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1. S 2080330 " Conposi tion for Pronoting G owth of _ _
B|f|dobacter| a and the Met hod for Manufacture Thereof”. This invention 6
rel-ates to a conposition: capabl e of prom)tl ng growth of bi'fidobacteria, and

a nethod for' manufacture ‘thereof. 5 - A nunber of suZﬁgg):gB
capabl e of . pronoti ng growth of b|f|dob3tct eria (here| nafter ref as o
Bi.f i dus growth fact.ors) *have been reported, and there has been a vari ety of
proposal s for- manuf acturing -met hods. ‘Powder ed milk contai ning such’
igbs ances grzgog / b u%fcns ‘Ex?oﬁﬂt@PevJﬁP%P‘i?iﬁd%ﬂa%@érﬁ“Qh&QﬁE'M@%hod -
Hovvever rrost of +he . < B —Hrery-€ ef—f-ote- -
to be effective onIy through culture tests conducted out5|de of the I|V|ng .

body,. the activity of thepgsf ﬁsvtetmﬁon Bélaftestﬁbﬁ‘awdthgdshﬂ&ycb.?ﬁBléWbﬁqJﬂdmlétmg
uncl ear or oftéen unsatisfactory. ~ Bifidobacteria torma genus of__

bact erium | i ving g*amt}m@ HifaRshi 'etﬁ&@‘fgr%ﬁﬁﬁufao‘tm‘é'tﬂb?@bfa'

S|gn|f|cance ess to say, F Ofté ave een e to ralrse the ratio of

artitieialy LS' 7o ant o2 ARShe P28 eBahidd Mobind B AREEB GRSy ot

growthfactors on for qrowm “of bifjdobagteria out e_of | 'ivin boy
Bi fi dus .growt h faﬁlbﬁi%bﬁ Prtl%; ereinadieroretanneg, o ﬁﬁ(sﬁ 1%5?’8‘"&’@;?85
exhi bit positive and suffici ent effects within the Livi ng body as well. The.

Obj ect of-t he pr ebave hewxemmm:eds and thers hasmheenjasvariety of proposals for

' manufactt_xrmg me_thods. Powdered m11k contauung such substances
are described for instance in the'Japanese Patent Publications
10 Nos, 32908/66, 6510,70, 6865/70, 21606/70, 40956/74 and 40957/74,

" However, most of the Bifidus growth factors reported so far have been

_found to be effective only through culture tests conducted outside of |

 the living body, the activity of these factors inside the living body

PRt —

i o | 're_-mai_t__ling'thus unclear or of_texi'uns'atisfactory. |

15 o Bifid_obacte_ri_a_ form a genus of bacterium living in human

e made

: intes_tines:_with well-knotavn us_efui physiological significance,
Needless to say; "effort's hé.tre been n':ade'to raise the ratio of said
3 bactena rela.tJ.ve to other bactena hving in the intestines of
o _art1fic1a11y fed mfants Asﬁ.e from the case of using the B1f1dus |
2(j : g.rov_vth factors only_ for _growth o_f b;f1dobacter1a out51de of a 11vmg _
.bod__y, Bifidi;_s jér_otvth faetor's_ for use m food or eulture_rnedia _sh‘ot__.:.ld
' _desira_hly. _eixhib_it_‘-. bos_iti_ve ar_xd.su'ff_icient effects lw_ith_i_n the iiving |
| 'hody'"as.._t_tvell.-. | |

. The objeet_of _the'present_ihvention is to provide Bifidus

e t—————— e b . -



2. gromh factors that may exhibit high activity inthe |iving body. €«
rds' this object, the present invention provides a composition for .
ting growth of bifidobacteria, the -conposition containing as effective"
tituent.-an ol igosacchride having the'5 general formul a Gal -+(Gal) :
-C, wherein Gal denotes a gal actoge residue, G c a.glucose residue and n
~an integer of 1 to 4-The present inventjon also resides in‘a nethod for = - .-
manuf act ure of. a material for pronoting growth of bifidobacteria - O
char act er i zegrowthhistctbasthae may @xhibitosighcastigity ngth@lsfing body, 10 ™ .
treated with a [ ERR]-gal actosi dase, -usual'l'y that produced by Aspergillus .
oryzae. Mst of the PbiwaedacitiadHies b & b ALEG ] sective fituents - .
contained in the Bifidobact gt(r-hi}ii %ﬁg\?\/tt’wm% (ﬁ?ﬁ%gﬁggﬂn%ggléﬁl%ﬁagg%l fidus -

growt h factor <Ny L ve-been, 15 . ..di scovered by the present
i nventors dur Pgégp c%%glldrnn%glgégrg{éh&wér%ﬁan%fElrﬁ‘#%fcctt%’r?g _ %%&‘5‘?@3@% ong "
wi th hydrol ysis, when |actgse is acted -upon by_B-gal atosidase, Many reports.
have been ra§oREHNING as, eiertive, congtitient;an eligosacrhgidohaving the | enfel's
appeared in 1951. The transferred oligosaccharides whose possible.isolation -
20 haB beefepepal fermida C&nlséﬁeﬁqpicges whenein/Gal| dqi®RR|a pakjctdse, . -
Gal - ([ERR]-1, 3)-dc, Gl-([ERRI-1,6)-dc, Gal-([ERRI -1, 3)-Gal. and Gal - (B-
1, 6) - Gal andresiduwcldciagiucomnebyidugabndIERR]integdr G8IT (6 HRR| -1,4)- Gc
and Gal - ([ERR]-1,6)-Gal -([ERR -1, 6); A ¢, wherein the node of gal actoside -
| inkage is indicat edrhktgvdsdat dakehtion AR oPFESRIREEIP hethas2sehar i des 25
has been confirnmed by Huber et al, but the. structure thereof - o
manufacture of a material for promoting growth of bifidobacteria

characterized in that lactose or a lactose-containing material is

10 treated with a B;gél_é.cfdsidas'e, usually that prt.)_duced'by'A-spergillus
_0'. z#e, ' . S - o
| Mbst §f the _oligoé-'_accha_,rid‘es.lw'_}.iich. a_re.tﬁe ef_fective
- cénstituerii:s_ c_onfaii_xed in the Bifid_qbacteria; '_.gréwthjpr;or'ndtixx_g -
composition or Bifidus growth factor of .thé-iriv'en'tio.n_héve 5een .
15 .diécojrered- by'thé prg'se.n"t invéntbrs.durin_g-their-"_.riesearc.h int§
transfer re'aCtiéns tékin'g'place Laldn-g.wi_th _h_ydroiys.i's v'v-heril i_acto.se '
' is a;c.t'_éd upbﬁ_ by B-'galat-osida'se'. Many reports .ha've'béen'ma'de_ c;f'-
the trai;sfer reaction since the _firét one by Wéllenfelé appéared n
1951, 'I-'he.tran_sf_erri'_e"d 6li.g'c;saé'charide§v'vﬁbse." '_possiblé isol_atian o
20 has be'en._r.é'p'q'rté_d.'a,re."d.i'sa‘ccha..fides; na'rﬁély Caif(ﬁ_;'l ;_2')--G1'c',-'
Gal-@8-1, 3)-Gle, 't;_'al-(ﬁfi,-s)qclc, c_;a1-.(/3-1'_,.3)"-<3a17and Gal-@-
' '_"'1, 6)'-Gél an'c_.i tx".'is'a-_cch'ai-ide's., xiémely, ‘Gal-(8-1, _6).:-'.(}'51-_(3-1., 4).-'-
Gl_c a_._nd. Gal-(8-1,6) -”Galg(B -1,6) ;Gic,.'._w-he__rein the mode__' of gaiactpsidé - |
- linkage is indicai'te_d_l vfgithin bracke:i:s_:.:. 'Tl;e '.prééehce_Of t'etra'Sacéha-ridé's o
25  has be.:en confirm_ed- by Hubefe__f_ g_l_ . bﬁf'fhé structure thereﬁf |

has not been clarified, Production of .-_pbl_jr.sac.char_ides -



pent asacchari des has: not been reported. The reports are limfed tO
clarification of the transfer. mechani smand studies of the structure of .t

ol i gosacchar i .des thus pr oduced and no ¥ eport - has. been nade of the rel atlon
between the transferred 5 - . oligosaccharides and the growth of

Bi fi dobacteria. The ol i gosaccharl des, which constitute the Bifidus growt h f :
factor and are of t'._e -above .general forrrula (hereinafter 'sinply referred to _ .
by \the term "ol i glReiuding Bén?aﬁwhﬁé‘l‘ﬁ?%&&@e@”@e?ﬁ é’&lPPﬁ“ée‘l-acTéseF%Qﬂﬁs o

[ ERR] - gal act osi dase produced by Aspergillus 10 - . oryzae. Following this |
treatnment, there are slimnfedtneclamcfioainormoitthed:ranafexemetﬂtb.niamand sisidies |

as gal act ose and gl ucose produced: by hydrolysis. Therefore; in order to -

obtain a product bpYhegthuchne eCiie bligoascBhhriits BibPolaséd andthe
ol i gosaccharide concentration. shaul d be raised either by carrying out. a

SUTable 10 e CEePERONSS SRChOQW HOURTUIRIbA SRWREL th ihefe psed o0t N0

enzyne treat ment condi'tirons that wl gL ve | gher ol i gosacchnarl de rati o,

or by a co |nat| Pre nt invention for
manuf acturxr,g)of a nob Ee’?%éﬁ?ﬁ mdes %ﬁ% ﬁﬁ"&@w ;ﬁggﬁa.%feba% eria will be 20
expl ained in nore detail, refere t he draw ngs X e
1is a graph showing the TR¢ é‘ht aﬁét‘ﬁéé‘#sﬂh@b&%}& W&FFHB‘%%‘F@@W%S g'u%n

time in the case of treating Iactose ‘Wi th 13-
factor and are of the above ‘general formula (heremafter s1mp1y

has%o? been clartfi ed Pr oduct I on of polysacchari des 3. including '_
¢y -

refe‘_rred to _by.the term _ohgoseccarlde- ) 'may be produced by
- tr_eating-- la_,ctose 'withl B -gaiaetgsidaee prodnced by Aspergillus
10. ~ oryzae, -..Fo_ll_owing'-.thi.s treatment, there exist in the reaction
. mixture ndn;reeet'ed lactose as 'v.relll. as’ galaetose and glucose
: produced by hjidrelysis. There_fqt'e,' in order to obtai'n e p_roduct
: '-ha'v;ing 'higher- a;ctivity as 'Biﬁdus greWth factbrs, the olig‘osaccharide
concentratlon should be raised e1ther by carrymg out a suitable
15  refining step followmg enzyme treat.nent or by preselectmg enzyme
| ‘treatment cond1t1_ons that-w_ﬂl give a'h1gher ol1gosacchar1de ratm,
or by a c:_omb'ination thereof, o
| " _' Prefenred' m'etnods' of'thel"pr‘esent invention for manufacture .
ofa fnatériéi-tor promoting growtn of Bifidobacteria will be
20 explained in more detatl “mekin'g reference to the drawings in vtrhich-. |
- F1gure lisa graph show1ng the relat1on between the sacchar1de
. y1e1d and reactmn t1me in the case of treatm-r lactose with B -
i galactos1dase, | |
F1gure 2isa graph showmg the result of. gel filtration |
- 25 - on ohgosacchandes- and
FJ.gures 3 to 6 show the results of Examples 2to5 reSpect-

ively,



on Q|'

refined 1actose.
may al so be used-as starting material . E For .enzyne treatnent,

gosacchari des; -

Iat05|dase Fi gure 2 i's a graph showi ng the result of gel f||trat|on ?5
and Figures 3 to 6 show the resul ts-of Exanples 2 to 5
ively. Cormermally avai | abl e l-actose may be used-.as it.is for
t reaf nent by [ ERR]-gal act osi dase, i4&, being unnecessary to use a special ly
Whole m Ik or skimml k contai ning | actose -as constituent

‘a substrate. concentr

of 1 to 100 units; éh@ﬁ%&#ﬁﬁr@%@% %Iété% %na?e pngé?gr%étcpé;%gP”atu |

o

reaction time has ffect, .on ol, osaccharlde ield. As. seen from --
tnﬁxkﬂﬁts g’ l%

Figure 1 shohFeRfeeR

ose.

ﬁcb‘é‘?’ﬂééﬁ: tihdPeipg unneses

of the resulting saccharide in a typical en]d-éma treat ment, gl ucose,

gal act

curves,

. asgecialdyseaiined laetasecr d¥bele m
at the'initial stage of reaction.but follow thereafter rather conplicated
wher eaetdseeaslocgmttueharmdy alsblbebeseddiscsthrtinguaateriglas froma -
certain tinme 15 point. The time at which the' oligosaccharide yield will

be maximum nay depengropremijiae fraatoientis wabbtind émmwhnoﬁpcbﬂ mim
n time shoul d preferahbly be decided through experinents. The.;

ol i gosacchar iy %en‘fg%alﬁ%fl t&@e rﬁéﬁ.ﬁé%ﬂggﬁ%yéﬁow peosmﬁﬁh%d from.

reactl

ot her

consti tue

10..

15

20

25

ayer mat ogr ap

and temperature of 20 to 50 °c are preferred
The reaction time has a marked effect on oligosaccharide
y1e1d As seen from F1gure 1 showmg the relatlon between the

reaction tlme and the amount of the resultmg saccharlde ina typ1ca1

enzyme treatment, glucose, galactose and ohgosacchande mcrease '

in qua.ntlty substantlally lmearly at the m1t1a1 stage of reaction -

but follow thereafter rather comphcated curves, whereas the

ohgosacchamde will be reduced in quantlty as- from a certam t1me

" point, The time at wh1ch the ohgosacchamde y1e1d will be maximum

may depend on other factors as we11 and hence the opt1mum reactlon :

time should preferably be dec1ded through exper1ments

' The. ohgosa_ccharlde contained 1_n,the reaction mixture may

_ be .separated from other constituents by thin iayer...chromatography '_

and determined by the' Anthrone method' .
The exuyme reaction may be termmated by heatmg the B
reactlon m1xture for 5 to 10 mmutes at h1gher than 90 C

The. react1on mixture followmg an enzyme treatment

_ _._:may be used as B1f1dus growth factors or one: can use a comp-

081t1on such as da1ry products contauu.ng same, e1ther as 1t is or

: ;:after sultable concentratmn or drymg to a powdered form

Aan BkimsuBl sontainine| i nearl y

5Yt59BS€ % 't he anount.



20 and determ ned by the Ant hr one net hod The enzyne reacti on may be @
term nated by heating the reaction m xture for 5 to 10 minutes at higher _
than 90 C. The reaction mixture following an enzyne treatnment .may be used o

as Bifidus growh factors or. one can. use & conmp- 25 osition such as
dairy products containing' sane, ei t her cas it is or after suitable
concentration or drying.to a powdered form 5. The reaction mxture may

be  subj ected to- pugﬁé Egg&ﬁgﬁ Bicthpe Iggﬁent%Aam?dnggglﬁ‘g{né@gg%@ ng t he

concent rati on of t ecti ve const It I't gosaccharide. The -

purification. b d
5 og o) REchBidh B Pl SRl B0 %ﬁ%ﬁ%@%‘n&h Pl oved by

) refining -of" tHE

passage t hrough a ctlvat ed G ar oaI : n [ i de

thereto, and el uti% CW? fongd %’I%l %Tﬁ‘i é)é gn% p%??gg%égg{s‘l bl e

to inocul ate nono- and di saccgarlde fer ntln ‘M Cro ga |sms Lnt.o the

reaction mxture fORYARR FRFRIeEPUtiRL S’ﬁ‘ st‘{‘%e oPTelpppinary

di sacchari des, thereby facilitating . i soi ation . of oligosa charl

anal ytic exandl e -ofe fpingdaibeneeaciion BHEB TR I ihap He ﬁf‘f;?/é'e@b‘?‘qgé@%v%n -

narrely t hat according to the Exanple 1 which is described bel ow, .and R

carried out under by anssage threugh %h&cllgat@% chareQsl erlymny, °’?r5p§8a?

wei ght d| stribution
. ol1gosacchar1de thereto, and elntmn w1th aqueous alcoholic

- solutions. It is also- poss:.ble to inoculate mono- and d1saccbartde
fermentmg_ mlcro-_orgamsms into the react1on m1xtur_e for culture
. 10 and co’nsu:hpti_on of th:e'ﬂmono'-'_ and disaccharides, thereby facilitating |
'f isolati_.on of oligoSaccharides. |
“An ahaly.tic _ex'_almp'le‘ of oligosacc_haride contained in-the_
inventive co:npoSition, namely that according to the Example 1
y'vhich is described below, and carried out.u'hder' standard conditions
15 is as t‘ollotv's:' | o
| a) molecular weight dlstrlbut1on
Flgure 2 shows the result of gel f:.ltratlon with BlO Gel P-2,
Peaks A, B and C correspond to tr1- tetra- and pentasacchar1des,
respectlvely, w1th the compos:.t:.on ratlo as. calculated from the
20 .- area ratio of these peaks bemg about 55% for trlsaccharlde, about
3.,0 for tetras,accharide and about 13% for pentasacchande and
hig’he'r'saccharides | | | .
. b) constltuent sacchande
_ Lactose, ol:.gosacchar;.de (not separated mto its const1tuents) :
".2-_5 - .and tr1- and tetrasacchar:.des of the ol:.gosaccharxde were hydrolyzed

: at 100 C for 4 hours in a 0 5 N HCL solutl.on The same product

_ was also hydrolyzed at 50 C for 4 hours w1th B-galactoszdase.



‘C correspond to.tri-, tetra- and pentasacchari des, -respectively, with -
¢ conposition ratio as calcul ated fromthe 20 area ratio of these peaks
b€l ng about 55% for trisaccharide, ahout 32%for tetrasaccharide. and about
13% for pentasaccharide and hi gher sacchari des. " b). constituent saccharl de
Lact ose, oligosaccharide (not separated into its constituents) 25 ~and

tri- and tet h de f .t I h h t [ER
For 4 hours. | 8¢ Rl FRiaBs A the srR R SakehriFn o dhcad Focnpeniey

i
gure 2 shows: the result of gel f||trat|on with Bio-Gel P-2. Peaks A, B‘

at 50 C for 4 hours W|th [ERR] galactOSIdase . . 6. The nolar ratios of the

resul ti ng sac@RBeSiere %ﬁtfﬁééem ﬂméeklpwenga‘s&eale T isuseentfedm thishe
following Table 1.' It is seen fromthis Table that the-nolar ratios

gl ucose/ gal actTahlef thattthie- nioéara!atmsj ghecdse/amtaetdsteforvtri)etetra- and

ol i gosaccharide anpunt to 1:2, 1:3 and'5 . 1:4, respectively.

TABLE 1 gal aCtmRég&Wdéﬁlﬁﬂ the ohgosacch@ﬂﬁié@ni&ﬂ'ﬁ‘%b)’f '2S 1:3 and
deconposi tion |actose - 0.98 198"

ol i gosacghari Cie4 respectw%l 4 2.42 tri saccharl de

1.94 S92 Tet! asaccharlde TABLE 1 288 T 284"
| galactose/glucose
acidic ~ enzyme
hydrolysis .| decomposition =
lactose 098 | 0.98
oligpssceharide 2.4 1 .2;42
trisaccharide | - 1.94 g o 1.92
tetrasaecharide y-:-f N 2.88“ - l: , 2.84_
o pentaSaccheridel 1 3.82 . | - .3;80_

| e) n_iode of linkage of const.it_u_ent saccharides
From a product obtained by partial acid_hydl-olysis ol‘ main
constituents of trlsaccha'ride (es separa_ted using sctive 'ch_arcoal |
‘column chronnatography), "'the oresenee .of le.c;cose and .Gal—_(B-ll, 6)-
10 Gal was conf1rmed in addltlon to glucose and galactose Fl'om fhis
result and the- glucose / galactose ratio in the wholly hydrolyzed |
'product being 1 2, the trlsaccharlde s‘tructure was est1mated to be
Gal- (B 1, 6) Gal (B 1,4)- Glc, |
As a result of our s1m11ar analyses of a number of
25 .oligo'sacchamde const1tuent's, it has been 'dlscovered that the
o ohgosacchande has the above general formula and that galactose- _' e
galactose lmkage is B 1 3 B 1,4, orB 1 6 lmkage, w1th the

'B-1, 6 lmkage bemg predommant and the galactos_e-gluc_ose 11nkage"-



pentggaccharlde : 3.82 3.80 c¢) node of |inkage of
constituent saccharides-From a. _product obt ai ned by partlal .acid hydrol ysis
of main constituents of- trlsaccharlde (as separated usi ng actlve charcoa
col um chromat ogr aphy), the pr ésence oq | actose ‘and Gal - ([ERR] -1, 6) -

Gal -was confirmed, .in addition:to glucOse and gal act ose. From this result
and t.he glucose/galactose ratio in the whally hydrol yzed product being 1: 2
the trisaccharide structure. -was estimated to be Gal-- ([ ERR] - I,

6) & - ([ERR] -1, .4)-dc,. As a result of our 'simlar anal yses of a nurrber of_._

25 ol i gosacchar |x$eBebn'$.t Bt-dedtar Brl, hdinkage with; tloe 8r-da 4t Hakage deing

ol i gosacchari de has the abové general fornula and that gal act ose-

gal act ose. |inkagepiédorthbERit: 1, 3. [ERR] ‘1, 4, or [ERR]-1, 6 linkage, Wlth-:._:"
the [ERR] -1, 6 |inkage being predom nant and the galactose-glucose |inkage’

7.is [ERRI-1, 3, [ERR|-1, ‘h@(hégfﬂedlabévé' Beafie WktiBoldred 6¥RBbsdecHurides

Fi nkage being. pr edoni nant As di scussed above so far as isolated

ol i gosacchar’i des ogf ﬁpéa rF'the\é gggc}%%l{ | QPe &frﬁ:e%@ﬁerlggﬂa?'ﬁe E?ﬁr{%f‘ed -

affirmed that the T'n
factors,. not .to s lgﬁho of _variqu 0 L |
operate ex®el | ent| q:% F@r’rﬁ’t‘ﬁ’ﬁg cﬁﬁ% %4%%%@?8@% Eé‘%ggtﬁe”ﬂfﬁd% £Fdwth
advant age of the ol i gosaccharide contained in th ' )
- fac ors, not to speak of a mixture o various oligosaccharides
which will op_erate excellentl_y for promotmg the growth of
‘bifidobacteria, -
An advantage o'f-'th_e. oligosaccharide contained in th_e_
10 " inventive cqmpdsition is that the acticn. thereof is highly effective .

not only outside but also inside o’f'the li\}ing body.

The growth promoting action on Bifidobacterium proper
~ -to the inventive com'posi_tion' has substantially no relation with the

‘species of bifi_dobac;fefia. and thus may be effective with

15  Bifidobacterium breve, B. bacterium bifidum, B. infantis, B.

" adolescentis etc liVing fixed in human intestines,

The mvent1ve compos1t10n may be reaction products
obtamed by treating hlghly pur1f1ed ol1gosacchar1de itself or any
mlxture contamlng ol1gosacchar1de such as lactose or a lactose-

20 . contammg m_aterlal with B _-galactosmase to oligosaccharide;

powdered _of fermented milk or the like_"feod or medicine

" desired food or rxiedio_::.ine added with purified oligosaccharides o
The_ present ihvenfion will be further described by '

25 referring to several examples,

ar’des per se act Br'fidus growth .

~ consisting of a secondary product of such reaction prodﬁét or any



inventive corrp05| tion is that the action.thereof is hi ghl 'y ef f eCt 'Q/e
by only outside but also inside of the living body. The-growth pronoting
action on Bifidobacterium proper *to the. i nventive corrp05|t|on has = = -

substantially no relation wth thgaspecies of bifi.dobacteria. and t-hus: may
be effective with 15 " Bifidobacterium breve, B. bacterium b|f|dum B.
infantis, B. adol escentls etc living fixed .in human intestines. The -
inventive conposi tion may be reaction. products obt ai ned by treating. h| ghI _
purified ol i gosacch@ghdfpietsel f- or any m xture containing ol gosaccharl dé-/ :
such as | actosé or a |lactose- 20 .contai ni’ ng mat eri al with -

[ ERR] - gal act osi dase, t al cchari nt ed.m | k_or the

| i ke food or nedici ggnéggicﬁﬁ eo‘f’ag %8%8%&# ?’88{’13 ?r%l%hw?‘é?cu on ... -
product or any desi red f ood or _medici ne. added wlth purified :

ol i gosacchaM&des tenwhigh wane added B0mLeg 1 Meaf’ﬁ"rlf’mldd'é‘é%??bed by 25
referring -to several exanples. ~7a. Exanple 1 3. 6-kg of |actose.was
di ssol ved i soltion (pH, 46 00,200 undtscof Bogataatiosidase added 50 m of 1
M acetic acid buffer sol ution (pH 4, 6) 100 000 units of

[ ERR] - gal act osi dase _ _ _ '




8. aﬁatmater to a 10 liter solution mhlch was then reacted at [ERR]C for 5(%5;)
hours. -The reaction solution was then heated for denaturing enzyme, the ~\__/
denatured protein was filtered off.and the remai ni ng: sol uti on was passed _
thfough 5~ a col umi. of ani onic -exchange resin and a col utm of cationic |on
exchange resin. ~ The filtrate was contacted overnight with a 30 x 30 cm
colum filled mnth active charcoal.. = &he active charcoal was washed mnth

60 liters. of delonated water for elution - of nDnosaccharldes The 10 -
activé charcoal" thus treated was then eluted wi.th 60 liters of 5% ethanol

and 60 Iiters of 50% ﬁ,{dr?%?gg ol 8 igout %ﬂeéolu'%l%nelwﬁ@bﬁ fRsatRes Mddted he __

50% et hanol” was conce to a l'tters, filtered in germfree

manner through a W@M' 5€ho(Pe] € Thd reddt2onRBbLuttion 1kas atjsem
subjected to ion eXChange to-a transparent saccharide sol ution. The -

sol ution was conc&rea'tiedecforndenatmng enzyma,0thes denatunedf pnobein xes
liters which again.was filtered through a. menbrane filter and the fjitrate

sol ution was freez%ll#enaﬂ wdeHnﬂeth|{ﬁmﬁ&##n8|ﬁﬁ§@9@°np8%EeF%9?ﬁ%r q

stated as TOS), | e 2 To 6 adult germfree Fischer, series fe
were adni ni st ef ed 91 %Wepénﬁnﬂaﬁ‘?ﬁrg changs RASHE Bad, 2 G unn gfa?aééf'a#rflbc

oo 5o gor aaucil LA m8RIR, T (g Cerl i akodohBabley 1t oot oo
TGS : overnight with a 30 x 30 cm column filled with active "
' charooal. The actxve oharcoal was wa:hed with 60 llters_
_ of deionated water for ehnnon E of monosaccharides. The
10 aotive_charcoa;_thus treated was then eluted with 60 | |
liters of 5% ethanol and 60 liters of 50% ethanol in this
order. The eluate obtalned with the 50% ethanol was
| concentrated to ‘about 7 liters, filtered in germ-free
manner through a membrane. filter (pore sizsé, 0.2 M) ard B
15 again subjected %o ion exchange to a’ transparent saccharide
| solution. " The solution was concentrated in vacuum to a
~ viscous solutiondof'about-2;S.liters which again was
' 'filtered through a membrane filter and the filtrate
_ 2 solution was freeze dried to white oligosaccharlae
20 powders (hereafter stated as TOS) '
| Example 2
To 6 adult germpfree Fischer series female raus
were admznistered lO dlfferent bacteria (includlng B.. breve).
S separated from human feces and these bacteria were mad=
25 %o be fixed in the in estines. Then, a) a 3% aqueous
| solution of'lmﬁnﬂnse, 'b) a 3% aqueous solution of 708
obtained frem the Example 1 and c) a 3%. aqueous solution
of laotose were administered daily for 1 week periods in |



\ai ned fromthe Exanple | and c) a 3% aqueous sol ution of -l act.ose me?%"”
nistered daily for 1 week periods in: 9.. the order-of a) to c). The
tions were administered in amunts. of 0.6 g per day as sol.id material,
and 1 week rest periods were provided for changeover bet ween t he dlfferent .
solutions. During the interval, the rat feces 5 were taken for nmeasuring.
't he nunber of live B. breve bactegja contained in.the feces.. The - :
resul't.is shown in Fig. 3. As seen fromthis Figure, the number of B. S
-~ breve bacterla i s .increased by. about 10 tines by. adnlnlstratlon 10 of TEEV_.
Only minor increase in the number of the bacteria. nay be not ed by '
adm ni stration of |actose, whereas no changé is causéd for the case of
| act ul ose adnmithetordémof BYaral €)3. The Solhoiong eeperadministsrebnduct ed
with.6 15 ‘adult common Fischer series nmaleé rats. . The bifidobacteria used -
was B.breve orim. amounts iaf hibclg were deyt asnedlid materishnesnd Hatwesdct eria -
resulting from 48-hour_ culture-on VL-G nedi um and ensui hg centrifugal -
separation mer%ﬁ?ﬁuﬂ?¥¥94ﬁ(ﬁﬂrq|PE&V#ﬁPE éBFtEhénﬁﬁﬂYﬁﬁ1%ﬁtﬁ%ﬁﬂn?h%tered 20

o "0 ol G AL A RE YndOnnbSdE W e od

5 were taken for. measuring the numbet:ofelive B. breve

bacteria cbnteiued in the feCesJ_'The reeuit.is_shown

in Fig. 3. o | . o

" As Seen'from thiS'Figufe, thefnumber'ef B. .breve

bacteria 1s 1ncreased by about 10 times by adm1n1strat10n
10 of TOS. Only m1nor 1ncrease in the number of the bacter1a
may be noted by admlnlstratlon of lactose,'whereas no |
change is caused for the case of 1actulose adm1n15trat1on

Example 3
The foIlowing.experiment was cpndutted_withﬂ6'

aduit common Fischer. Series-malelrats ' The'bifidobacteria_

used was B. breve or B. 1nfant1s wh1ch were obtained in

such manner that bacterla resultlng from 48- hour culture
‘on VL-G medium and ensuing centrlfugal separatlon were
made to float in a milk culture medium sril administered
20 as it was. The adm1nlstered amount was 2 x 10% per day
in. terms of the number of bacter1a and ¢ ml per day of
5% aqueous solutlon of TOS _
_ | a) The rats were made tv drlnk only the bacter1a1
solutlon only one day.1u
25 b) The rats were admlnlstered every day for the
second week only w1th bacterlal solutlon._e |

' c) The bacter131 solutlon and TOS were admznlstered

every day for the thlrd week.



5%)5a53bus sol.uti on' of TCS a) The rats were made to drink onIy t he (;ié).
bacterial solution only-one day. 25 g b) - The rats were adm nister

every day for the second week onIy with bacterial solution. c) The =
bacterial solution-and TOS.were. admi ni stered every day for the third week. -
10. .d) Only TOS was ‘adni ni stered every day for the fourth week. Fig. 4 - -
shows t-he" result -of - tthe measured nunber-of live bacteria of B bacteria (of |
the kinds'as adnlnlstered) 5. contalned inthe rat's feces. It may

be seen fromthis: Fi'gure that the nunber of B bacteria in intestines is.

i ncreased markedl'y - by’Fﬁﬂ4ﬂtp%%fﬁ¥6§"ﬁﬁga&aﬁﬂnf§téP€dbéﬁéﬂyléhySQthtﬁB inrth

TOS and that the nunber - eria nay be nmalntal ned upon’ inter-

ruption of the ..ageekistration of the bacterial solution. Exanple 4 The
faol |l ow ng experlnent was ‘conducted with 5 healthy adult men. The.bagterial.
sol utions as admi ni st eredFigs 4 hshows thepreselbpe fi the measuze aﬁﬂmﬁﬁ g

inthe 15 . = . Exanple 3. Experinent schedule_ :
- " 1live bacterlapof bacterla (of the k1nds as adm1n1stered)

5 ', h -contalned in the rat's feces.,i
o | It may be seen from . thrs Flgure that the number of
- B bacterla 1n 1ntest1nes 15 1ncreased markedly by parallel
adm1nlstrat1on of . the bacter1a1 solutlon and TOS and
that the number of bacterla may be maintained upon 1nter-ii?
IIO : ruptlon of the admlnlstratlon of the bacterial solutlon
_ Example 4 . |
The f0110W1ng experiment wae conducted with 5
: heelthy adult men, - The bacter1a1 solutions as adm1n15tered
- was that of B. brere obtalned in the same way as in the -
15 Example 3.
| | Experlment schedule o
first week admlnlstratlon only of bacter1a1 solutior
secqhd'ﬁeek :admlnlstratlon of bacter1a1 solqtlon
| | and TOS 3 g per day) |
20 tf' " third weeij:adm1n1strat10n of bacterial solut1on .
| o ‘and TOS (10 g per day) |

9 per day

- Number of adm1nlstered bacterla 10
hThe way of admlnlsterlng TOS Dlssolved 1n lukewarm '
| '. water to be drunk after lunch |
25 ": '.Meaeurement On ‘the th1rd ‘fifth and seventh days
| i S ' of_the_respect1ve weeks, the_numbers .
.-fgrof'the B:}breve.bacteria'in-the |

"~ excrements of each man under test



Cfirst week admi ni stration only of bacterial solution second week 'fi!f*-
adm ni stration of bacterial sol uti on and TCS (3 g per day) 20
-?ﬁ d week adm ni stration of bacterial solutlon and TOCS (10 .g per day)
per of adm ni stered bacteria: [err].per day The way of adnrnlsterrng
Di ssolved in |ukewarmwater .to be drunk after l.unch 25
Measurenent: “On the third, fifth and seventh days of the respective meeks
the nunbers of the B..breve bacteria in the excrenents of each man under
" test 11. were neasured and averaged for the respective weeks. The res
of the experinents are as.shown in Fig.- 5 fromwhich it is seen that the
nunber of the B 5 bacteria is I pereased narkedly by TOS administration. .
Exanpl e 5 The fol | owi ng experi ment was conducted mnth 5 heal thy adult nen
Experi ment schedule = No TOS admi nistration 10-; first week
No TCS admi ni strati-on second week "~ - - -3 g per day of. TOS

d. were meaéured_and areraged for the
respeetire Weekéa_ |

" The result of the experiments are as shown in
Fig. §, frbmiwnich it'ie'eeen tnat the;number of the B
5 bacteria'is'inereased markedly by TQS administration.

| Example 5 | _ |
The folloW1ng exper1ment was conducted with S
healthy ‘adult men.

Experiment schedule -'Ne:TOS'administration

10  first week ~No-TOS administration
second week - 3 g per day of TOS
third week 10 g-per'day of'TOS“

The way of admlnlsterlng TOS same as in Example 4
Measurement The total number of bifidobacteria
15 ~in excrements were measured
_ | . in the same way as in Example 4.
The result of the-experiment is shown in Fig. 6
from which it is seen-that the'number of bifidobacteria
r1xed1y living in humdn intestines may be 1ncreased by

20 TOS adm1nlstrat10n.1



r gy

t hi r? we‘ ek . : 10 g per day of TOS The way of adm ni steri n Cs: @
same as in Exanple 4 Measurenent: The total nunber ofuuu mﬂmﬁuﬂm’jm g

in excrements were neasured in the sane way as,in Exa t of -

t he- experi nent is-shown in Fig. 6 fromwhich it is seen that tfe hunber of
bi fi dobacteria fixedly living in human .intestines my be increased by 20

TOS administration. -~ 12 CLAIMS 1. A conposition-effective for pronoting o

the growth of: Dbitidobacteria. the. conp05|t|oﬂzconta|n|ng as effective -
cons#i t uent at | east one ol i gasacchari de represented by 5 t he general
formul a Gal - ( GalCLAIMSC, wherein Gal n denotes a galactose residue. Gc a
gl ucose residue and n an i ntéeger fron11 to 4. the oligosaccharide being.
obtained fromlactose or a |actose-containing material by treatnent wth

err al act osi dase_pr oduce | us - oryzae. A co ti-on
EffeLt?ve f or pﬂonn p Q“PR§Q§SBRtﬁtsﬁcﬁﬂVPdGBéCPéppgtlpﬁetGGnHGQQRSEh Lelng

composed of T p191a8B33EER14, ‘the’ B8uERET LI Yoh1S1ATRY s CRELAve
--constituent at least one ollgosaccnaride represented by
5  the general formula Gal-(Gal) -Glc.-wnerein Gal
_ denotes a galactose re51due. Glc a glucose residue and n
an integer from 1 to 4, the oligosaccnaride being
. obtained from'iactose'or a lactose—containing material '
by treatnent with ﬂ-gaiactosidsSe produced by

10  Aspergillus oryzae.

2. A com9031tion effective for .promoting the growth of
b1f1dobacter1a. the’ compositlon being composed of
oligosaccnarides'represented5by the general formula
Gal—(Gai)n-GlcQ wnerein'Gal_cenotes a galactose
15  residue, Glc a dlucose_reSidne and n an integer of 1 to
4 and in whichfthe'galactose-oalactose linkage is 8-1,3,
B- 1 4 or B-1, 6 w1th the - 1 6 linkage being predominant
and the galactose glucose linkage is B- 1 3, B 1,4 or
B8-1.,6 w1tn the B-l.4 linkage being predominant.'said
20 'oiigosaccnarices_being'producedfby.reacting a material
containing.10456%:1ectose_Witn 1-100 units/ni of
B~ga1actosidsse-prodnced bi Aséergillns orizae at a
-_temperature of 20-50°C and at a pH of 3-8, and
optionally purifying tne oligosaccharides w1th ion
'-_25 3 excnanqe resin. active cnarcoal and aqueous alcohol. or

.w1tn microorganisms tnat ferment mono- and disaccharides.




Gar-( |) -dc, wherein Gal denotes a galactose n 15 residue, Gc a A

gI%%QS residue and n an integer of 1 to 4 and in which the’

galdactpse-gal actose linkage is [err]-1.3. [err]-1,4 or B-1.6 with the B-1.6
li e being predom nant and the gal act ose-glucose linkage is [err]-1.3.
B-1.4 or B-1,6 with the B-1.4 |linkage being predom nant, said 20

ol i gosacchari des bei ng produced by reacting a material containing 10-50% .
| actose with 1-100 units/m of [err]-gal actosi dase produced by Aspergillus ('
oryzae at a tenperature of 20-50C and at a pH of 3-8, and optionally )
purifying the oligosacchari deBATENIS ACON925  exchange resin. active

charcoal and aqueous al cohol, or with m croorgani sns that fernment nono- and
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