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[0001] |
The present invention is based on the preceding patent
application, Japanese Patent Application No. 2009-203157 (Fillng date:
September 2, 2009) and claims the benefit of the priority thereof, the
10 entire disclosure of which is incorporated herein by reference.
[Field of the Invention]
[0002]
The present invention relates to an agent for stimulating
growth and/or Improving viability of a lactic acid bacterium of genus
15 lactobacillus comprising a x-caseinoglycomacropeptide-containing
material as an active ingredient.
[Background Art]
[0003]

Useful microorganisms that may give a beneficial effect to a
20 host such as those that improve the bacterial flora in the
gastrointestinal tract are called probiotics and attracting attention.
One of such useful microorganisms Is lactic acid bacteria. Functional
studies of lactic acid bacteria have recently been conducted Intensively,
and the development of commercial preducts having novel functions
25 utilizing these lactic acid bacteria has progressed. Examples of such
lactic acld bacteria include lactic acid bacteria of genus Lactobacillus.
[0004]
Various food forms exist for oral ingestion of lactic acid bacteria.
Fermented foods represented by fermented milk has a low pH
30  environment, which is often unsuitable for growth and survival of lactic
acid bacteria. Stimulation of growth and improvement of viabliity of a
jactic acid bacterium in foods contribute largely to preventive medicine,
when the lactic acid bacterium has functionality as probiotics as
described above.
35 [0005]
Several methods have been proposed for stimulating growth



20 host such as those that inprove the bacterial flora in the
gastrointestinal tract are called probiotics and attracting attention. One
of such useful mcroorganisns Is |lactic acid bacteria. Functional studies
of lactic acid bacteria have recently been conducted Intensively, and the
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[0007]

Japanese Patent No. 3447358 discloses, on the other hand, as
an “agent for improving viability of a lactic acid bacterium”, a product
containing a certain amount of a lipid obtained by subjecting milk or

20 milk material (for example, butter serum and butter milk) to a certain
treatment. Specifically, it is disclosed that this agent for improvement
is used by adding It to a medium for a lactic acid bacterium.

[0008]

Japanese Patent Laid-Open Publication No. 2007-097447

28 discloses a method for improving viability of Bifidobacterium
characterized in that a culture of a propionic acid bacterium and/or &
bacterlum producing 2 naphthoquinone ring-containing compound, a
solvent extract andfor a processed product thereof is used.
Specifically, it is disclosed that a propionic acid bacterium produces a

30 substance that stimulates the growth of Bifidobacterium.

[0009]

In prior art, Improvement of the viability of microorganisms has
been attempted by adding milk protein, an active oxygen scavenger,
or the like, These substances, however, largely affect flavor and

35 physical properties of yogurts and thelr use has been thus limited.
Especially for an active oxygen scavengers that is an antioxidant, since



15 active oxygen scavenger. [0007] Japanese Patent No. 3447358

di scl oses, on the other hand, as an "agent for inproving viability of a

| actic acid bacteriuni, a product containing a certain anount of a lipid
obtai ned by subjecting mlk or 20 m |k material (for exanple, butter serum
and butter mlk) to a certain treatnend. Specifically, it Is disclosed that
this agent for Inprovenent is used by adding it to a rredl umfor a lactic
acid bacteriyum [.0008]..J n
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completely unknown heretofore, as far as the present inventors know,
10 that k-caseinoglycomacropeptide has effects of stimulating growth and

improving viability of lactic acid bacteria.

SUMMARY OF THE INVENTION
[0011]

15 The present inventors have now Investigated through
experiments a method for stimulating growth and improving viability
of a lactic acid bacterium of genus Lactobacillus contained in a food
composition without affecting the flavor and physical properties of the
food composition containing the lactic acid bacterlum. As a result, the

20 present inventors have successfully stimulated growth and improved
the viability of a lactic acid bacterium of genus Lactobacilius contained
in a food composition without affecting the flavor and physical
properties of the food composition containing the lactic acid bacterium
by using a raw material derived from mik, namely

25 x-caselnoglycomacropeptide. They have also found that, in this case,
the sustainabllity of the effect Is high and excellent and the quality of
the food composition can be maintained during its storage. The
present invention is based on these findings.

[0012] .

30 The sustainability of the effect was poor with the conventional
agents for improving viability such as antioxldants, since the agents
exert their effect through autoxidation. These agents also had
unfavorable Influence on flavor and physical properties. The present
invention provides a method from a novel point of view, which s

35 completely different from the methods of the prior art for improving
viability and activity of lactic acid bacteria by adding antioxidants or



3 it exerts its effect by autoxidation, sustainability of its effect could
be expected only when it is used In a considerabl e anount. Mbreover, since
mlk or mlk material requires particular processing, preparation requires
much | abor, leading to an increase in cost. 5 [0010] Although

x- casei nogl ycomacr oPePti de has al ready% been known to have an effect of
stinmulating gromh of 131fi dobacterium Its nechanism of action has not yet
been clarlfiﬁﬁérqgssides, It has been conpl etely unknown heretofore, as far
as the prese [Nfventors know, 10 that x-casei nogl ycomacropepti de has
effects of sf00h3lating growth and inproving viability of lactic acid

bacteria. SUMVARY I { o have now
| nvestigated thr o%%&%%@%ﬁﬁ%?ﬁﬁ}h&?ﬁmﬁ tﬁgﬂﬁgﬁvﬁjﬁﬁand

i nprovi ng vi adentifoy stimulating grewtic aadesdmwrovingodiakjlityuef & dactisnerid| | us
cont ai nedu i | 1 bt hﬁgg f physi cal
properti g% %&tﬁﬂaﬂbﬁﬁm%ﬂﬁ%\%ﬁ‘%ﬁ%ﬁ“ﬁ%t e 'Igggp iécrﬁjz;gilﬁp bacterium As
a resul t, theabiitpobadactid acid hacterium o g@nusgagmbar:dlustcpmﬂlwbm @rowth and
i mproved theg\iabi )ity ' | ' i acillus
contai ned i nm§d?®5hbé%tr@i)g‘ﬁh!°§?\%\%§ mﬁiﬂﬂﬁ?mﬂ%%m%wﬁ physi cal
properties othe foadfeapasitioo snditbat isexcalientg mé@“\'—YcOfa'Eheoeant eri um by
using a raw Qmﬁ i

x- casei nogl y%b%@%ﬁdﬁ%méﬁ@%&a déo f ot?r'n‘?FHng slt?lragﬁiosftggse, t he
sustai natf | | fopdof the effect Is high and excellent and the quality of the

f ood conposihggggcan be maintained during its storage. The present
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In other words, according to the present invention, the

following inventions are provided: |

[1]  An agent for stimulating growth and/or improving viability of a
15 lactic acid bacterium of genus Lactobacillus comprising

g-caseinoglycomacropeptide as an active ingredient;

[2] The agent for stimulating growth and/or improving viability of a

lactic acld bacterium of genus Lactobacillus described in the above

ltemn [1], wherein the lactic acid bacterium of genus Lactobacillus is
20 Lactobacillus gasseri species;

[3] The agent for stimulating growth and/or improving viabllity of a

lactic acid bacterium of genus Lactobacliius described in the above

tem [1] or [2], wherein the lactic acid bacterium of genus

Lactobacillus is at least one selected from Lactobacillus gasseri
25 OLL2716 straln and Lactobacillus gasseri OLL2959 strain;

[4] A method for stimulating growth and/or improving viability of a

lactic acid bacterium of genus Lactobacillus in a composition containing

a lactic acid bacterium of genus Lactobacillus, wherein the agent for

stimulating growth and/or improving viability of a lactic acid bacterium
30 of genus Lactobacillus described in any one of the above items [1] to

[3] is added to the composition contalning a lactic acid bacterium of

genus Lactobacillus;

[5] The method described in the above item [4], comprising adding

the agent for stimulating growth and/or the agent for improving
35  viability of a lactic acid bacterium to the composition containing a lactic

acid bacterium prior to fermentation of the composition containing a



30The sustainabillty of the effect was poor with the conventional agents
for inproving viability such as antioxidants, since the agents exert their
‘effect through autoxidation. These agents al so had unfavorabl e Influence on
fl avor and physical properties. The present invention provides a nethod
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[ 0014] [71 Use of x-caseinoglycomacropeptide for s%imulating growt ‘
and/or Improving viability of a lactic acid bacterium of genus
Lactobacillus in a composition containing a lactic acid bacterium of
genus Lactobacillus.
10 [0015]
According to the agent for stimulating growth and/or improving
viability of a lactic acid bacterium of genus Lactobacillus according to |
the present invention, the use of x-caseinoglycomacropeptide can
stimulate growth and/or improve viabllity of a lactic acid bacterium of
15  genus Lactobacillus in a composition containing & lactic acid bacterium
of genus Lactobacillus, such as foods and food compositions, Further,
according to the present invention, the - use of
x-caselnoglycomacropeptide can stimulate growth and/er improve
viability of & lactic acid bacterium of genus Lactobacillus in 2 fermented
20 food in a low pH environment represented by fermented milk, etc,
and further can stimulate growth and/or Improve viability of a lactic
acid bacterlum of genus Lactobacllius after ingestion into a living body.
[0016]
Furthermore, according to the present invention, the use of
25 x-caseinoglycomacropeptide can stimulate growth andfor improve
viability of a lactc acid bacterlum of genus Lactobacillus contained in &
food or a food composition without affecting the flavor and physical
properties thereof. Especially, the present invention can stimulate
growth and/or improve viability of a lactic acld bacterium of the
30 Lactobacillus gasseri specles whose superior efficacy has been recently
clarified. According to the present invention, high functionality as a
probiotic given to foods and food compositions can therefore be
maintained even after storage over a long period of time, without
impairing the flavor and physical properties that the foods or the food
35 compositions Intrinsically have. '



In other words, according to the present invention, the follow ng

i nventions are provided: [1] An agent for stimulating growh and/or
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- [0018]
15  An _agent for stimulating growth and/or improving viability of a lactic

acid bacterium
The agent for stimulating growth and/or Improving viability of a

lactic acld bacterlum according to the present invention contains
«-caseinoglycomacropeptide as an active ingredient. In other words,
20 the present invention stimulates growth and/or Improves viability of
probiotic bacteria such as a lactic acid bacterium of genus Lactobacillus
contained in yoghurt or the like by using k-caseinoglycomacropeptide.
The expression “an agent for stimulating growth and/or
improving viabillty of a lactic acld bacterium” herein Is used as
25 meanings Including, In addition to an agent having both functions of
stimulating growth and improving viability of a lactic acid bacterium,
an agent exhibiting either one function of stimulating growth of a lactic
acld bacterium and improving viability of a lactic acid bacterium,
However, “an agent for stimulating growth and/or improving viability
30 of a lactic acid bacterium” as the expression encompassing these
meanings can be expressed interchangeably as an agent for
stimulating growth and improving viabllity of a lactic acid bacterium, a
composition for stimulating growth and improving viability of a lactic
acid bacterium, or an additive for stimulating growth and improving
35 viability or a lactic acid bacterium.
10019]




(7)Use of x-caseinogl ycomacropeptlde for stinulating growth and/or
Improving viability of a lactic acid bacterium of genus Lactobacillus in a
conposition containing a lactic acid bacterium of genus Lactobacillus. 10

[ 0015] According to the agent for stinulating growth and/or inproving
viability of a lactic acid bacteriumof genus Lactobacillus according to
the present invention, the use of x-caseinoglycomacroPeptide can stinulate
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preferably, it means that the number of residual viable cells of a lactic
acid bacterium is improved in a composition containing the lactic acid
bacterium in the predetermined storage environment.
[0021]
20 x-Caselnoglycomacropeptide {CGMP) used herein is a fragment
of k-casein, one of milk protelns, and a C-terminal peptide containing a
glycopeptide of x-casein. x-Caseinoglycomacropeptide is generally a
part of casein micelle and positioned in the outer periphery of the
micelle. x-Caseinoglycomacropeptide is generally available in the
25  form of a k-caseinoglycomacropeptide-containing material.

The x-caseinoglycomacropeptide-containing material can be
prepared by separation by various methods. For example, the
g~caseinoglycomacropeptide-containing material can be prepared by
treating milk protein with chymosin for isolation. Further, for example,

30 the x-caseinoglycomacropeptide-containing material can be prepared
by acting pepsin on x-casein and then adding an acid to precipitate a
para-g-casein fraction, and dialyzing the supematant thus obtalned to
desalt and then lyophilizing the resultant substance, as required,
Further, for example, the x-caseinoglycomacropeptide-containing

35 material can be prepared by utilizing-whey that is produced when
rennet or pepsin or both is acted on acid casein for milk coagulation




5 Experinental Exanple 1. Figure 2 is a graph show ng the surviva
rate (a viable cell count after storage for the days of storage / a viable
cell count at the start of storage (0/0)) of Lactobacillus gasseri 0LL2959
strain in Experinmental Exanple 2. 10Figure 3 is a graph show ng the cel
counts (cfu/g) of Lactobacillus gasser® 0OLL2716 strain |In Experinental
Exanpl e 3. DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0018] 15 An agent for
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an agent for[@ lating growth and inproving viability of a lactic add
bacterium a osition for stinmulating growh and:i np row\r;ﬁ V., ablllty of

a lactic acid bactAs tharagent for stiroutating gr@mkbtanmpaﬂmﬁgo\@%

I mproving 35 ¥iabh Lt Y@l pactedfin Coft geAud Adcesiatilusl 88dHing to the

‘present invention, the above x-caseinoglycomacropeptide-containing

15 material or its processed material can be use as it Is, or it Is diluted

with a solvent to obtain a soluble fraction or an insoluble fraction,

which can be used as itis. As the solvent, water, and solvents usually

used, such as alcohols, carbohydrates, organic acids, organic bases,

inorganic aclds, inorganic bases, supercritical fluids, or the like can be

20  used singly or in combination, Further, the agent for stimulating

growth and/or improving Viability of & lactic acid bacterium of genus

Lactobacillus according to the present invention can be obtained by

combining a food component such as water, proteins, sugars, lipids,

vitamins, minerals, organic acids, organic bases, frult juices, flavors,

25 and the like with the x-caseinoglycomacropeptide itself or a processed
material thereof.

[0023]

The agent for stimulating growth and/or improving viabllity of a

factic acid bacterium according to the present invention can be added

30 to the composition containing & lactic acid bacterium so that the agent

Is contained preferably at 0.05 to 0.6% by weight, more preferably at

0.1 to 0.4% by weight, further more preferably at 0.2 to 0.3% by

weight in terms of the concentration of k-caselnoglycomacropeptide.

In this case, the above composition containing a lactic acid bacterium

35 can contaln a lactic acid bacterium of genus- Lactobacillus preferably at

10° CFU/g or more, more preferably in the range of 10° to 10° CFU/g,



7 The expression " “stinulating growh" of a lactic acid bacterium
means to stinulate growh of the lactic acid bacteriumby acting on a

| actic acid bacteriumso that the bacterial cell count can be increased
when the lactic acid bacteriumis in an environnent suitable for growth 5
or mai ntenance of the lactic acid bact®rium In the present invention,
preferably, it nmeans that the growmh of a lactic acid bacteriumis
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aci d bact er i agantifon stiailating geowth and/et dapreving viabilimo A AEAR sui t abl e
for growmd o - ITR agtd [ tebd i pr esent
i nventi ort, p!ﬁ%’#g'?% 2* %\%@ urgree’?aér%gom{ds_t ﬁéédo(rﬁtaﬁge% El?é r@g? uallnbsnﬁﬁfe cells of
a lactic acicarbexerdthe fungiomef stirulatinggrewtp &Nd/ob nBving MidREIY he | actic
acid bacteri ' ] ' Nt
20k- Casei nogm%wgggﬁﬁﬁéﬁf‘maﬂé@&%?}@?@@f Fge Frgé\%uci)gdl c-casein,
one of milk foodt eompositions <octaining adactie eiddbacisrual FeREsentedyB¥pept i de of
k- casein, Xx- ' I r ! ' fwBieBggn mcelle
and post 11 oriEATENERCHAGEE" AR Geferally GEIRAF pH Unpirinent AR oS
i c- Casei Hdgl gitemaunssbtapta der igroywth and/oy suvivebf dachic @ckd bactedian of a
k- casei nogly c ' o} Y i .
x- casei nogl y%@@gc%&g%g:fogo%_@ymtﬁg %@@?‘? zénd({gir-l it%prg?@sgﬁygg llibtg
separ at i onI bgcamdingde th_etpmw]t [n\_gser)t&a{hm g;c:tntﬁ the funéc;c;n of tm;!st:; |
X- casei nogly r i ATy treating
m |k protei nﬁm @mg&?@ﬁbﬁgﬁ@% %.hqéurtlra}g;?forme@pﬁrpl el go t he
x- casei nogl yloswreph opayirerraeshnitaiifi Heefhht for | simetating. qyp‘é’géréﬂd/ﬂ; acting
pepsi N 0§z X- | i ddi n | i tfabds aamthrfeod- casei n
fracti on:,[S anm'i%gﬁh %%Elm_ogugeﬁgnfa?ﬂ%ﬁ%ﬁﬁ,ned to des%lé %nd t hen
| yophi | i zi ngcomgogitions ¢ GamtaiNIAg 1 8ndactic, AGd g hacteg UM rapresented DYy anpl e,
t he x-casei \rmé}hy Cﬁ.ﬁmepét&de- Bt dgehf ofosSstimiutatire] growtiveandgmpar ed by
tilizi ' «{rﬁé@‘ ' aﬂm h |
SCE dl égggi n frg%rwirﬁgv@gg{ﬁ)q{?acfﬁ;ﬁc aecri]d rb%rétréerfurr? racggxpd?ﬁgn t6 rthé3 %tresensc acted on
Invention can exert its function more effectively in a low pH
20 environment, differentiated from the prior art, considering the pH and
the like of foods and food compositions containing a lactic acid
bacterium. In this case, the low pH environment Is preferably the one
having pH of 2.5 to 6.5, more preferably pH of 3.0 to 5.5, further
more preferably pH of 3.5 to 5,0, most preferably pH of 3.8 to 4.8,
25 [0025]
The agent for stimulating growth and/or improving viability of a
lactic acid bacterium of genus Lactobacillus according to the present
invention is preferably applied to lactic acid bacteria of genus
Lactobacillus, in particular, the Lactobacillus gasseri species whose
30 excellent efficacy is being clarified. The Lactobacillus gasseri species
s, for example, Lactobacillus gasseri OLL2716 strain (FERM BP-6999)
and Lactobacillus gasseri OLL2959 strain (NITE BP-224).
As described hereinbelow, in the present invention, the effect of
the agent for stimulating growth and/or improving viability of a lactic
35 acid bacterlum according to the present invention to-these strains was

experimentally confirmed.



treatment to formrennet casein curd. Specifically, the

Kcasei nagl ycomacr opePti de-containing material can be prepared fromthe whey
t hat contains cal ci um phosphate by adjusting pH and tenperature (for
exanple, adjusting pHat 8 to 9 and tenperature at 5 50 to 60C) to

preci pitate and renove cal ci um phosphdi® and adj usting the supernatant thus
obtained to return to the neutral region, concentrating the resultant

subst ance mﬁ@@ﬁgﬂreverse osnosi s nenbrane for desalting, and then spray
drying, as r I'T"ed. Alternatively, comercial ic-caseinoglycomacropeptide

can be 10utili zed THef infarmation aboytodeymsition of these ladicagia bagterladsi nul ati ng
grow h and/ of1i | l,.ability of a lactic acid bacterium of genus

Lact obaci | | uésggg%dn]gelg‘g' the present invention, the above

x- casei nogl yconac riastghaciiescogessen n@LLB746t estraln ois i deppsitetbs$ed materi al

Fractson o - Infetndtfnel Patint, Ordeplisr Diesisiand e Bekoils SpRefng thesp, Ib1 ©
sol vent, wat deposition and shows betaval | y used, such as al cohols, carbohydrates,
supercr i 1 cal (B L f YpRsitonf THRANBUARRPAt ACORMENISMDERISAY . 0t i on.
Furt her, t heNatjenal Instituteiofwidvanced induatrial-baierse angbiethnelod ability of a
venti on cantale CTIAC.q3pHTeERy ORAE! Dt St Hidadr? | BcHeReS e,
pr ot ei ns10suFsulba-si Hmarakli—ﬂeﬁeﬁmr_eﬁgmﬂ’@,S-SE nic acids, organic bases,
ool 1) or o pibesdEmpsin A0S, FERMBEE99 0 e Cagent (ot fmul a1
growt h and/ or (4)rpridesigngticrafsiridentifisatian) é@fﬂﬁadﬂﬂﬂgégﬁﬁﬂegml&cor ding to
the present ipsenthon Gedlidifaltiieedit: May 24, 1999
{6) Date of transfer to deposit based on the Budapest Treaty:
15 January 14, 2000 _
" Lactobacillus gasserl OLL2716 described above was isolated
from human feces. It is a gram-positive baclllus, does not produce
gas from glucose, and is catalase-negative. It assimilates glucose,
mannose, fructose, galactose, sucrose, cellobiose, lactose, trehalose,
20 starch, and dextrin to produce acids.
[0027]
On the other hand, Lactobacillus gasseri OLL2959 strain Is
deposited to Patent Microorganisms Center of National Institute of
Technology and Evaluation (NITE) in Japan. The details specifying the
25 deposition are shown below.
(1) Name of depository: Patent Microorganisms Center of NITE
(2) Contact Address: 2-5-8 Kazusa Kamatari, Klsarazu-shi, Chiba
Prefecture, Japan, 292-0818
(3) Accession No,: NITE BP-224
30 (4) Designation for Identification: Lactobacillus gasseri OLL2959
(5) Date of original deposit: March 31, 2006
(6) Date of transfer to deposit based on the Budapest Treaty:
November 21, 2007
Lactobacillus gasseri OLL2959 described above was isolated
-85  from human feces. It Is a gram-positive bacillus and-does not

produce gas from glucose. It assimilates glucose, mannose, fructose,



30 to the conposition containing a lactic acid bacteriumso that the agent
I's contained preferably at 0.05 to 0.6% by weight, nore preferably at 0.1
to 0.4% by weight, further nore preferably at 0.2 to 0.3%by weight in
terms of the concentration of x-casel noglycomacropeptlde In this case, the
above conposition containing a lactic 14ci d bacterium 35 can contain a

| actic acid bacterium of genus Lact obacillus preferably at 105 CFU/ g or

nore, nore 106 to 109 CFU g, 9 further nore
preferably Péﬁ%%égé)’a%ce of %87&!188.?8% CFU g, [0024] According to the
I nvesti gati c{@OEﬁ]t he present inventors, the agent for stinulating growh

and/ or inproving Ihg*?hét‘hb}ﬂ @ﬁsaﬁmiﬁ grwitH and7a€ IRBrOVIRg (BTt of

Lact obaci | |l us acc rese i nve t| on I%H"ge ert the function of

sti rru: ating agtmm@dwbachenunwﬁgsngs &aatpbacd thePeesedt bact eri um
H
in alow dgg%f@q]@{‘ggfﬁerfom% 89 gdaﬁpg Ehéoégéﬁm&s'stlhﬂnét Yrowth ng a

| actic a represent e ave ﬁenerally a

| ow pH envi randfent impraveng | Wabiityf O%na UI@UFt 86kde hﬂs*er&.im SRO¥Sr survival
of lactic a a. Since é&}&a t for st atin ro nd/ or

| mprovi ng wmﬁé gCCOI’dI ng tot gesent ;Snl/g}‘riléfl oln gag eﬁmh\t’@t he
function of ms&inaglyaynger&wﬁntldﬂmoatamwar ovNatRr@l abP$i t 8Nof 3&W&ctic acid
bacter | um evEfrlfiodt k¥ BHRBNGPES A b ladic 60l l!iacfé?’fu;ﬁhlfgeoasl ng growth

and/or 15 i V1 abi a lactic _a terium and food
conposi ti(nsLaciobadifisag &Itm@,tgh she dimings of ﬁﬁ?&gﬁﬂem@ﬂt r ment ed
Tact] ¢ aci d DESETRmeftarth, Bihfig R ﬂ?%é‘“eaa“ %fé%mmm“’“ A
function northelactic acideagtenium chﬂﬂﬂbﬁ LaCfOba H}Usr e ager(l)tr}s pr&eraﬁr 'ts
added before fermentation of a composition containing a lactic acid
bacterium since it allows controlling the efficacy and effect of the
15 whole product hamogenously, and more preferably before sterilization
of a composition containing @ lactic acid bacterium since it allows
hygienic control of the x-caseinoglycomacropeptide-containing
material.
[0029]
20 According to the present invention, the agent for stimulating
growth and/or improving viability according to the present invention
may be used in foods and food compositions. In other words, the
agent for stimulating growth and/or improving viability according to
the present invention can be used in foods and food compositions
25 containing the above lactic acid bacterium. Examples of the foods
and food compositions include various foods and drinks (soft drinks,
fermented milk, yoghurt, etc.).
[0030] |
The foods and food compositions contalning the agent for
30 stimulating growth and/or improving viabliity according to the present
invention and the above lactic acid bacterium can be used as they are
and also used In accordance with the ordinary methods for general
food compositions, such as by mixing with other foods or food
ingredients, The appearance may be any form including generaliy
35 - used states and forms of food and drink, for example, solid-form.
(powder, granules, and the like), paste, liquid, and suspension,



20 environnment, differentiated fromthe prior art, considering the pH and

the like of foods and food conpositions containing a |lactic acid bacterium
In this case, the low pH environnment is preferably the one having pH of 2.5
to 6,5, nore preferably pHof 3.0 to 5.5, further nore preferably pH of 3.5

to 5,0, nost preferably pH of 3.8 to 4428. 25 [0025] The agent for

stinmulating gromh and/or inproving viability of a lactic acid bacterium of
- genus Lacto j 1hus according to the present invention is preferably

applied to | I"¢ add bacteria of genus Lactobacillus, in particular, the

Lact obaci | | us gas€ther spgredientasn@se Bot cparsicularly dmitegacond s Wakerhg

larified. T, act i i 1 i P | t obaci | |
hoter | CoLLPLeS, HdGte, WNASREBIInSP HiindRals orbdtic *4adB, ergame! 075C |1 US
strain (N TEbaes2fa)it juices, flaxorsiepdringekkencar beousashas ilndiedients dient
i nventio 0159‘% ggéﬁ?gogis L8 d@gg{:ofr@bsﬁibhayl Thist kredidhtatdnope i nprovi ng

viabilit acl o errum accor di na to the pres%nt_ I nvention
to-these strudets agad combination 0ff 2 snmorgeingredigntHoang synthetigne

i nformation b ted ' ' bda | descri bed
bel ow Bl SAURF 03 hd KR Gorposhiond Cofiil Shiess Irf g 0°2
| nt er nat i onadmdantncarcalgatieswseteposi tary, The details specifying the

~deposition are shown bel ow. (1) Nanme of depository: International Patent ‘\
Organi sm Depositary, National Institute .of Advanced Industrial Science and
Technol oty (2) Contact addr eEBXAMPLES Dal -6, 1-1 Hi gashi 1-Chone, 10

Teukuba- shl ,[d Aaki - Prefecture, Japan, 305-8566 (3) Deposition No.:

FERN BP- 6999 ) Designation for identifi gat& or}: lEact ohaci,l | L{:ﬁ gasser |
OLL2716 The present invention will be explained using Examples, but the

present Invention is not limited by the Examples. In the present
specification, the expression of % refers to % by weight, unless
15 otherwise stated.
[0033]
The influence of x-caseinoglycomacropeptide (CGMP) on the
viability of Lactobacillus gasseri OLL2716 strain (FERM BP-6999), a
probiotic strain in yoghurts, and Lactobacillus gasseri OLL2959 strain
20 (NITE BP-244), a probiotic strain of the same species, was investigated
in yoghurt. CGMP-10 of Arla Foods Ingredients Japan K.K. was used
as CGMP.
[0034]
Experimental Exampie 1
25 To a yoghurt mix containing CGMP at 0.2%, a starter (mixed
culture of Lactobacillus bulgaricus and Streptococcus thermophilus) at
" 2% and a concentrated culture of Lactobacillus gasseri OLL2716 strain
(4x10" CFU/g) at 0.025% were added simultaneously to perform
fermentation to prepare a yoghurt, At the same time, a yoghurt was
30 prepared in the same manner except that no CGMP was added and
used as a control.
[0035]
These yoghurts were stored at 5°C for 16 days, the best-before
period. No difference was observed in the flavor, physical properties,
35 lactic acid-acidity, or pH in the presence/absence of added CGMP ..,
during the storage period. The number of cells of Lactobacillus



(5) Date of original deposit: My 24, 1999 (6) Date of transfer to
deposit based on the Budapest Treaty; 15 January 14, 2000 Lactobacillus
gasser/ 0LL2716 descri bed above was isolated fromhuman feces. It is a
gram positive bacillus, does not produge gas fromglucose, and is

cat ai ase-negative. It aSS|n1Iates gl uc mannose, fructose,

gal act ose, sucrose, celloblose, | actose, trehalose 20 starch, and dextrin

t? produced éﬁ.'fetri bQQZd : 716 @&agﬁ‘&vaﬁ keunteangt th@&tméaoflétam Smgle0132?5?
strain is deposi o Paten C[.0 er [ nstitute
of TechimmegiaEy afan GeepaRioR) B0 Hh ana dave IR, I TeSBec f i ng
}V‘he 25 deposphietaRapéet] @@ﬁ‘%ﬁé's@WivaKﬁemrXigbfe chimwm@ﬁersfm’a a}< .

croor an|sns amat ari ,
Ki sar azg shi for ﬁt&ﬁ stRreged, a}ﬂ)ébg’gcel %m@%é:ﬁ @5@?5@@?%35@ NI TE
BP-224 304 4) ﬁggmgm@hyp@uﬁgg | dentification; Lactobacillus gasseri OLL2959
(5) Date of fddf% nal deposit: March 31, 2006



(6) Date of transfer to deposit based on the Budapest Treaty: Novenber 21,
2007 Lactobacillus gasser! 0LL2959 descri bed above was isolated 35 from
human feces. It Is a grampositive bacillus and does not produce gas from
glucose. It assimlates glucose, nann@ﬁe, fructose, 11 gal actose, sucrose,
and cel | obi ose. [0028] The met hod for stimnulating growh and/or
inproving viability of a lactic acid bacterium of genus Lactobacill us
according to the present 5 invention is performed by adding the agent for
stinmulating growmh and/or inproving viability of a lactic acid bacterium of

genus Lact obacijftug—Tcomntai nfng the above
k- casei nogl yconacr ppept|i de-cont ailning material as an active ingredient to a
conposition containi8gla |lactic acid bacterium of genus 10 Lactobacill us.
Al t hough the tilm npg gh*the hddi tijon may be any of before fernentation
during fernentatLpn,g&%d after fermentation of the lactic acid bacterium of
genus Lactobacilﬁhs,gt evdagent®@i g preferably added before fernentation of a
conposi tion cont & hi 8g aﬁia:ti@ acid bacteriumsince it allows controlling
the efficacy and¥eifect & 1he 18 whol e product honogenously, and nore
preferably before@ steriflization gf a conposition containing a lactic acid
bact eri um si ncel 1 |2l I.aws hygi enijc control of the
k- casei nogl yco epgide-:ontaining material. (00291 20According to the
present inventilon, |&®eGlagent for jstimulating growth and/or i mproving
viability accordi ngaRaslt hg present Invention may be used In foods and food
conpositions. I||n otwmerr d$, fhe agent for stinulating growth and/or
inmproving viabilitiacfordi hgito {the present invention can be used in foods
and food conposftipns : '
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25 containing the above lactic acid bacterium Exanples of the foods and
food conpositions include various foods and drinks (soft drinks, fernented
m |k, yoghurt, etc.). [0030] The foods and food comnpositions containing the
agent for 30 stinmulating growth and/or, inproving viability according to the
present invention and the above | acti d8aci d bacterium can be used as t hey
are and al so used In accordance with the ordinary nethods for general food
conposi tionsyg h as by mxing with other foods or food ingredients. The

appear ance nay any formincluding generally 35 ijsed states and forns of

food and drgﬁxwmm.élﬁmﬂﬁm id form (powder, granules, and the Iike),

paste, liquid, a”@'os&ﬁlbﬁgﬁhohix cbAtAIRPILEGMP at 0Q%GTa Enpterdimiiked are not
a

ti | | limted ter, ot , , d t ,
D S LY bt ook adobasils pudobHaus and Sirep Besdcus ReRORHIRS T he 11 ke
can be usgd 86, hAQ'LebfRhErated BukiR SOOI §asbeHON 2BIstFiAI ONs.

These ingreQ|entslcan be used as. a conbipatjon of 2 or re ingredients, _
and synt het i ©2%t&duEFY/ &tog-md!@’e@lcﬁé}% SE'}B BagQuUshh cBﬁ&g‘Trﬂl ng these
| nvent Lon i [ TSTEdo LS %gﬁﬁﬁf??aﬁg"%&@*-xf”@ e, 2 YogE e o | <
not |imited BYeRAned R ANG SHNE|HANRG E%n%agd&&MW@nﬁé@Fgaa pressi on
of %refers (gedaby it unless 15 otherw se stated. [0033]
10 - [0038]
These yoghurts were stored at 5°C for 16 days, the best-before
period. No difference was observed in the flavor, physical properties,
lactic acid acidity, or pH in the presence/absence of added CGMP
during the storage period. The number of cells of Lactabacillus
15 gasseri OLL2959 strain was counted at the time of starting storage
(immediately after preparation) and 8 and 16 days later. These cell
counts and survival rates (a viable cell count after storage for the days
of storage / a viable cell count at the start of storage (%)) are shown
_ In Table 2. The survival rates (g viable cell count after storage for the
20 days of storage / & viable cell count at the start of storage (%)) of
Lactobacillus gasser! Ol12959 strain are shown in Figure 2,

[0039]

- aryz



The influence of k-caseinogl ycomacropeptide (CGW) on the viability of

Lact obaci | l us gassed OLL2716 strain (FERM BP-6999), a probiotic strain in
yoghurts, and Lactobadl | us gassed 0LL2959 strain 20 (N TE BP-244), a
probiotic strain of the same species,uias i nvestigated in yoghurt. CGW-10
of Aria Foods Ingredients Japan K K s used as CGw. [0034] Experinental
Exanple 1. 25To a yoghurt m x containing CGW at 0.2% a starter (m xed
culture of Lactobacillus bulgaricus and Streptococcus thernophilus) at 2%
and a concentrated culture of Lactobacillus gassed OLL2716 strain (4x1011

CFU/ g) at 0.025% were added] si nul{t aneously to performfernmentation to
prepare a yoghurt. A% tlhe sane tijne, a yoghurt was 30 prepared in the sane
manner except tjhat{ ne has added and used as a control. [0035] These
yoghurts were sitorgd®: or 16 days, the best-before period. No
di fference was 03§3r§ in the fllavor, physical properties, 35 lactic acid
-acidity, or p =N t ke [pr8sen®®/ absence of added CGWP during the storage
peri od. The nunper ﬁs of';.Lact obacillus 13 gasser’ O0LL2716 strain was
counted at the tart++nrg—gtorage (i mediately after preparation) and
8 and 16 days Iagp'. bacterfial cell counts and survival rates (a
vi abl e cell coumbfgt st ofage flor the days of storage / a viable cell
count at the Staf{«QL\ t orage (%))
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5 are shown in Figure 1. [0036] 15 [0037] Experinental Exanple 2

To a yoghurt mx containing CGW at 0.2% a starter (m xed culture of

Lact obadl | us bul gari cus and Streptococcus thernophilus) at 5 2% and a
concentrated culture of Lactobacill us , asser! 0LL2959 strain (2x1011 CFU g)
at 0.04% were added sinultaneously to %erformferrrent ation to prepare a
yoghurt. At the sane tine, a yoghurt was prepared in the sane nanner except
t hat no 0046] added and used as a control. 10 [0038], These

D e uas onben, pulty the SufhydfFhtes b EndBBbaIEs BoSefOLESTIA? | |
acidity, or getin raftdrestprazeeot efeyoghartsofor ali ddy Gaame aari%gwithenast or age
Pounted at (Gahp, e °§4{nami¢?h§@§%3@§i rernii R, 2009 2 b SRR of ot Pon) "an
8 and 16 glaystotaiectimniddiatehc after preparation)d sﬁmhev,auhermwat rates abl e cel |
Start of ot ﬁé@%ﬁ@%ﬁ”aﬁs&ﬁ GRS sial 45 Stpfade BF uffe FPOPURBIRL .\ cnre
cell count af@ Qraystweweom%% haitBOnol GEMBf and 1a9% with GGMP evitlel | count -
o’ Starreghed! o3t dr the AP ' difagtGfirhedlbtely 9gfat i n are
preparatlon) These survival rates of the lactic acid bacteria are very
10 important for securing the quality of the product and the present
invention was shown to substantially improve these elements. Here,
the effect of improving a survival rate of a lactic acld bacterium was
confirmed.
[0041] _
15 Lactobacillus gasseri QLL2716 strain (FERM BP-6999), a
probiotic strain for yoghurts, was used to investigate the Influence of
x-caselnoglycomacropeptide (CGMP) on stimulation of its growth.
[0042]
Experimentai Example 3
20 To an MRS medium (Difco Lactobacilli MRS Broth (Becton,
| Dickinson and Company)) containing CGMP at 0.2%, a concentrated
culture of Lactobacillus gasseri OLL2716 strain (4x10™ CFU/g) diluted
10 times was inoculated at 1% and cultured at 40°C. On the other
hand, a medium containing, in place of CGMP, an equal amount of
25 fat-free milk was prepared, subjected to a simfiar test, and used as a
controi,
The number of bacterlal cells was counted over time,
respectively. The results are shown in Table 3 and Figure 3,



17 [0040] As a result, the survival rates of Lactobacillus gasseri
OLL2716 strain after storage of the yoghurts for 16 day were 22. 1% wth no
CGW and 42.8% with CGWP with respect to 100% at the start of 5 storage
(itmedi ately after preparation). Furthgr, the survival rates of -

Lact obaci | | us gassed OLL2959 strain after storage of the yoghurts for 16
days were 20.6%owith no CGW and 41.9% with CGW with respect to 100% at
the start of storage (immediately after preparation). These survival rates
of the lactic acid-bacteria-are very 10 inportant for securing the quality
of the product and the preséent inveption was shown to substantially inprove
these el enents. Hgre, t1egeffe of |inproving a-survival rate of a lactic
acid bacteriumway conf{r#ed, [#041] 15Lactobacillus gassed 0112716 strain
(FERM BP-6999), a lprobi )t‘l'-'c strgi n for yoghurts, was used to investigate
the Influence of K-case nla.gl ycaemacr ppeptide (CGW) on stinulation of its
grow h. [0042] Expercmeuail Exanpl e/ 3 20To an MRS nedium (Difco

Lact obaci |l li MRS Brotfr{Bectyon, Dicki nson and Conpany)) containing CGW at
0. 2k, a concentratjed cu ty,re ofwLactobaci | | us gassed OLL2716 strain (4x1011
CFU/ g) diluted 10i{tines moﬁula ed at 1% and cultured at 40C. On the

ot her hand, a nedijum cont@ ni ngu_, in|place of CGW, an equal anount of

1.5
1.60

<
5

7.0
7.40E+08
1.06E+09

1.53E+4+08
4.25E+08

5.5

4.0
2.40E+07
5.15E+07

1.16E4-07
1.19E+07

2.0

1.13E+07
1.18E+07

0.0

[0043]
[Table 3]
Time
elapsed
(hour)
Control
(cfu/g)
Addition of
0.2%
CGMP
{cfu/g)




25 fat-free mlk was prepared, subjected to a simlar test, and used as a
control . The nunber of bacterial cells was counted over tine,
respectively. The results are shown in Table 3 and Figure 3. 19 [0044]
As a result, the tine required for theI cell count of the lactic acid
bacteriumto reach 108 cfu/g was shortgned by about 1 hour when CGW was
added as conpared with the tinme when 5 no CGW was added. Here, the effect
of stinmulati 4 grovvth of a lactic acid bacterlumvvas confirmed.
| NDUSTRI AL APPLI LITY 04, 0The_use qf
k- casei nogl yconac épfgﬂggcsﬁ% aqum% ﬂﬁl"@ﬁ Eﬂr g&%cﬁe(!ll 8UPE 9F N esent
I nvgnlt I ?n c;ﬁi@cﬁl’cfymdebmeﬁm?ttofr@acht%gﬁtlﬁu 5 gwagr shvriiened /by t‘:lbm:ltowt ntgh
viability of_lactic, aci eria,qr e Like ec e
flavor and p%ﬂquawhﬁnoggﬁlfpcé‘@%ﬁda d RRiCOBSE W&H ﬂ?ﬁjil\ﬂﬂéﬁ”ﬁ%’gs hi gh 15
sust ai nalg | i hy CEMPhwas fddeleid. arderss theceffeentf stimulating the growth

of a lactic acid bacterium was confirmed.

INDUSTRIAL APPLICABILITY

[0045] .

10 The use of the x-caseinoglycomacropeptide-containing
material according to the present invention can provide an
agent for stimulating growth and/or improving viability of lactic
acid bacterla or the like, which does not affect the flavor and
physical properties of a food composition and which has high

15 sustainabllity of the effect and is excellent.



20 CLAIM5 1. An agent for stinulating growh and/or inproving viability of
a lactic acid bacterium of genus Lactobacillus conprising

K- casei nogl ycomacr opepti de as an active ingredient. 2. The agent for
stimulating growth and/ or | nproving vi %bi lity of a lactic acid bacterium of
genus Lactobacillus according to clai A 1, wherein the lactic acid bacterium
of genus Lactobacillus is the Lactobacillus gasser/ species. 3. The agent
for- stimulating growth and/or inproglpdMs ability of a lactic acid

bact eri um of genus Lactobacillus according to claim1 or 2, wherein the

| actic acid bacterium of genus Lactobacillus is at |east one selected from

L?ct obaci I4I u%\. gas%@({ji a@bhgzqurftq[tphuiammL%qu/b,cidﬂdﬂrg&mwﬁv_i LI29t59 f
strain, . A od for sti at.i,ng _gro and/ or i mpr,ovi.ng_vi.abili of a
actic acid WABIEM 0 of JRR aud: BN DY JeBURPASHPEREER  ai nl ng a
lactic acid bg@iprldingwetassinoglycehatepdptide asizr activé vegreadent.f or

stinmulating gromh and/or Inproving viability of a lactic acid bacterium of
genus Lactobacillus according to any one of clains 1 to 3 is added to the

gﬁrrpositth i on gont givﬁeﬂgagepacférz mhﬂilbﬁﬂbefwrthf wﬁﬂﬁ@r Limmﬂ{}dng' lus. 5.
e met hod accordi ng o claim conprising addin e ,agen r
stimulating Y ty a?léi/%r laghc a@gat r?%teriﬁ%?o n§ iuébil'lq%@b%‘f"ﬂﬂsl actic
?Cig bactte'ritaetér@fm Gocelamasi b itnm@rennttfé i etic acic}aba%:mmmd%b entasi um pri or
o fernentatjon € COoNposi n ntaining a lactic aci acterium :
A food corrpoL?‘Eq"gWCl:@prﬁ ﬁ%gaﬁ‘k’%f& Sgaﬁséﬁi%%ﬁ-ng growt h and/ or

i mproving viability of a lactic acid bacterium of genus Lactobacillus

Genus Lact obder 1 e 72680E o fSr cstitulafBg ettt oftforiclatiahErl ot Fng
growt h and/ oyjigbintyovohdaViladtid | dyidof bactesksmn c oficiggnusctisdtobaoliugenus
Lact obact | UScLrding W& $"of 4" RhBHER fhd AGLLE 454 DaRshEHM g o oenus
genus Lactobacillus is at least one selected from Lactobacillus
gasseri OLL2716 straln and Lactobacillus gasserl OLL2959
strain.

4, A method for stimulating growth and/or improving
viability of a lactic acid bacterium of genus Lactobaciflus in a
composition containing a lactic acld bacterium of genus
Lactobacillus, whergin the agent for stimulating growth and/or
improving viability of a lactic acid bacterium of genus
Lactobacillus according to any one of clalms 1 to 3 Is added to
the composition containing a lactic acid bacterium of genus
Lactobacillus.

5. The method according to claim 4, comprising adding the
agent for stimulating growth and/or the agent for improving
viability of a lactic acid bacterium to the composition containing
a lactic acid bacterium prior to fermentation of the composition
containing a lactlc acid bacterium.

6. A food composition comprising an agent for stimulating
... growth and/or improving viabllity of a lactic acid bacterium of
genus Lactobacillus according to any one of claims 1 to 3 and a



21

Jactic acid bacterium of genus Lactobacillus.

7. Use of k-caseinoglycomacropeptide for stimulating growth
and/or improving viability of a lactic acid bacterium of genus
Lactobacilius in a composition contalning a lactic acid bacterium
of genus Lactobacillus.



