. A bacterium belonging to the genus

Bi fi dobacterium having a rate of viability of 30 O or nore, when the
bacteriumis stored in the aerobic condition under agitation at 10C for 14
days after culturing in a mediumcontaining mlk as a main ingredient until
obtaining a viable count of 1 x 10B cfu/m or nore. 2. The bacterium

bel onging to the genus Bifidobacteriumaccording to claim1l, wherein the
bacteriumis Bifidobacteriumbreve. 3. The bacteria belonging to the genus

Bi fi dobact er.i a LG i 0 , i Gt.er i i

B 11 dopacr e iR PECEIvY AELEAELM b tus a P e Rk iRt BB, A
fernent eq, faofhcharnaed eri zgdi ByparomMual i ng & deyymritiadipr odughskeripnt ed by
a bacterium belonging to the genus Blfldobacterlun1accord|ng to any one of
cl ai n8 1 HartdbdrilAdspbant eduh pad ctobbaiililng bhadiests, hetbogangliost he
genus Bifidobacteriumin a fernmented food containing a fernented product

f er nent edcagig¢ih ohecépbasié lbact dphmseel bngilig o lyenugaBlinasBaEct eri um

according to any aone of cl ai 1 to 3, wh ' i ab t.of th
b?ct eri a%@&t&@%ﬁﬂbs t he 3J&f VOE%?U%'dobacterere:[“g‘ﬁl%f)ﬁggéhgugggg P?rﬁ“&ﬂ?gt ely
after pr 1,OnN. 4 m ; Labklk i f
one of t%ga adc %ﬁ%%ef%%%ﬁ?%&%%’ s%?%t(g%%fglsl%??i gggg%fee?’%ﬁébﬁgbgggﬁgf rrgpg,

when the foofd-dseiSt or edakbRobhe; aengbi ¢ ongidduy) under agictabhenlatis10C for
14 days. 6. The fernented food according to claim4 or 5 conprising

fer ment eddaiidkued8ii ZEubEpe féebbpntiedkfbpd laccmrdiqig s adglbmeeokidl ai ns 4

to 6, characterized by further containing a sweetener.
subsp. bulgaricul, Lactobacillus helveticus, Lactobacillus
zeae and Lactobacillus salivalius; bacteria belonging to the
genus Streptococcus such as Streptococcus thermophilus;
bacteria belonging to genus Lactococcus such as Lactococcus
lactis subsp. cremoris and Lactococcus lactis subsp. lactis;
bacteria belonging to the genus Bacillus such as Bacillus
subtilis; and yeast belonging to the genus Saccharomyces,
Torulaspora and Candida such as Sacchéromyces cerevisiae,
Torulaspora delbrueckii and Candida kefyr.

Among these, bacteriabelonging to the genus Lactobacillus,
the genus Streptococcus and the genus Lactococcus are preferable,
because a fermented milk product, produced by combining one or
more bacteria selected therefrom, has a superior acceptability
and is easy to drink continually. These bacteria are also
preferable due to improved effect for viability.

The fermented product of the present invention can be
produced by the conventional methods. For example, in order to
produce a fermented milk, firstly a bacterium belonging to the
genus Bifidobacterium is inoculated alone or in combination with

other microorganism in a sterilized milk medium, and cultured

to obtain a fermented milk base after homogenization. A

12
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The thus obtained fermentedlnllk of the present invention
can be processed to any type of product such as plane type, soft
type, fruit flavor type, solid type and liquid type.

Food materials used in the conventional fermented food
such as various sugars, emulsifier, thickener, sweetener,
acidifier and fruit juice can optionally be admixed. Specific
examples thereof include: sugars such as sucrose, isomerized
sugar, glucose, fructose, palatinose, trehalose, lactose and
xylose; sugar alcohol such as sorbitol, xylitol, erythritol,
lactitol, palatinit, reduced glutinous starch syrup and reduced
glutinous maltose syrup; emulsifier such as sucrose esters of
fattyacid, glycerin esters of fattyacidand lecithin; thickener
(stabilizer) such as carrageenan, xanthan gum, guar gum, pectin
and locust bean gum; acidifier such as citric acid, lactic acid
andmalic acid; and fruit juice such as lemon juice, orange juice
and berry juice. Vitamins such as vitamin A, vitamin B, vitamin

C, vitamin D and vitamin E and minerals such as calcium, iron,

manganese and zinc can also be added.

Examples
The present invention will be explained in more detail
by Examples, but the present invention is not limited to these

Examples.

Example 1

A parent strain, a strain of Bifidobacterium breve (YIT

13
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Depositary, National Institute of Advanced Industrial Science
and Technology (Chuo No. 6, 1-1, Higashi-l-chome, Tsukuba,
Ibaraki, 305-8566 Japan) on February 2, 1996)
(cephalothin-streptomycin resistant strain) and Lactococcus
lactis were inoculated into a medium containing 20% skim milk,
and mix-cultured at 37°C for 24 hours to prepare a bacterial
solution. To this bacterial solution, a bacterial solution
obtained by culturing Streptococcus thermophilus using 20% skim
milk at 37°C for 20 hours was added (mixing ratio =1 : 2). A
syrup solution containing reduced glutinous maltose syrup was
added to a final concentration of 5% to prepare a fermented milk
product. The fermented milk product was poured into a glass
bottle and was agitated using stirrer under aerobic environment
with cotton plugged during storage period. Under this condition,
the bottle was stored at 10°C for 2 weeks. Viable bacteria were
smeared on the medium, and 2,000 strains of single colony were
isolated.

The fermented milk product was prepared with the isolated
strains and the parent strain of the strain of Bifidobacterium
A by the same way as described above. Into a 300 ml flask with
stirrer, 300 ml of the mixture was poured, cotton plugged and
stored with agitation at 120 rpm using stirrer. Viabilities of
bacteria during the storage were compared, and two strains which
showed superior viabilities than the strain A were obtained.
Viability after 2 weeks of stdrage under agitation is shown in
Table 3. Two strains (YIT 10001 and YIT 10002) exhibited 30%
or more of viabilities after 2 weeks of storage Lnllder agitation.

Viable counts were performed using the TYL medium having a
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composition shown in Table 4.

Table 3
. Rate of viability Initial viable
Straln (%) count (cfu/ml)
Strain A 11 5.6 x 10°
YIT 10001 31 5.22 x 10°
YIT 10002 33 5.54 x 108

Table 4, Composition of TYL medium

Trypticase peptone (BBL) 1.0 (%)
Yeast extract (Difco) 0.5
Lab lemco powder (Oxoid) 0.3
Potassium dihydrogen phosphate 0.3
Dipotassium hydrogen phosphate 0.48
Ammonium sulfate 0.3
Magnesium sulfate 0.02
L-cysteine 0.05
Lactose 1.0
Agar 1.2
Example 2

Viability test

Bifidobacterium breve YIT 10001, YIT 10002 and strain A
as the bacteria belonging to the genus Bifidobacterium were used
to prepare fermented milk products. |

Namely, 2 lit. of 20% milk medium was charged into a 2.5
L jar-fermenter, strains of the bacteria belonging to the genus
Bifidobacterium hereinabove and Lactococcus lactis YIT 2027

were inoculated as seed starters in 2% and 0.01%, respectively,
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XY 0108 & ()- xX\/M10W & ()- x'10%B & ()-[11111MWLPOPvUAX) " Xx<10% & () -
X)tH10%8 & ()- SH10%!5& ()- xS'10% & ()- 10!10!10! xS
=10% & () - OPPPQPRPpPXxPyPPP{[; x)" x4. P"109D% D& ()-4. P"109%% D& ()-4.
P"10%9% D& () - xs10%D% D& ()- x 10%% D& () - 10! 10! 10! PPPPPPPeE{[; x)" x44.
P"10%D% D& ()-4. P'109%D% D& ()-'"tN'4. P'109D% D& ()-4. P"10%% D& () - 4.
P"1090% D& () - PPPPPPPPeGt; 4. P"10%0% D& ()-'"tN'4. P"10%9% D& () - 4.
P"10%% D& () - 4.

Mpa. These bacterial solutions were mixed at a ratio of 2 : 3,

and a syrup solution containing palatinose was added to a final

concentrationof 10% to prepare a fermentedmilk product (Initial

viable count of YIT 10001: 5.76 x 10° cfu/ml).

In the fermented milk product, YIT 10001 exhibited a rate
of viability of 30% or more after the storage at 10°C for 2 weeks

under agitation in the same way as in Example 1. Taste was also

good.

Industrial Applicability

Bacteria belonging to the genus Bifidobacterium of the
present invention exhibits a high rate of viability even after
storage under agitation, and a fermented food containing a large
amount of viable microorganisms can be produced. Consequently,
the fermented food of the present invention contains a high
viable count, and exhibits a high physiological effect such as
suppressive action against harmful intestinal bacteria and
intestinal function controlling effects possessed by the

bacteria belonging to the genus Bifidobacterium.
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P'109096 D& ()-' tN'4. P"109096 D& ()- PPPPP' Q QeE+; 4. P" 109096 D& ()-y10% & () -
AF10% & ()-4. P"109%% D& ()-'tN'-4. P"10%% D& ()-4. P"10%% D& ()-:
QRAANEZY & XBW; 4.

P'10y109% & ()-y109% & ()-Lxy10% & ()-y10% & ()-Lxy10% & () - xQy QQLUUUXX@ 4.
P'10Lxy109% & ()-y109% & ()-Lxy10% & ()-y10% & () - Lx QQQOQOQQpX<; 4.

P'10y10% & ()-Lxy10% & ()-y10% & ()-Lxy10% & ()-y10% & () - QRRR RRRRSW; 4.
P'10y109% & ()-y10% & () - Lxy109% & () Y10% & () - Lxy10% & () - RRR2RRSSSSI H

. 10" 10" % 435, 1 +110% & (
AdF+! 10%'@%?5 ffﬁiﬁ%g/%]lﬁg&b y10% & () Lx SSUBVVIEW X* XON- . 4+109% & () - 4

4"110% & ()-:4 4& :10%8 & ()-4 4'10% & ()-:4 4L 10% & () -
4S! 109 & () - & 10" * XaXXzZzzzZZ [ | obU44 4y!1096&f()-n110!10!410! 4, <
1. A bacterium belonging to the genus Bifidobacterium having

a rate of viability of 30% or more, when the bacterium is stored
in the aerobic condition under agitation at 10°C for 14 days
after culturing in a medium containing milk as a main ingredient
until obtaining a viable count of 1 x 10° cfu/ml or more.

2. The bacterium belonging to the genus Bifidobacterium
according to claim 1, wherein the bacterium is Bifidobacterium
breve.

3. The bacteria belonging to the genus Bifidobacterium
according to claim 1 or 2, wherein the bacterium is
Bifidobacterium breve YIT 10001 or Bifidobacterium breve YIT
10002.

4, A fermented food characterized by containing a fermented
product fermented by a bacterium belonging to the genus
Bifidobacterium according to any one of claims 1 to 3.

5. A fermented food containing bacteria belonging to the
genus Bifidobacterium in a fermented food containing a fermented
product fermented with one or more bacteria belonging to the
genus Bifidobacterium according to any one of claims 1 to 3,
wherein a viable count of the bacteria belonging to the genus
Bifidobacterium in said food immediately after production is
1 x 10% cfu/ml or more, and a rate of viability of any one of
the bacteria belonging to said genus Bifidobacterium is 30% or
more, when the food is stored in the aerobic condition under
agitation at 10°C for 14 days.

6. The fermented food according to claim 4 or 5 comprising

fermented milk.
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