-1- SPECI FI CATI ON FERMENTED TEA BEVERAGE AND TEA BEVERAGE 5 THCHNI CAL

FI ELD The present invention relates to tea-based fernentation beverages
and tea beverages. BACKGROUND ART 10 The-followi ng are heretofore known.

(1) Traditional fernentation of tea | eaves, and fernented teas including
goi shi tea, pu-erh tea, mang tea, etc. (2) A fernented green tea obtained
by the follow ng process: bacteria EEgﬁﬁi 'Nes pl ant arum of the genus 15
Lactobacillus (lactic acid bacteria?, I can proliferate in tea |eaves,
are separated fromtea | eaves, and cultured in a liquid nmedium and the

tea | eaves are innersﬁggépﬁgﬁ%%gﬁ%gPﬁvéﬁAgmﬁgwbgggg%%gp?gggﬁlated with the

cul tured bacteria and a predeterm Pat ent

Docunent 1). 20 (3) A process that can produce a | arge anount of fernented
beverage fromtea or coffee, using a yeast and bacteria under easy
product? on conditions and in a relgﬁ?§%¥9m%ﬁ%$@9 production tine (Patent

Document 2). (4) WOH%'pﬁeEHHB'iNvér&i&ﬁﬁrE&éEés%'@éL?; sHBCPERGHTatden
- enpl oyed when a pat hogen adheres to a nucous mnenbrane npat en cument
1). (5) Sebe¥esayes gmq $elaghpveragercus has a defensive activity against
pat hogens such as bacteria, viruses, etc. (Nonpatent Docunent 2 and 3),
-and neutralizes toxins produced by 30 m croorgani sns (Nonpatent Docunent
4). [Patent Docunent 1] Japanese BROKGROOBIZGARD [ Pat ent Docunent 2]

Japan Unexam ned  Pat Publ i cation . - 1997-220054 [ Nonpatent Documnent
1] Brglﬁcgtzaeg, P. Qd e.%?’gb‘?wﬂl%rao"o? 316.1-”"}"'%8%01? - 146: 13, 1989 - 2-

[ Nonpat ent Docunent @]) €zhoftidhall fe@inedlbatidACsf NRal1c8IEs199
fermented teas including goishi tea, pu-erh tea, miang tea, etc.

(2} A fermented green tea obtained by the following
process: bacteria of the species plantarum of the genus

15  Lactobacillus (lactic acid bacteria), which can proliferate in
tea leaves, are separated from tea leaves, and cultured in a
liquid medium; and the tea leaves are immersed in hot water,
allowed to cool, inoculated with the cultured bacteria and
fermented for a predetermined period (Patent Document 1).

20 (3) A process that can produce a large amount of
fermented beverage from tea or coffee, using a yeast and bacteria
under eaéy production conditions and in a relatively short
production time (Patent Document 2).

(4) Mucosal immunity is the first phylactic mechanism

25 employed when a pathogen adheres to a mucous membrane (Nonpatent
Document 1).

(5) Secretory IgA (S-IgA} in mucus has a defensive
activity against pathogens such as bacteria, viruses, etc.
(Nonpatent Document 2 and 3), and neutralizes toxins produced by

30 microorganisms (Nonpatent Document 4).

[Patent Document .1} Japanese Patent 2876006
[Patent Document 2] Japanese Unexamined Patent Publication No.
1997-220054 |
[Nonpatent Document 1] Brandtzaeg, P. Curr. Top. Microbiol.
35 Immunol. 146: 13, 1989



[ Nonpatent Docunent 3] Renegar, K et al., J. Immunol. 146: 1972, 1991

[ Nonpat ent ‘Docunent 4] Brandtzaeg, P.; APMS 103: 1, 1995; Kilian, M et
al., Mcrobiol. Rev. 52: 296, 1988 DI SCLQSURE OF THE | NVENTI ON PROBLEMS TO
BE SOLVED BY THE | NVENTI ON An obj ect of the present invention is to provide
atea fernented with bacteria of the species plantarum of the genus

Lactobacilgg? | acti aC|d ba %ﬁg and_a tea containing the _bacteria,
the teas h 9éf §ﬂmﬁPB Danffanfi ngt 2t i viiRFCinfat Lhed/ nbt93
been- her et pidrigy ﬂemwmocwﬁém_s Me?@g\AENGKTFEt PROBLEM Ehﬁu%isemel r&\@;@t ors

had previ ousl f| |l ed a patent ~ appli cation on an ‘invention relati ng t
Lact obaci |} ONRI C b0239 (FERN BP-10064) and Lactobacill us CNRIC b0240

(FERN BP-1 nthioeRofigfle S BldndiGRl el MHpRPal, (MU Logall ALl ng

activity an ylactlc mechani sm i nprévi ng activi yand ar
* probioti cdﬁda&,ﬁar@ése FMateobidpplHesat i5@n RO6, 20988 297570,

PCT/JP2004/ 012136), The present inventors conducted further extensive
research and found that the previously found lactic acid bacteria, when

added to tea extracts, do nopyjecivessel WrafrhectniRerront ri nsic-taste or
flavor of the tea, whi | e retaining their excellent |IgA production

enhancing activity and RIBSHS TRnBRi PYLVER | BITHE AYVERTIGNty. The present
inventors further fﬂﬂngbie"l'?é of ‘%Exgeglt_ég RE fr%élr{té[ Br% é &?f EUVR

these lactic acid bacteria can aS| y carrie a ex racts and
that the ﬁ%ﬁ&l@b&@dd%éh nieadttzien olfetheagpeciém $lzimzaumadof etlad nydrhes

intrinsic fIa of tea th dvers effects, and, c exhi bi t

excel | ent lfac}t DT o UCEJI oxf% &0&8%3{399”? 'anadﬁar‘?’u&%laFOT‘JFr"f‘rJd‘?'l:'rr‘E‘%/atr}1 :

- sti mul atl rt@m:@mm,t yhdetea@daa‘vrm@ hhgheIqmopicductiocac ehhact @f i et ke y '
‘present ention was acco shed as_a result of further research based
on these i hﬁ§ NeR PRFR ¢ tPﬁPéﬁtFBﬂW%TOV|des the following items 1 to

MEANS FOR SOLVING THE PROBLEM

The present inventors had previously filed a patent
application on an invention relating to Lactobacillus ONRIC b0239
(FERM BP-10064) and Lactobacillus ONRIC b0240 (FERM BP—10065),
which can exhibit excellent mucosal immunity stimuiating activity
and biophylactic mechanism improving activity and are useful as
probiotics (Japanese Paﬁent Application No. 2003~297570,
PCT/JP2004/012136),

| The present inventors conducted further extensive
research and found that the previously found lactic acid
bacteria, when added ﬁo tea extracts, do not adversely affect the
intrinsic taste or flavor of the tea, while retaining their
excellent IgA production enhancing activity and mucosal immunity
stimulating activity. The present inventors further found that
fermentation {culture, proliferation) of these lactic acid
bacteria can be easily carried out in tea extracts, and that the
tea-based fermentation beverages thus obtained retain the
intrinsic taste and flavor of tea without adverse effects, and
can exhibit excellent IgA production enhancing activity and

mucosal immunity stimulating activity derived from these lactic



23. 5 1. Atea-based fernmentati on beverage conprising a tea- based
fermentation liquid with at | east one species of lactic acid bacteria

sel ected fromthe group consisting of Lactobacillus ONRIC b0239 (FERN
BP-10064) and Lactobacillus ONRI C b0240 (FERN 10 BP-10065). 2. The

t ea- based fernentation beverage according to Item 1, further containing a

2 whor o1 n RS PACITE e B BARSPTE L ROl NEd PROGR! 90 PECE | Y8 Mhount

2, wherein tﬁe i'craci
for stinul afi nﬁgrmmmsmdselaﬁftfmbayed %4n Thesteaidxaiess.f ermentation beverage
according to Item1 or 2, wherein the lactic acid bacteria is contained in
an effective anount ' FoPrERRRNCIHENGRNPPEAGEIS D khes forhewing ifgsadl to

fermentati gg_ beverage according to 20 Item 1 or 2, wherein the lactic acid
bacteria content is 104 cfu/m to 108 cfu/nm . 6. The t ea- based
fermentati on beverage according to Item1 or 2, wherein the lactic acid

bacteria content is;10 L age
conprising at | east on@ g%%c?%%é%f Qﬁgg%#éﬂ%éﬁ%§§%?9A‘ %ﬁggl %ﬁ g Fron1the
group consbssﬁdngﬁmeﬂEa¢uoba¢Lq¢1d;wﬂWRI@tbbaagz«EERNpeﬁiéQOﬁﬂﬂaamdc
LactobaC|II C._.h024 ERN. BP- 06 and a .tea ext The tea
bever age ac%ggg$£%F?rl tegﬁggééﬁ%rQﬁ'#%Fh %% ?%ﬂﬁﬁs l§9|8£g§%?Q§AP§l?

cont ai ned ONREO 1efZ35ct(FERMaBPUIN0E4r anslt Lavtebi iy IsC ONRLC ivonan Y(yER®. The
tea bey gﬁ iﬁ&@gdlng to Item7, wherein the lactic acid bacteria is
cont ai 1 d ¥ective amount for enhanci ng | gA production. 35 10. The

tea beverage accordiongThe td£BabedMigtmémdtior fevbassd GaGdihgeteria
content is_104 cfu/m to 108 cfu/m . 11. The tea beverage according to Item
7, mherelnIFﬁ% 1, further containing a tea extract.
3. The tea-based fermentation beverage according to
Item 1 or 2, wherein the lactic acid bacteria is contained in an

15 effective amount for stimulating mucosal immunity.

4. The tea-based fermentation beverage according to
Item 1 or 2, wherein the lactic acid bacteria is contained in an
effective amount for enhancing IgA production.

5. The tea-based fermentation beverage according to

20 Item 1 or 2, wherein the lactic acid bacteria content is 104

cfu/ml to 10° cfu/ml. 7

6. The tea-based fermentation beverage according to
ITtem 1 or 2, wherein the lactic acid bacteria content is 10°
cfu/ml to 107 cfu/ml.

25 7. A tea beverage comprising at least one species of
lactic acid bacteria selected from the group consisting of
Lactobacillus ONRIC b0239 (FERM BP-10064) and Lactobacillus ONRIC
b0240 (FERM BP-10065), and a tea extract.

8. The tea beverage according to Item 7, wherein the

30 lactic acid bacteria is contained in an effective amount for
stimulating mucosal immunity.

9. The tea beverage according to Item 7, wherein the
lactic acid bacteria is contained in an effective amount for
enhancing IgA production.

35 10. The tea beverage according to Item 7, wherein the



| actic acid bacteria content is 105 cfu/m to 107 cfu/m . 12. A process for
produci ng the tea-based fernentation 5 beverage according to Item 1,
conprising the step of culturing, in ajtea-containing nedium at |east one
species of lactic acid bacteria selected fromthe group consisting of
Lactobacillus ONRIC b0239 (FERM BP-10064) and Lactobacillus ONRI C b0240

(FERM BP-10065). 10 13. The process accoudi to, lt 1 further

conpri si nglaﬂjfécsf”ébgo}?a%(ﬁr&?t CREC e 1Isaﬁt%l CC§§4‘% 5 cﬁg‘;icéuc/gﬁfent of the

t ea- based fernent atiph Meveeagpetoradid acktoking ocd Q& eaf U Mihededn The
process according to Item 12 or 13, whereiskn th tea-centaining nediumis a

tea extradeXRgt 2pEy Rafhenia gANEISNHEtS difal CEOortént Corcitdonent s and has

a tea-derived Brix of pk8ck9s0:80.prafhchgr €hd tidie nadblUFdAgerittReRT or med
at 25C to 50C for 12 hours to 32 hours. 157 The process according to Item

12 or 33, heverega apeordisw donfhemi hg gaprdming BNe et epxPf actl ¥ Iy
. A . ‘ | A -
contain an g, ggg'-c?&%ﬁng ”H]‘L%? uflf ﬁ%%%%%ﬁegg%&%% gf;?ég g Brix

of 0.18 t0 and r the culturing 1s orne 0OC to 40C for
15 hours tac2erhaussledifed Arpmotks sgfaip moodictingg tde faedobasetlus

cul L uri ng RTCaPy B0 COTRAT e ORGAT e dridt et bha et aar 57 (24 o aci 0

bacteria sgl-agped)fromthe group consisting of Lactobacillus ONRI C b0239
(FERM BP-10064) and _Lactobacillus ONRI C b0240 ‘%FERM BP- 10065), to obtain a
tea-ba8ed fernent at? o NS BEPESSARFSFSY BQdf g d 4 ed EkEFAct to the

tea- based dgiymatali o ddcHicd abiabnet itheStept{d)acil badber i QéREent
according to'ltem 16, wheréin, in Step ™ (2), the tefl extract is added to

. g
t he tea- basedhetranibagedrfenregtinticn hevmrapghetei Hal afednbased ¥ ecfidAtht i on
beverage has a 35 tea-defd yed Bl loP:18 £8 80 Bnda1bachicas ¢
bacteria -5- content of 10X> c?u%m too' 1(%88c§:u/n1. g - ©
tea-containing medium is a tea extract that may contain an
15 optional component or components and has a tea—derived Brix of
0.10 to 0.50, and wherein the culturing is performed at 25°C to

50°C for 12 hours to 32 hours.

15. The process according to Item 12 or 13, wherein the
tea—containing medium is a tea extract that may contain an
20 optional component or components and has a tea-derived Brix of
0.18 to 0.30, and wherein the culturing is performed at 30°C to
40°C for 15 hours to-20 hours.

16. A process for producing the tea-based fermentation
beverage according to Item 2, comprising the steps of:

25 (1} culturing, in a tea-containing medium, at least one
species of lactic acid bacteria selected from the group
consisting of Lactobacillus ONRIC b0239 (FERM BP-10064) and
Lactobacillus ONRIC b0240 (FERM BP-10065), to obtain a tea-based
fermentation liquid; and

30 (2) adding a tea extract to the tea-based fermentation
ligquid obtained in Step (1).

17. The process according to Item 16, wherein, in Step
(2), the tea extract is added to the tea-based fermentation
liquid so that the final tea-based fermentation beverage has a

35 tea-derived Brix of 0.10 to 0.50 and a lactic acid bacteria



18. A process for producing the tea beverage according to Iltem7,
conprising the step of mxing at |east one species of lactic acid bacteria
sel ected fromthe group consisting of 5_lsactobacillus ONRI C b0239 ( FERN
BP-10064) and Lactobacillus ONRIC b0240 (FERN BP-10065), with a tea
extract. 19. The process according to Item 18, wherein the tea extract is
m xed vm'th act aC| cteriasso.that the final tea beverage has a

t ea- deri ved 1rgleIJ;(toE ’?(ﬁ@ Ilﬁd fo ‘ic 10 acid bacteria content of
104 cfu/m to 108 cfial. rrA p2fedds€oaf pabdhens) thretspastescafe bhaebigimgi d

bacteri a cted, fromthe, gro consi s of Lac obacillus ONRI C b0239
(FERN Bp- 150655 anlt CABPSEN IIE GRAPCOBUBHE - ERNLBPSS CUBBPPeCtBF of

product i on1gkt ac teadasedef i Rlcaitican rhed ef g & rtubhcsiePsalng 1% i muni ty
stinmul ati ng activit 21. Use of at |east one species of Iactlc acid
8

bact eri®a reebacl FusnPREC AP d@ﬁ‘BMsB?hngQﬁ‘l Lagtlobaetehansi INR QBE239
(FERN BP- 109649 femt@m@@@s )] us NBl £00240 (FERN BP-10065), for
ea-

production of a ased fernentation beverage Wi th 1gA 20 production
enhanci ng activity. 122 This pwsfcests heasrdbme tspdtensldf Whaotdio sbedtdracteria

selected f o C il ONR 2

BP- 10064) %%g}%act aC| Fﬁ ‘pﬂc}jﬁﬂ:ﬂh%g%%fﬁkg %%Fﬁﬂl t%%b%S q:k*a% SC%FO(EH&? on of
atea bevetagebewetﬂagmuhasadl ttemﬂdmrtlweaSBsixmﬂ ax. |1ngtacm15/0 tand 33;La&5_ﬁ: of at
| east e species of .lactic e selecged. fromthe group

consi Q%nnga‘% |RRSTSTAe, F?ﬁge%\llﬂ%cq@w%%ug?k %é 84y and Lactobacillus
ONRI C b0240 (FERN BR0100&S)of atonepbodusd i specaksact eBadieneade whétedigA
producti on enhancj 3?% 30 activity. In the tea-based fernentati on beverage

and tea beVetAGE dFOThENG e M SORGeAtIBH, OF He At abpel btus CAPERt PBARY tea

is carefukbyrprEsanyed) Amd PRIdddHEAN 11t haytiRA B8 (FEHIBIEALD 089); 35
beverage of the present invention, despite being fermented, has - “little

or no fer mEPE RIGHCEAER| obra thraased fagreltgtion beverage with mucosal

15 immunity stimulating activity.

21. Use of at least one species of lactic acid bacteria
selected from the group consisting of Lactobacillus ONRIC b0239
(FERM BP-10064) and Lactobacillus ONRIC b0240 (FERM BP-10065),
for production of a tea-based fermentation beverage with IgA

20 production enhancing activity. .

22. Use of at least one species of lactic acid bacteria
selected from the group consisting of Lactcbacillus ONRIC b0239
(FERM BP-10064) and Lactobacillus ONRIC b0240 (FERM BP-10065),
for production of a tea beverage with mucosal immunity

25 stimulating activity.

'23. Use of at least one species of lactic acid bacteria
selected from the group consisting of Lactobacillus ONRIC b0239
(FERM BP-10064) and Lactobacillus ONRIC b0240 (FERM BP-10065),
for production of a tea beverage with IgA production enhancing

30 activity.

In the tea-based fermentation beverage and tea beverage
of the present invention, the taste of conventional tea is
carefully preserved. In particular, the tea-based fermentation

35 beverage of the present invention, despite being fermented, has



characteristic of conventional fernented teas or the |ike. The tea-based
fermentati on beverage and tea beverage of®the present invention enhances
| gA production and stinul ates nmucosal inmunity. The specific lactic acid
bacteria for use in the tea- based fernentation beverage and tea beverage
of the presgestle of nuemcrapntadibn herelllhert enebasetk figrareaktat i on bever age
and tea Dbeverage of the present invention thenselves “are descrlbed in

detai| bel SRATRFTFIRLISH OfaCPN¥eRict Ao FEEFERETALRT ATndher LRt i ENGci d
bacteria f@éa“§£béd‘ﬁéﬂ%eh%atléﬁﬁﬁgmﬁ%ﬁﬂ?%h@tt@ﬂ beysk o2nghd ea-Leyer age
of the present invention are termed Lactobacillus ONRI C b0239 (FERN

BP- 10064) iawenitien chdeindess I@Nwm@mmr( FERN sEpredabsy mumsédnamm@mty
referred sometines. (6ol Lpeli el v A% {OMRLG hactifi AP RACTALIdd realD)
Screening (1-1) Source ntcroorgani sns € souf Cé 'm croorgani sns use are

| acti c aci Habadt &zrimentsépanabedefagamadndniirai htestagmlofc theeptssenteget abl e
foods and _ani mal foods d preserved at the Osu Nutr ceutlcal search

| nati tut e. 6TSRr LTIk SPha FHEBCTES CH™ o oed, Fmeatan s, PRAHFAGE b dos

Scr eeni ng B@ﬁeiét% i gele pasteft 3 redarAiias: BRSMHETF&H Mege HSEAE FedTRUSE
Peyer's patch ce culture system using | gA productlon i nduci ng capability
as an |nde et Rfdioi-| ed procedures for the screening are as descri bed
bel ow i n Test exanple 1. (2) Mcroorgani sns obtained by screening (2-1)
Lactobaci |l lus ONRI C b0239 (a) Macroscopic features (a-1) MRS agar nedi um
-7- Circul Skrans|afgdeicyicr pegdikactardm spherical, snooth, milky white
(a-2) BL agar nedium Circular to slightly irregular, hem spherical, snooth,

The strains of lactic acid bacteria for use in the tea—
based fermentation beveragé and tea beverage of the present
invention are termed Lactobacillus ONRIC b0239 (FERM BP-10064)
and Lactobacillus ONRIC b0240 (FERM BP—10065) (hereinafter

referred sometimes collectively as “ONRIC lactic acid bacteria”).

(1) Screening
(1-1) Source microorganisms

The source_microorganisms used are lactic acid bacteria
separated from human intestinal contents, vegetable foods and
animal foods and preserved at the Otsu Nutraceuticals Research
Institute of Otsuka Pharmaceutical Co., Ltd.
(1-2) Screening process

Screening for the target bacteria strains was performed
using a mouse Peyer’s patch cell culture system using IgA
production-inducing capability as an index. The detailed
procedures for the screening are as described below in Test
example 1.
(2) Microorganisms obtained by screening
(2-1)} Lactobacilius ONRIC b0239
(a} Macroscopic features

(a-1) MRS agar medium



5 whitish brown (b) Mcroscopic features Bacillus, nonnotile, sporeless
(c) Optimal growth tenperature 30 to 33C 10 (d) Physi ol ogi cal and

bi ochem cal features G amstainability_gpositive Sugar utilization

G ycerol - Erythritol - 15 D Arabi nose L-Arabinose - Ribose D Xyl ose
L- Xyl ose 20 Adonitol - (3-Methyl-D- Xyloside - Galactose + D ucose +

P e 2o, PLVBOIRES B Pas n FUPTHER G AL O gedgen o) 20
N- Acet yl - Gnitbgarhiiiee + 35 Arrygdal in + -8 Arbutin + Escul in + Salicin +
(a-2}) BL agar medium |
Circular to slightly irregular, hemispherical, smooth,
5 whitish brown
(b) Microscopic features
Bacillus, nonmotile, sporeless
{(c) Optimal growth temperature
30 to 33°C
10 (d) Physiological and biochemical features
Gram stainability: positive
Sugar utilization
Glycerol -
Erythritol —
15 D-Arabinose -

L-Arabinose —_

+

Ribose

H

D-Xylose

IL-Xylose
20 Adonitol
B-Methyl-D—-Xyloside

Galactose
D-Glucose

D-Fructose

+ + + 4+

25 D-Mannose

L-Sorbose

Rhamnose

Pulcitol

l

Inositol
30 Mannitol
Sorbiteol

a-Methyl-D-Mannoside
o—-Methyl~D-Glucoside

o+ +

N-Acetyl-Glucosamine
35 Amygdalin

+ +



Cel | obiose + 5 Maltose + Lactose + Melibiose + Saccharose + Trehal ose +
10 Inulin - Melezitose - D-Raffinose + Amdon - dycogen 15 Xylitol -
(3-Centiobiose + D-Turanose - D-Lyxose g_D-Tagatose 20 D-Fucose -

L- Fucose - D-Arabitol L-Arabitol - duconate 25 2-Keto-d uconate -

5-Keto- G uconate Fromthe above various features, the obtained isolate
was identified as a strain of Lactobacillus plantarunlbased on 30 the
criteria shown iAErigey' s Manual of Systenaﬁ'c Bacteri ol ogy, and

desi gnat ed Lact ghagjilslus ONRI C b0239, and was- deposited at an independent
adm ni strative corporation, the National Institute of Advanced |ndustri al
Sci ence and Tecﬁhdﬁ@@yllnternational Pat ent torgani sm Depositary, AlST
Tsukuba Cbntralégﬂ_ |gash| 1- Chome 35 Tgukuba-shi, | baraki-ken, Japan
on August 6, 2003, W48t he - 9- accession ndmber of FERM P-19469. Then it
was transferredMaitarse i nternational deposit-under the Budapest Treaty, and
recei ved an accessi on nunber of FERM BP—1009§.

Lactose
Melibiose +
Saccharose +
Trehalose +
10 Inulin —
Melezitose -
D-Raffinose +
Amidon -
Glycogen —
15 Xylitol ' -
B-Gentiobiose +

D-Turanose ) -
D-Lyxose —
D-Tagatose —
20 D-Fucose —
L-Fucose -
D-Arabitol o
L~Arabitel —
Gluconate T
25 2-Keto-Gluconate : -

5-Keto-Gluconate - -

From the above various features, the obtained isolate
was ldentified as a strain of Lactobacillus plantarum based on
30 the criteria shown in Bergey’s Manual of Systematic Bacteriology,
and designated Lactobacillus ONRIC b0239, and was deposited at an
independent administrative corporation, the Naticnal Institute of
Advanced Industrial Science and Technology International Patent
Organism Depositary, AIST Tsukuba Central 6, 1-1, Higashi 1-Chome
35 Tsukuba-shi, Ibaraki-ken, Japan on August 6, 2003, under the



(2-2) Lactobacillus ONRIC b0240 5 (a) Macroscopic features (a-1) MRS agar
medium Grcular to slightly irregular, hem spherical, smoth, mlky white
(a-2) BL agar nedium 10 G rcular to slightly irregular, hem spheri cal
snooth, whitish brown (b) Mcroscopic features Bacillus, nonnotile,
sporeless (c) Optimal growmh tenperature 15 30 to 33C (d) Physi ol ogi cal

and bi ochem cal features i LLity: posjtive.S .. utili.zation
d ycerol _aaaeiﬁyvhprﬁﬁr_g%f@#ﬁ@?%@§§%§-Lﬁkﬁgb%kdggsﬁl%ﬁ%égﬁr%ég§1gge - 25
L- Xyl ose - iAdenidtolonal( depbs hylurddeXykhsi Bedapdsal aectase, fandDrEcutosé an 30

D- Fruct ose + D-Mannose + %-Sorbose - Rhamose - Dulcitol A 35 Inositol
“10- Nanni PEFeSSLBoRBRPGF oF FER BE-10064.
(2-2) Lactobacillus ONRIC b(240

5 (a) Macroscopic features
(a~1) MRS agar medium
Circular to slightly irregular, hemispherical, smooth, milky
white
(a-2)} BI. agar medium

10 Circular to slightly irregular, hemispherical, smooth, whitish
brown
(b) Microscopic features
Bacillus, nonmotile, sporeless
(c) Optimal growth temperature
15 30 to 33°C
(d) Physiological ahd biochemical features
Gram stainability: positive
Sugar utilization
Glycerol —
20 Erythritol —
D-Arabinose -
L-Arabinose —
Ribose 4+
D-Xylose —
25 L—-Xylose —
Adonitol . -
B—Methyl-D-Xyloside —
Galactose
D-Glucose

30 D~Fructose

+ o+ o+ o+

D—-Mannose

[

L~Sorbose

Rhamnose —

+

Dulcitol
35 Inositol —



a- Met hyl - D- Mannosi de - a-Methyl -D-d ucoside 5 N Acetyl-d ucosam ne +
Anygdalin + Arbutin + Esculin + Salicin + 10 Cell obiose + Maltose +
Lactose + Melibiose + Saccharose + 15_]:5r_ehal ose - lnulin - Mlezitose -
D-Raffinose + Amdon 20 dycogen - Xylitol - (3-Gentiobiose + D Turanose
- D-Lyxose 25 D-Tagatose - D Fucose - L-Fucose - D Arabitol L-Arabitol -
30 @ uconate - 2-Keto-d uconate - 5-Keto-d uconate Fromthe above various
features, the obtaMédoilsolate 35 was identified as a strain of

Lact obaci | | us pl apf,a;upybased on -11- the cyiteria shown in Bergey's Manual
of Systematic Bacteriol ogy, and designated Lactobacillus ONRI C b0240, and
was deposited at a-Methyl-D-Mannoside —

o-Methyl-D-Glucoside

5 N-Acetyl-Glucosamine
Amygdalin
Arbutin
Esculin
Salicin
10 Cellobiose
Maltose
Lactose

Melibiose

+ o+ o+ o+

Saccharose

15 Trehalose

Inulin

Melezitose

D-Raffinose +

Amidon -

- 20 Glycogen —
Xylitol —
B-Gentiobiose +

D-Turanose —

D-Lyxose —

25 D-Tagatose ' -
b-Fucose -

L-Fucose -

D-Arabitol -

L-Arabitol —

30 Gluconate —
2-Keto-Gluconate -

5-Keto-Gluconate —

From the above varilous features, the obtained isolate

35 was ildentified as a strain of Lactobacillus plantarum based on



an i ndependent adm nistrative corporation, the National Institute of
Advanced I ndustrial Science and Technol ogy 5 International Patent O ganism
Depositary, Al ST Tsukuba Central 6, 1-1;1 H gashi 1-Chonme Tsukuba-shi,

| bar aki - ken, Japan on August 6, 2003, under the accession nunber of FERN
P-19470. Then it was transferred to an international deposit under the

Budapest Tyeat and recei ved an_accgssjon nu r. of FE -10065., 10
oy kabl e HEcOE S SR i SR e O i GV EREC O L oaY.
achi eved bynéih@esMNRLdackiceopgtdl hactowria B0240 £ohsd deiLdichosbeedraaught
about as follows: Peyer's patch Mcells, which are a constituent of the

i nt est i nal @ RGP nEnpdmaRESHRt iR SRrPgERtLinnt he'g didddonghe antigen is

presented §RsCPAte & hgiviRchY AR ASR-Ar 638BhERTase  Ptiddbgds dendritic
cells. Wiile immature B cells mature into I gA anti body-proddcCing cells by

ant i gerb spéeterratricgpdnsesent Prganisn Reposgtedlyl s AABYeTsokulife Cangmphab,
. it : it gt . ) .
el s At Bt fodtid ioRASE B ke E el £ At at s A SR N BUE! 89

i nvol ved i A00Be wgkemprtbeuetconsemhantibey ofe€BBMI Brl 9410 .| efis¢n aitt ivgen

upt ake by Peyer's patch Mcel|s is . necessary.for LgA production
ohhancemant SHRE T S hd S Be SREETITE LR CRBPELF Al Ao HACPEP o

Ther ef or e, Tthec PNRIHQ Iraekli ¢edChtl adnisdonanambepr 65 WEFRM BP-00661 on as such
an antigen. To be 25 functional as an antigen, the ONRIC |lactic acid

. C |
bacteri® do not haPETREKHRISITHELEAL o TRUNCFHE HAAE PR Al hy e PEPRTTT i%Ped by

convent i onghhfedmetiebbhi gfdd Ofy RheCOlHtesIachad- Rasadpierdmnt at-bon beverage
30 The tea-based fernmentati on beverage of the present invention conprises

“a t ea- basedgoreidprRcatrohe| Prpidhtofbabt| aastol lnws :s pdryes soPat ety ceddpd

bacteria (NRHEC JACH EoAct AR & ®he $HIESIGMIN nOMADE BIQHD €QRSIgS | Ng
of Lactobacillus ONRI C b0239 (FERN BP-10064) and Lactobaci|lus ONRI C b0240

( FERN BP- 18065)timen ip-the bsewnt i Bhe iangriagneas. pTerentesl basedd feramdasat i on
H\Igfic%a‘é"{‘%g h%ljéﬁog%'ﬁ—%%égg&ﬂg dd196Ca[ERt a5 GRILDS tRECRAI £Y Dy pL ti vating
immature B cells mature into IgA antibody-producing cells by
antigen-specific responses of T cells, the B cells move to the
lamina propria mucosae to ultimately differentiate into IgA
antibody-producing cells. Although it is not clear how the ONRIC
20 lactic acid bacteria are involved in the IgA preoduction enhancing
mechanism, at least antigen uptake by Peyer’s patch M cells is
necessary for IgA production enhancement due to the presence of
the ONRIC lactic acid bacteria. Therefore, the ONRIC lactic acid
bacteria are presumed to function as such an antigen. To be
25 functional as an antigen, the ONRIC lactic acid bacteria do not

have to be wviable cells. The bacteria may be sterilized by

conventional heat sterilization procedures.

Tea-based fermentation beverage

30 The tea-based fermentation beverage of the present
invention comprises a tea-based fermentation liquid of at least
one species of lactic acid bacteria {ONRIC lactic acid bacteria)
selected from the group consisting of Lactobacillus ONRIC b0239
(FERM BP-10064) and Lactobacillus ONRIC b0240 (FERM BP-10065) as



bacteria in a tea-containing nedium The tea-based fernmentation 5 |iquid of
the present invention conprises the thus-cultivated ONRIC |actic acid
bacteria. In the present invention, I t_il§_ possi ble to use the

tea-contai ning nedium after cultivation™@nd conprising ONRIC lactic acid
bacteria as the tea-based fernentation Iiquid of the present invention

w thout nodification. 10 In the present specification, a tea-containing
medi um nEn essanteal umdiealtieobnt ai ns a suitabl e solvent (preferably cold
or hot water) and tea | eayes and/or pulverized tea | eaves (e.0. r);
a tea extract pr epi}l)%dt%%/" @?te%ag?fﬂﬁ J?ae%lqneé\} l§th%JrCh pul Vi ”35888«?%%?

| eaves Wi tilhgaeslibhapl @a30! Menbrépaséer a)Y Yol ida0ingd dMIcwat£it)ic O&cidat
conpri ses a powder (powdered extract) obtained by making the tea extract
into a powdetedrndnaaspraycodigistindetmedivmy aThai Fedreasss! Jesmeppreiet abl y
cold oF hal; wakerde fxamhleasne! L£ARGHAR dARYeSes 18RS IRNSIA) i halogan

be used as a materia the culture nediuminclude green teas, such as
sen 20 ch®NRTEdi lanigraadacigt ebactea)s. gydkurthe( hhrgseqiial irtengriern tida)is

tw g teas, pov,\?? reg t eas, .ban-cha (coarse tea),. houjl.-cha gl;r.oagted %Cgen
tea), genmEiSSRaS(8a YRt Fivh&IS8 FPREF L R D efUgFeEatidh) Mt ¢ -
bl ack teasdrgiakifl t @mRIco0l10Rgiteascid! asictealiar edhd eashé purehhbiess

m ang tea, goishi tea, etc.); and 25 tea-like beverages using other plants,
such as hdesreasstienolbisid 1da theenreseny siientien) Wviktyeitamyed fieaklont c.
These peas may De  Hpeend! BALYA LeCOPRIRALLON o SRECIIE XD £3ai Ol
such teas include Tieguanyin tea, ezhong tea, ul Xi an tea, | den ool ong
tea, sen-cahky, Heabusedtilmm,tha30 centailben soltthhist eclvaot (yatedierablig. cold
cont ai ni ng) one or rmge of ghe bove- nentj oned. ki nds Cgf teﬁ and/ or

pul veri ze®T &RFedatPL) y8RY 582 ( 1RAYSSh-THPE RFAECERT M HEFESPs (fod- -
limtati ojcidierh Pe aamRdNtex@i-abeaplegyess angd/ fciudiey zed teavkeayss/or
contained -13- in the culture nedium however, the anpunt_ of tea |eaves

and/ or  pEHWEETEEEdt BeR | eaves W3ER 7 sSUStRSy SedNERE ePTH FGORYaCHEAINRY
that the tpg-deriued. Brix ofyfihe pesul fant culdioe Medhimd:2d Nextract)

obtained by making the tea extract into a powder using a spray
dryer, etc., in a suitable solvent (preferably cold or hot water}.

Examples of teas (tea leaves, Tea Sinensis) that can be used as a

material for the culture medium include green teas, such as sen-
20 cha (medium-grade green tea), gyokuro (high-quality green tea),
twig teas, powdered teas, ban-cha (coarse tea), houji-cha
(roasted green tea), genmai-cha (tea with whole rice), ma-cha
(powdered green tea), etc.; black teas (English tea), oolong teas,
black colored teas (pu-erh tea, miang tea, goishi tea, etc.); and
25 tea-like beverages ﬁsing other plants, such as herb teas, rooibos
tea, ten-cha (sweet tea), hydrangea teas,'etc. These teas may be
used singly or in combination.
Specific examples of such teas include Tieguanyin tea,
Sezhong tea, Shuixian tea, Golden ocolong tea, sen-cha, kabuse-cha,
30 etc.
When cold water, hot water, etc., containing ocne or
more of the above-mentioned kinds of tea and/or pulverized leaves

is used as the tea-containing medium, there is no limitation on

the amount of tea leaves and/or pulverized tea leaves contained



the range of 0.10 to 0.50, and preferably 0.18 to 0.30. 5 "Brix" usually

i ndi cates sol uble drai ned weight (g) per 100 g of solution and is neasured
using a differential densitoneter (for_lggganpl e, Db-5, a digital
differential densitoneter nmanufactured by Atago Co., Ltd.), a
refractoneter, etc. Wien a plurality of soluble solid bodies are dissol ved
in a 10 solution, the Brix is usually expressed as the total soluble

dr ai ned weighthehenboire prgvEy, NowevRs, pEbgeptiogplece® i €2a i bepves and/or

"tea-deri V?gl f.f(z"edmat%%s lte%%egr iu)éeab'igi ﬂggai%)gp%%g%p%ﬁ )L(ilﬂ Q;sluzzgl: iad mal?l?lg.EeS

derived on romtea. In other words, "tea- cat es
t ea- deri vethsol tiixt et elt-sdenddrevieiBghit: ©F) ther r£60lgaf &bl ez aeatiamnisgin

medi um tea extract, end. bever product, _etc. an extract of the

| eaves of %ﬂ% B4 ﬁf 1$h‘é° @%’g\legﬂgﬂjfﬁfé@ 'Ynﬁ\g‘fgft‘_f e%_)ggnd/ or

pul verized | eaves ispused @suaiayt eddeentas iR iIElinkl ¥81iRassiP! @etk0
use an extract obtained by extracting such tea | eaves with cold or hot

wat er in 200 hegsand napherics tang | slausuedsyrsdr vegdinghea codtEigreattiion of
t he extracy_|S: Limted: ho it ke_dsually ed .t he
e terey™ oftr o BB e o BPaMabr v 0. B TET0 3Breddin b

tea-derive IX 1S nd pr rably O. cold
or hot . wat densordr&teirngaaufiontiered byt Raato @5. pbLadned &r esftictdreaees of

one or nore of e above-nmenti one i s of_teas j,s to be used as. the
Do contai ey MBBRM PIeHem D Closaiible oAk do Ssoaue: SH ST fn 2
i ncl udg) FDsg1@erbd,eatneXbragt iROVWESEa11RD sasrafiRd eas exheaciorRowWdey i

oolong tea extract powder (these three are manufactured by San-E Gen’
FFI); 30 barpined gieighty ddenselder Hopedek, t 88 &ker aFespbidepechfiew@tioaa

extract po _ F oR RUf act yr T I i
Cor porat i oﬁ?% eé%ﬂ%%ﬁcﬁg%%mﬂgé% extr %%%Lg %Q%%e@% gg eag%):glﬁ}{% eS%Eg ium
in the foriwdieanicagwedusnsyl fitéronteadi s3ol veldes nwamlsd Otehotlemiatast Briké

ovever . i PHCTETal 157 & T8t od CUboL Rat AN oA qaP v ad BAISE of0d Hg OF
obt ai ngyd agegatthtaSahinll @ediwm, nedahextange, aind bilekagd. mfhduatd pref erably
0.18 to When an extract of the leaves of one or more of the
above-mentioned kinds of tea and/or pulverized leaves is used as
a tea-containing medium, it is possible to use- an extract
obtained by extracting such tea leaves with cold or hot water in
20 the same manner as tea is usually served. The concentration of
the extract is not limited; however, i1t is usually selected so
that the tea-derived Brix is 0.10 to 0.50, and preferably 0.18 to
0.30. 7
When cold or hot water containing a powdered extract
25 obtained from the leaves of one or more of the above-mentioned
kinds of teas 1is to be used as the tea-containing medium,
specific examples of usable powdered extract include FD green tea
extract powder, FD jasmine tea extract powder, FD oolong tea
extract powder (these three are manufactured by San-Ei Gen FFI);
30 Dbarley tea extract powder, black tea extract powder, green tea
extract powder (these three are manufactured by Takasago
Internaticnal Corporation), etc. Such powdered extracts may be

used as a culture medium in the form of an aqueous solution

dissolved in cold or hot water. The amount of powdered extract



0.30. 5 The tea-based fernentation liquid of the present invention can be
obt ai ned, for exanple, by inoculating ONRIC lactic acid bacteria into the
t ea-contai ning nedium so that the nedi_ymp_contains 104 to 108 cfu/ nL of
ONRIC lactic acid bacteria, and then cultivating the nediumat 25 to 50C
for 12 to 32 hours. 10 For cultivation (fernmentation) using ONRIC |l actic
acid bacteria, it is preferable to prepare a starter in advance by

i nocul at i myidade ticacpild acilkpthattteri asi neo bimidmsroperayer, fidr mentaiadhy

cul ture nmedi.um repr ntativ X | fosuch arter.is.a e
obt ai ned biﬁlier%ceél aﬁolnngﬁ R?%:el 38 i@en};%‘?eﬁl }gc gr itgl ir(ljtbt%f;'féh %r %&g%éﬁ'é
cryopr esersgdhidenl ibodheshel yamds |dizer 10cekl 0bad| esnd epvefiedable 8.t8l tare
medi um such as MRS culture nediumor 10% skimm | k powder medi um
sterilizedi3’-the conventional nmanner at 90 to 121C for 5 to 20 mi nutes

bef oregand. The stgygd ertéglgaa%@ep%regﬁeﬂgg@i&y cpir&@idns O@bm%eloérgge@@out
107 20 cfu of ONRIC lactic acid bacteria per gramof culture. The

f er ment at i ioverulivor ecaredbamadednedr tive sewamle, nby dppirohating beNRIC

I dwth f, i, ON- ' b d h
of t he. ONFAS e SRR “Chaet APF], Thby Coranpet Vg B0STEar Bontedur Cas,

such as gluapse cdutsiakchp’ susrosecrhaet 088, OMRECS I iactisorddiolbacteuss pse,
etc.; nitrogen sources, such as peptone, etc.; vitfamns; _and mnerals. As
regards t ik dheny st Rraledd thengediwe FtePehPab? dn T¥npér 5P i Howrs.
generahly sel ected from{hid}ithe f+ ahputsidey (irabOYLBHEL, sand

pr ef er%gbl y about 30%0% o%lt 4Olt8Iill a(ﬁ&!?ﬁg@ %%&Perurrse%%ati on ti m(e; IS gel ected
from wi t hibadtieerieangd ofs apoveferE®leo whopterd2-chour stanirk pikef edwabice abvut

15 to about_ 20 .hours. articularly_preferable cultivating candition re
33C for 16 KWL Bur FES c Ff:h%tigﬁl%f e}?%%%?rajtal ot e F&pgla?}?c
-15- aci d haeteithdiohheul 8@r< aMdiiuni.ng Anedpyas amlya thieres upphebenb£dsueh ha
appropriate anmounts of optional conponents, such as nutrient

. tc.,,
SUI tabl e fORIHE il it cRAHEE SarRP o T 1ot aierg SURAC Lctic “atid

15 Dbacteria in the form of cryopreserved cell bodies, lyophilized
cell bodies, etc., into a culture medium, such as MRS culture
medium or 10% skim milk powder medium, sterilized 1in the
conventional manner at 90 to 121°C for 5 to 20 minutes beforehand.
The starter thus prepared usually contains about 10* to about 107

20 cfu of ONRIC lactic acid bacteria per gram of culture. |

The fermentation culture medium used for the starter
may optionally be supplemented with fermentation-promoting
substances to ensure good growth of the ONRIC lactic acid
bacteria, for example, various carbon sources, such as glucose,

25 starch, sucrose, lactose, dextrin, sorbitol, fructose, etc.:;
nitrogen sources, such as peptone, etc.; vitamins; and minerals.

As regards the cultivating conditions, the fermentation
temperature is generally selected from within the range of about
25 to about 50°C, and preferably about 30 to about 40°C, and the

30 fermentation time is selected from within the range of about 12 .
to about 32 hours, and preferably about 15 to about 20 hours.
Particularly preferable cultivating conditions are 33°C for 16
hours.

During cultivation (fermentation) of the ONRIC lactic



bacteria. Specific exanples include nutrients utilized in nedia 5 for _
cultivating mcroorganisns, for exanple, various carbon sources, such as
gl ucose, starch, sucrose, |actose, dextrjq, sorbitol, fructose, etc.;
nitrogen sources, such as peptone, etc.; vitamns; mnerals; trace

el ements (netals); and other nutrients. Exanples of such vitanins i ncl ude
vitamn B, vitamn D, 10 vitamn C_ vitamn E, and vitam n K Exanples of
such traceacéﬁeﬁﬁﬁﬁ%¥%amth%ét9ﬁrﬁ?nt§épéﬂgLWﬁd%HWbmaEx%%mﬁQﬂPL@WGBFﬁ@rw%ﬁhzh

nutrients' a@gﬁ%ﬁ*}e\@af 8Ust 'a@m%hai'g&ﬁpo@%@ ag,baclo dtQ?L ﬁeghar' des,

soy oligos actul ose, lactito fructoo I gosacc ar| and
gal act ool | gbsacchartiathés. fdhdﬂ&nmwnmteménoéasut@tthgosﬁdﬂhaﬂﬂdesct@cmm

i ncorporated js not par ul ar | imte refer bl | ected . within
e A Bt Rri) (B A Moo 68 ittt bR P SO B RS i,

i nventimn EsrNOiltigizg@ahgr ni fesbRedtnsd, Web g hdxdMp1Ehevihusapbiabaad
tea-based fernentation liquid may be 20 used as the tea-based fernentation

bever age 050@¥@ﬁ§M'§§@ﬁtaSl@%@ﬁﬂﬁﬁanSﬁﬁFﬁButS#ﬁﬁﬂﬂ%fcé@?%@ﬁefﬂﬂ@xﬁéénbased
fermentatigp,y, P§¥er%%%c955é es%@EEBQ&QQ&hﬁ%F%ays&&§%h eg&gg%ced by

di ssol vi ng”a powdér ed extract obt'ai ne y lyo [T zi ng ased
ferment at i ehcl i quitthmiinte materglset crake ekemﬂnﬂ$ ﬂmstatﬂkatamd?@tbbtain t he

tea- based fernentati on beverage of the present ent,ion,by_ concentrating
o a1t | nBUEREH s BETSH 154 O e 2D ACH P B RE b AP Ch PP,
etc., 1 byiegdfin@,avieami@xt) agld Watbhentea- basesldergeriuahi hadd qui d.
Here, the tea extract added to the tea-based fernmentation liquid is the

sane as 30SiHBRohtiRCARES byl et SRAENAY™t het¢ cabkaBRes afdrshehutWdti zed tea
| eaves useq, t&éﬁ% H%%lﬁ@é‘t@éﬁcﬂ& %&qbugaa\aml@e%w 5abih e, sol vent

(preferably cold or hot water). Is al so possible to use a tea extract
by d|ssolvlagt@pkNEM$QDCbpovdﬂﬁﬁﬂ$oaxDﬂago$acﬁhanud8§ bjactwiuter,i Agctheotea
extract in%r to cold water, hot

ater et o ROl PR P Pl B B ot ot B LN o AR
i.e., MhetberswicH ed-ibasedcihier itk all be 1ncorporated is not particularly
limited but is preferably selected within a range such that the
concentration thereof in the composition of the invention is not
greater than about 3 weight %
The thus-obtained tea-based fermentation liquid may be
20 used as the tea-based fermentation beverage of the present
invention without modification. The tea-based fermentation
beverage of the present invention may also be produced Dby
dissolving a powdered extract obtained by lyophilizing the tea-
based fermentation liguid into water, etc. It is also possible to
25 obtain the tea-based fermentation beverage of the present
invention by concentrating or diluting the thus-obtained tea-
based fermentation liquid with water, etc., or by adding a tea
extract to the tea-based fermentation Ligquid. Here, the tea
extract added to the tea-based fermentation liquid is the same as
30 that obtained by extracting the tea leaves and/or pulverized tea
leaves used in the tea-containing medium with a suitable solvent
(preferably cold or hot water). It is also possible to use a tea

extract by dissolving a powder (powdered extract) obtained by

rendering the tea extract into a powder using a spray dryer, etc.,



liquid is used or a |yophilisate thereof is used, the content of 5 ONRIC

| actic acid bacteria in the tea-based fernentati on beverage of the present
invention is suitably selected fromw thin the range of about 109 to about
108 cfu/nmL, and preferably about 105 to ‘about 107cfu/nL. The lactic acid
bacteria content may be controlled by changing the cultivating conditions
of the tea 10 containing nmedium the nunber of cells inoculated, etc., or
by concerittat iagddowadiekut he§ whsereacbased The nepneantgrtipguitbiersients a
powder ed %§}rﬁc%igé the tea-based fernentation liquid is used, the content
of ONRI C I8¢t i'd™AEFY: bacteri a may be controlled by changing the anmount of
t he powdered extracin aglidgtr I&:en .khe wwhathased tesrendeat ifermbavetinge of
the present. invention is produced by mxing a tea-based fernmentation

liquid wildiudd dg BREFaRE, 2t hECRIBIHSATS SNOTRRE 163 Bied Wer reRtaRt &if
liqui dganghfpga axbEact 2@ @ MRl drill § 8dt RO G: Ry, e S wEl-abhYatr 138l Betefadd

such a manner that the tea-based fernentation 20 beverage of the present

i nvent i on qif ot eprésemti xingention wos sngtaefiensslevrdi fson helthigt i thaci d
bacteria in_the range of, .4 for_.ex |l e, 109 _cfu/m ta 108.cfu/ ad

pr ef er abl yFoTt9%9 Ot BT 'S %6731%?%7%, Cﬁld/m{‘hea?%ézrae%%r\?géyﬁ%g&to %t he”

t ea- based dpysrentaléymibeverage ilsciiict hgcidngacebra 10cdctht50magndogior e
preferably 25 0.18 to 0.30. Here, cfu ﬁcplony formng unit) is represented
by the viehiteoddes &yurthansdagr ey Cihel ¥aiipgwi SRPEHELRBE, CdndRfoeseHot

mean 4at d&dﬁ%aﬁﬁxggaﬂ@dﬁ&wakhﬁ aoRbak Ns £t hat 1 8urhgry it dd ablie-. celd spy I n
s, the \V e

ot her wor erage of t present invention may 30 be sterilized by
convent i onaindepdstrasiey idd ZHtlugangr boe digeebaspdf Heenddiatgomadeduitt.o Bhei nal

product, and therefore.viable. cells need not _exj in.t raduct . such
a case, t e BSoETEs SE5hear gt d@%\% b Ieft’s’?I Séagugf\(?a %I?I awien hrlgu@l‘lgb#% 3%%‘?’
count nmeasiteecorliehngr @ SI@IRIG Zaidtar, =adhi eacngrihemef/f eet sonbkented by t he
-17- present invention. In the Eresent S ecification(¥%£e nunber of cells

in a beverdf@%tig] Bt T B s O&r FIF ZARY &0s S¥hbANT R vi abl e cell count
neasuned before stefid] z8fd Ma-based fermentation beverage of the present

invention is produced by mixing a tea-based fermentation liquid
with a tea extract, the contents of the tea-based fermentation
ligquid and tea extract are not limited and may be suitably
selected in such a manner that the tea-based fermentation
20 Dbeverage of the present invention. produé:ed by mixing the two
ingredients contains the lactic acid bacteria in the range of,
for example, 10* cfu/mL to 10° cfu/mL, and preferably 10° cfu/mL to
107 cfu/mlL, and the tea-derived Brix of the tea-based fermentation
beverage is in the range of 0.10 to 0.30, and more preferably
25 0.18 to 0.30.

Here, cfu (colony forming unit) is represented by the
viable cell count measured by the following method, and does not
mean that the beverage actually contains that number of viable
cells. In other words, the beverage of the present invention may

.30 be sterilized by conventional heat sterilization procedures
before being made into a final product, and therefore viable
cells need not exist in the product. In such a case, the product
contains dead cells equivalent to the viable cell count measured

before sterilization, achieving the effects intended by the



5 <Measurenent of the nunber of lactic acid bacteria> The viable cell count
is determned by cultivating a pour culture at 33C using a BCP-contai ning
plate count agar nedium and counting the colonies forned. As the viable
cell count and turbidity correlate with each other, if this 10 correl ation
between the viable cell count and turbidity is determ ned beforehand, the
viable cell count can therefore be «calculated by determning the turbidity
i nst ead of PERIRIG ngVemé 100 abl B1 cENG sPreagfditamgst fofa '@, C ihge mivgbogei gf

bacteria t incar [ -has Qr F At a t he
15 present S heantlon BaRCbeaLr an G S et o aocerhi oy £ PREHVHE ©he
bever age tvwidlelgpraxdlcedynt heedauredobefare i eteadildzbactéreri a used, etc.,
usi ng the above-nentioned range as a guide. The tea-based fernentation
beverage of the present invention may further conprise suitable edible

carriers (£08gsurthait 6Fi Bhs )mumibbrNBEESSAE M ddidl BeEcsapganner as usual
foods and beverages. Thus, the tea-based fernentation beverage of the

present invention istkidtwioRde. crhe tamthdsedefermeinchbvorul bNalildgeaof the
present | 2%&9} | QN (L pUs ,pbs 2i e ¢ nab§C§§CCt§§Z%Q.tPHglalt }hi’aifié Sc%%ﬂﬁe%géf‘t 0

sui tabl e ntainers to provide en produc us- obtal ned”pr oduct s
have the fhediom, rnelr entnting ttée aslopiés aSorneel. MADIdHe wimbbe togell

stinmul ating acti vi or .l gA rodyction, enhanci ng, activity .attributable to
the ONR C §aigts GhdEnapiab daredgtengt SURPRI ster B4 (i nt ake amount)
of ot he ot eacobased ifloar Beth&dn Gihbeyapagecof 1 tdrmpr g8&NtuAIVRRE 98 can be_

suitably selected according to the age, gender, body weight, and severity

of ill nessd®feHaedebpppephandgt ¢he Hhabls ¢l coHpEi ean dieyefpaetiesl.
Ge [y, tea- ; ti = : t
nerally, -4 1&%&%%%&&&%% Q8 ﬁl}ﬁol%q:ée&ﬁggegcﬁ éﬁ%ﬁgﬁﬁﬁgttm

invention can be given to a body 1'n uantity per
cor r espondeidiplen ogildlsl. e el bmovnntof GHICullatelic aacichdactrbia of HENRI C
loﬁcz Ihg 3?;ng?<§oarcc?@éq%gt%d (J‘?ltl é?eo%ea— gge&ofearbn?égtajtg_]ég }gétlfléral_gbee%%f %flg » dependi ng
15 present invention can be suitably adjusted according to the type
of beverage to be produced, the kind of lactic acid bacteria used,
etc., using the above-mentioned range as a guide.

The tea-based fermentation beverage of the present
invention may further comprise suitable edible carriers (food

20 materials), if necessary, in the same manner as usual foods and
beverages.

Thus, the tea-based fermentation beverage of the
present invention is obtained. The tea-based fermentation
beverage of the present invention thus obtained can be

25 aseptically dispensed into suitable containers to provide end
products. The thus-obtained products have the flavor inherent to
tea as well as the mucosal immunity stimulating activity or IgA
production enhancing activity attributable to the ONRIC lactic
acld bacteria.

30 The amount administered (intake amount) of the tea-
based fermentation beverage of the present invention can be
suitably selected according to the age, gender, body weight, and

severity of illness of the recipient, etec., and is not

particularly limited. Generally, the tea-based fermentation



5 count of the beverage, it is preferable that the intake anmount of the

t ea- based fernentati on beverage of the present invention be about 50 to
about 1,000 ni/day. The present inventi ig al so provides for the use of at

| east one type of lactic acid bacteria sélected fromthe group 10

consi sting of Lactobacillus ONRI C b0239 (FERN BP-10064) and Lactobacillus
ONRI C b0240 (FERN BP-10065) for producing tea-based fernentation beverages
havi ng a msesabei ofrutid prekentl ahverg:icacthui by @irvdrgAopaoduedn drvdgnthianci ng
activity. 15 Tea beverage The invention al so provi %%ra & a beverage

cont ai ni nG WENFER¥IPYNSYEEPESCOFEGRAE 58I d Hé’g% et fd‘w&q actic acid
bact eri umc-sel.egted {4 amd RemBbeups CMIBicsihngi Ofadiactabasikil Usor GNBLE b0239
(FERN BP-10064) and Lactobacillus ONRI C b0240 (FERN 20 BP-10065). This tea
bever age ddftad mbaicA0Y taet i Fhacklobactdspendiagdon dheextinhte eallessenti al

ingredrLents. Here, the ONRILC |lactic_acid bagcteri.a b | _ bodi e
| ol at 8d P8R RS Fh% R teTEedt ihsuipd:e%seé:gﬁ#%rt%abﬁng’l i ﬁlg’gg]lt‘%ear?‘%gitbéged
fer ment at itorre hevepaged dferikatpt €68 Mbevatugdt bONth® predenky Optrehiisat es
thereof. The lactic acid bacteria used for producing the tea beverage of

the preserooyeft ForehawF BeOPR ®edd¥rm of a culture sol ution containing

ONRIC lactic acid b%%EeFkés L MARed ohNa Bso SHNARLE B4t tife yredhem ¢ hat
does not contain tea, or nay be I1n 30 the formof a cell body isolated from

such a culltaasé soéutymm ofr lakydphadtic deeserhar sofectEdafpbostiod grovgl t ure -
medi um.free of. tea ingclud he . .above- Lbhegd di 0% skimm | k
powder ” medi“ G5 ﬁn%t%érﬂacﬁeﬁ% FH%H%@“&&? &pggﬁemeﬁﬁépgﬁkyluasne f or

cul tivati nxdtaskice11d9-oMracdbbach e(TRRM &P-We065aSfdd guibdactant adarbagedf or

exanple, fluids derived fromvegetables or frujts, soy mlk (soybean
enul si on) ,fer@gatatyen PVErRgREaLFBH It Ecaral THEWHGY StaRMEYE G eri a used

for producidigviy bearg® HeuaEegsn dnidiRifgeaspivituention my be in the

f or m of

15 Tea beverage

The invention also provides a tea beverage containing
at least one species of lactic acid bacteria (ONRIC lactic acid
bacterium) selected from the group consisting of Lactobacillus
ONRIC b0239 (FERM BP-10064) and lLactobacillus ONRIC b0240 (FERM

20 BP-10065). This tea beverage contains such a lactic acid
bacterium and tea extract as essential ingredients.

Here, the ONRIC lactic acid bacteria may be cell
bodies isolated from the tea-fermented liquid used for cbtaining
the tea-based fermentation beverage of the present invention, or

25 1lyophilisates thereof.

The lactic acid bacterila used for producing the tea
beverage of the present invention may be in the form of a culture
solution containing ONRIC lactic acid bacteria cultivated in a
suitable culture medium that does not contain tea, or may be in

30 +the form of a cell body isolated from such a culture solution or
lyophilisates thereof.

Examples of a culture medium free of tea include the
above-described MRS medium, 10% skim milk powder medium and other

nutritional culture media generally used for cultivating lactic



fermentation liquid (culture solution) obtained by cultivating the ONRIC
| actic acid bacteria in the liquid, or crude or purified products of such
cultures obtained using the fernentationgliquid, and |yophilisates

t hereof. 10 Vegetables and fruits for use as the fernentation material

i nclude cuttings, crushings, grindings, squeezed juices, enzyne-treated

products, and dilutions and concentrates thereof. Usable vegetables
i ncl ude, fefidxaapiariapuApkyabl a@arl{latlstt@%R@é@ngsV\é@F pEppdes, fteldgy,

spinach, caLet ot eet ASLRLORS, o 1%:G0LD; DEPLRALE BRIl S5 sapbages.

and brocco I ncl ude, peache
bananas, sttawpess |ae§,ermgn’a@emn wettettel ons, navel oranges, and nmandarin
oranges. Cuttings, crus

ri ndi ngs etables or fruits can be
obtained by, 1o exaft elichis Gead petutng: RopoLos FaRErIAg S 'St one

veget abj e E@@é@égé rof ttheaﬁﬁley\d.w %d%%ﬁ%iéﬁrxﬂa%%@h%crthégféﬁn t& @ bl anchi ng
treatnent, e.g. aC|ng in hot water and then cutting, pulverizing or

gri nding |nfebtyerrrfléaam§no lqulfér(sﬂe,tmrenﬁs@éutmrdo@bma@@@ésl@y CyiveEiner
Wcol | of de( BhAUCh 58l Tk HOKALK00Y0, 00, il ) o OLeldie il ke

Squeezed leces can prepare pr ess, 1U|cer-n1xer
or the |ikpuriSpkezreducuscesd maﬂ1aMS0ubespmﬁpan&d,hylﬁglﬁmglng gri ndi ngs

through a filter cloth_or the |ike. Epzyme-treated products can be

pr epar ed b§eﬁ%$?ﬁ§WHQHgl&8F}%1d?%r%ﬁ@EBFié§%Fei)éﬁﬁ&ﬁ@gtlnase or the like to
act upgn cuttings, Ccyigdidii®s GhBNEFRMOSs Qr sadegseth3GdHiaesridd | utions
include 1- to 50-fold agueous dilutions. Concentrates include those

concent r at Bgtarialy ipgdupe| guipiingseh crushisdss drideiagson@ftazad onices,

concentr at u S e i | r
poci 1 ¢ cRaaplie et B BRdunbkE e s EhtonPan] Cbpetfit o sApPLLE
soybean naUeabl&swag@tabhescrmm&uua ofalr aramele, BEuamplias, ofarsudls, soy nilks

ncl U MEIDIENSL o5 RLEPRLEL Y, TIELS, e SI Aed SRIDRAE D Ul et
honogers zi Bgrt Neodutsyekhia) eparsiidis capvefés onald MRBAeH1i. Usable fruits
include, for exémple, apples, peaches, bananas, strawberries,
grapes, watermelons, navel oranges, and mandarin oranges.
Cuttings, crushings, or grindings of vegetables or

fruits can be obtained by, for example, a procedure comprising

20 washing at least one vegetable and/or fruit, and where necessary,
subjecting it to a blanching treatment, e.g. placing in hot water,
and then cutting, pulverizing or grinding it by means of a
crusher, mixer, food processor, pulverizer, Mycolloider™ (product
of Tokushu Kika Kogyo Co. Ltd.), or the like. Sqgueezed juices can

25 be prepared by using a filter press, juicer-mixer, or the like.
Squeezed juices can also be prepared by filtering grindings
through a filter cloth or the like. Enzyme-treated products can
be prepared by permitting cellulase, pectinase, protopectinase or
thé like to act upon cuttings, crushings, grindings, or squeezed

30 Jjuices. Dilutions include 1- to 50-fold aqueous dilutions.
Concentrates include those concentrated 1- to 100-fold by such
means as freeze concentration, concentration under reduced
pressure, etc.

Soy milk, which is another specific example of



and sol utions of water-soluble soy protein in water. For fernentation using
| actic acid bacteria, it is preferable to prepare a starter beforehand and
inoculate the fernmentation naterial wL%@_the starter. A representative
exanple 10 of such a starter is a cultu obt ai ned by inoculating the ONRIC
| actic acid bacteria into a fermentation material -suppl emmted 10% skim

m | k powder nedium sterilized in the conventional manner at 90 to 121 C
for 5 to Zermenutesomeixreatiaid, candod herpamedbatdmgovidken Ot et ilo aci d

bacteria. A starter thu repared usually 15 contai ns about. 107 to about
200, of U oft PO AL A A B et R, o6 SHATh PO T b rpprade” 27O

f er ment at iodRhetedl p RGO byt Danst AL s kiBied O yRRak! Yn bestsappherent ed
with fermentation-pronoting sugstapces that ensure good growth of the
ONRI C | activd-vaeiidibactha iseyblons 20idxamsiué table i ksl cachoas svurtdsidsuch as
gl ucoseg, st.anc S ._.lac i r bi , ;
it ogen ddroanc MR 2B LAS Sy fRiiagRe 201N JonuebkEURPE mf b
regard to dne solbhtiowed iofg watedi-bobisle tdoy pretabmtiat wanetenperature is

generally selected fromw thin the 25 range of abqut, 20 to abqut .45C, and
preferably about 25F%°% ZBHOERtAACE UFARI FRCH& AEACaPROFHidre s 18el ect ed

fromw t hingdiehan0e Bepabeul 402110:abRYLrdRaR@WrR: 1hBeul £ etd act,
which is another essential ingredient of the tea beverage of the present

i nvent i on,fermenkatsemenaienipdt wiBy Hladarserhe A garbaseet Fldiive FEATP
l'iquid,in ing e-d i.be -hased f ' rage of
t he pggseﬁﬁgggﬁée%t?%%Sx$ﬁg%c8n§§%§%8%gﬂ%§ﬁfgglggt¥§£%§$§§%%g9§$?§ﬁ%§d tea
extract arladidt hkoid tlegbtand amaytdea sis ity t $eh acd ted-lial -suopl et 10&nner

that the tea bevyerage of the present, jnventio roduced.b m xi ng the two
essential § Bﬂ&khﬁ@mgﬂhFﬁﬁﬁgmtﬂ%gﬁ%&ﬁ%qg éeighgﬁﬁﬁpgpgéoﬁﬁltWﬁPQ' g& of
for exanplg t1042¢fe/ #i 50 1080 CkiMias HRRdreRERd T ¥héASCAMIHE g 107

cfu/nm., and the tea-derived Brix 5 of the tea beverage is in the range of
0.10 to 0.B® ONRECnbretic acid bacteria. A starter thus prepared usually

15 contains about 107 to about 10° cfu of ONRIC lactic acid bacteria
per gram of culture.

The fermentation material used for the starter may
optionally be supplemented with fermentation-promoting substances
that ensure good growth of the ONRIC lactic acid bacteria, for

20 example, various carbon sources, such as glucose, starch, sucrose,
lactose, dextrin, sorbitol, fructose, etc.; nitrogen sources,
such as peptone, etc.; vitamins; and minerals.

With regard to the cultivating conditions, the
fermentation temperature is generally selected from within the

25 range of about 20 to about 45°C, and preferably about 25 to about
37°C, and the fermentation time is selected from within the range
of about 10 to about 30 hours.

The tea extract, which is another essential ingredient
of the tea beverage of the present invention, is the same as that

30 added to the tea-based fermentation liguid in producing the
above-described tea-based fermentation beverage of the present
invention.

The contents of ONRIC lactic acid bacteria and tea

extract are not limited and may be suitably selected in such a



preferably 0.18 to 0.30. Thus, the tea beverage of the present invention is
obt ai ned. The tea beverage of the present invention thus obtained can be
aseptical ly dispensed into suitable contgjners to provide 10 end products.
The thus-obtained product has the flavor inherent to tea as well as the
mucosal immunity stinulating activity or [|gA production enhancing activity
attributable to the ONRIC lactic acid bacteria. The anpunt adm ni stered

(i nt ake anBaRRgr gfhathéheebea IBinperagé oife thiesenés dnvehpianbireduees he
suitably sel rdi Q. 4t [ y [ . and. severity
of ill nes@%ﬁfgcehe?g%?p?%% ,élg%lcﬁ?lggggi?lgggng%ngggﬁ ch ar%ﬁtlj“lcmafd’%%

Gener al | y, babeetien ibeveragengd dihe fpreseatpiay dif ichin/aantbel ofi yeuymit,o a

human body in a quantity_ per day that corresponds tq a 20 viable cell
count, cal ﬁﬁg-a?re%le&? el uﬁﬁ‘éE%OftCUQHQI ¢ “e{ﬂp“r ca%%itg‘e_ B&e ERFAvedBraBout
106 to mboyt 410 &f wevdbagel ot an dapepdhdd on o hberyi abd® Gold mepunt of
the beverage, it is preferable that the 1ntake anount of the tea beverage

of the preBepferanlenti-éf Be Oabbut 50 to about 1,000 ni/day. 25 The present
i nvention al so provi f t u t t y f.lactic acid
’gt%?sf Uhe tl].ga ﬁgvé)gaoget of %ﬁ% E]gé;%ee tt H%]v ﬂglﬁ\"i]sc b0239

bacteria selected fromthe grolp consisting o obaci
( FERM BP- 16664)nsaahd Thact«abaeivielage GNRI tGich 2480 EERMBR-1 006k s f dbtained

produci ng tea, beverages_having a mycosal imunity stinulating activity or
"oA 30 prodURPOrERARCHY GCRISE). CREPECTS AR ST AR FAVENA &R PREvIRRsent

I nventioon gEMB AR s! earRAsedsLELERINE IddubeVEs a0 AN al8R Deyalage that
retain the intrinsic taste and -22- flavor of tea w thout being adversely

affected, BAd-@rasisexedl| entthe gnaessdutrmeml tenrdABAgt feg iagtilylamdonucosal
e fent A PLTASRI S o 0T LERSBEVES A0 chsger sured Lo
activity abhactucesgdld banteria. stinulating activity. Various tastes and
flavors, such.as, fo%héngﬂg%h%’agministered (intake amount) of the tea

15 beverage of the present invention can be suitably selected
according to the age, gender, body weight, and severity of
illness of the recipient, etc., and is not particularly limited.
Generally, the tea beverage of the present invention can be given
to a human body in a quantity per day that corresponds to a

20 wviableé cell count, calculated as the number of ONRIC lactic acid
bacteria, of about 10° to about 10'° cfu. Therefore, depending on
the wviable cell count of the beverage, it is preferable that the
intake amount of the tea beverage of the present invention be
about 50 to about 1,000 mL/day.

25 - The present invention also provides for the use of at
least one type of lactic acid bacteria selected frem the group
consisting of Lactobacillus ONRIC b0239 (FERM BP-10064) and
Lactobacillus ONRIC b0240 (FERM BP-10065) for producing tea
beverages having a mucosal immunity stimulating activity or IgaA

30 production enhancing activity.

EFFECTS OF THE INVENTION
The present invention provides a tea-based fermentation

beverage and tea beverage that retain the intrinsic taste and



i ght flavor and refreshing sourness, a light flavor and clear taste, or a
dark brown color and mld taste, can be inparted to the tea-based
fermentati on beverage and tea beverageﬁg%_t he 10 present invention by using
different kinds of tea | eaves as raw erials and/or different
proportions of the tea-based fernentation liquid, tea extract, etc. The
beverages of the _invention have constantl en'%oyabl e flavor and taste that
are intrifdsivert 8fteed WisheRrIERe BESERIVERSENY ORT FRHEL RAANIGS & gicel lpgt g
char t Showg ot Bauet [&ftehRhdlille aadlShhal hasool) Labapari | lus ONRIC
b0240 on I gA production of Peyer's patch cells. 20 Fig. 2 1s a graph

showi ng t k¢impfhbeng ea@fiviiy . adwiasitsonaef obhadfe bayeobeaes |1upreNRhE H0240
on 1gG pr i [ PRSI C oW ng n in.the.total S-1gA
amount | n ndeanCsn T ntehd By & Hils, Y HaR Ok AR Bp o rih

Lact obaci lenisnOhiRly Goi24d v rad- miadd £l detmus) t{2sxid%cing 28tivity.

equi val ent/day). BEST MODE FO{Q CAR%YI G OUT THE .| NVENTI ON G ven bel ow are
Exanpl es descri bi ng'¥HEYSr 586EET GH: ﬁ&c‘f@ﬁess’?(m Fhe P’éa‘?zﬁaé@ﬂ" a

f er ment at ixaghbeyesage a0 re¢aeshihe \Riagesef &heigresaatol nyentdienr and
Test Exanples on the specific lactic acid bacteria used in the tea-based

f er ment at it&FteheBragE@n ®#reuR Beler a¢l Bl lehkaprws&in PARVEMRIGED ThRe

Exanpl es qpad ¢ Lesha Sl fenthei it HE gk0ahlil tsf naberbhe OFf a3rnt
invention 1n further detail, and are not “intended to Iimt the 35 scope of

t he i hQentbresent 28averniice bExnaphe didifertost kEvdspifedeapéeaesn agesanre by

wei ght unl r i ; r i P s 1 of

t ea- based nﬁggﬁgé?gt%%ﬁ%ibgggglé%ﬁ (}% p%rrtjgégggl gﬁl{%{[é 1EIE %geégfs\%?eser ved

bacteri al feehksta®ien priguidi, nhey extitaati,ngtc. The beverages of the
invention have constantly enjoyable flavor and taste that are

intrinsic to tea.

15
BRIEF DESCRIPTION QOF THE DRAWINGS
Fig. 1 is a chart showing the effects of the
admipistration of Lactobacillus ONRIC b0240 on IgA production of
Peyer’s patch cells.
20 Fig. 2 is a graph showing the influence of the

administration of Lactobacillus ONRIC b0240 on IgG production.
Fig. 3 is a chart showing the change in the total S-Iga
amount in human saliva on the 21°% day after administration of
Lactobacillus ONRIC b0240 {(non-viable cells) (2 x 10°cfu
25 equivalent/day).

BEST MODE FOR CARRYING OUT THE INVENTION
Given below are Examples describing the production

processes for the tea-based fermentation beverage and tea

30 Dbeverage of the present invention, and Test Examples on the
specific lactic acid bacteria used in the tea-based fermentation
beverage and tea beverage of the present invention. The Examples
and Test Examples are provided to illustrate the present
invention in further detail, and are not intended to limit the

35 scope of the invention.



100 L of Lactobacillus ONRI C b0240 (FERM BP-10065) freeze-preserved at
-80C was defrosted and added to 10 nL of MRS 10 |iquid nedium

(manuf actured by Difco) sterilized in an,-autoclave at 121C for 15 m nutes.
The resulting m xture was subjected to sStationary culturing at 33C for 16
hours, preparing a pre- prelimnary culture I i qui d of the Lactobacillus
ONRI C b0240 (cell cou abou 109cf u/ m. rellnlnar culturing 100 L
of the pre- prellnlngpygg%l ??qﬁpﬁ Eﬁ%% %%Oﬁﬁﬂﬁﬁgl HGEUrER & i nt o
10 mL of MRSidh@uird seedbtinervimnuiaetyred by Difco) sterilized in an
autocl ave at 121C for 15 20 m nutes, followed by stationary culturing at
33C for 16 hours, preparing a prelimnary culture liquid of the

Lact obaci | 1,C Db0240 (cell count: about 109cfu/nlL). Culturing 25 10
nm. of the %@ﬁm\éﬁﬁary culture liquid prepared above was inoculated into 1
L of MRS | Pyodurtiedi mmfmmfao‘ftmeedbbsedﬁefm@)ltste@mIb@maigﬁsan aut ocl ave
at 121C for., 15 fol i at 33C for 16
hour s, preﬁ fl%gkgH&EE#QlJfoffggggd8¥#§%€?:dE éé% elr‘JL%NRIC b0240 (cell
count: 30 Bbetprdidadhurplgultidangesti ng and \NaShI ng 1 L of the culture
l'iquid was centrifuaﬁd at 11000 rpm for 10 minutes to _collect bacterial

cells, followed by WASNthPT FRHPORCHRESHIARECHEPF E} e EEY BRal?P@t) had been

steri|i zedr}8e Al préderabl 08l av@oat ydL e /106138 MAURRA Lof UHTRCTHE MRS
centrlfugatl on,was _carried out to collect the bacterial cells. The

col | eci®d bﬁﬁ%ﬁeﬁl@e%nwm%gh@a BEEGTN WLERL pRERPHE &bartesErsal i ne
that had bgem sfogr ki 2 i %Qe ol | t%%éﬁ!tﬁ%@%ﬁﬁ%ﬁ%ét§9§ wﬁﬁﬁi apatgly, 2

g of green tea extract po San- SO ved in
1000 g of dedbivrwey waﬁ.'emrlﬁm@t G6PT enred chhactesi arepeltisgwerperasuspended in

the sol uti gp.) wiircly Badtbaen Shabl bizere | fhAbrAs 9FLEGaic H83%0  Rlerhd

m nut es,
count: about 10°cfu/mL).

15
Preliminary culturing
100 pL of the pre-preliminary culture liquid prepared
above was inoculated into 10 mL of MRS liquid medium
(manufactured by Difco) sterilized in an autoclave at 121°C for 15
20 minutes, followed by stationary culturing at 33°C for 16 hours,
preparing a preliminary culture liquid of the Lactobacillus ONRIC
00240 (cell count: about 10°cfu/mL).

Culturing

25 10 mL of the preliminary culture liquid prepared above
was inoculated into 1 L of MRS liquid medium (manufactured by
Difco) sterilized in an autoclave at 121°C for 15 minutes,
followed by stationary culturing at 33°C for 16 hours, preparing a
culture liquid of the Lactobacillus ONRIC b0240 {cell count:

30  about 10°cfu/ml).

Harvesting and washing
1 L. of the culture liquid was centrifuged at 11000 rpm
for 10 minutes to collect bacterial cells, followed by washing

35 with phosphate-buffered saline that had been sterilized in an



t he suspension was preserved at -80C. The cell count of the 10
freeze-preserved bacterial cells thus obtained was 1.6 x 109cfu/nL. (2)
Production of tea-based fernentation bgégr_ages 3.4 g of green tea extract
powder (San-Ei Gen F.F.1.,Inc.) was added to 2000 g of deionized water and
heated to 15 60C to dissolve the extract by stirring at the sane
tenperature for 10 m nutes. The sol ution obtained was cooled to room

t enper at uragltogadveodo W1°6f fehel s alinutes - wds rERST epedFifHpat on $tasri | i zed

reagent boi8eqThee t&R-GaNkKed Rt iphafetine 861181 OMnenass c3zg 20 200 pL
-of freeze-preserved Lactobacillus ONRI C b0240 (FERM BP-10065, cell count:

1.6 x 109d&fagtei)ahasel Fmowgret wdshed gaine vishgehesivtte-bul Tpeeq cadéne
bottl e content . aft i n .at.i I t,..33 : s, followed
by stati onn%tl]ra;/C (19% t%‘%?llﬁgs?cce%]ﬁ?tel%ggi n%@% aég?&gﬁg?ga@%a%é{ﬁgﬁﬁ%ﬁjgﬁi on |iquid.
The | asti Seagirdt2bypaZterdfalgreehl tenwrt rakctt hewdexuiShnnds G&7cf u/ L.

Separ atel y 00_nL of dei gni zed fer ving_a, tenperature of _93C was
added to fOEé of 185t b éi&S(SP/ﬁYg‘g?er&rqb gogff,d?t%ﬁz,edaﬁajé%ﬂ ngﬁ t hree
tinmes at GJulRutedi Picfadls, cblls, werd silipestiafitin nirddlseluansh enthichhe

obt ai ned tea-leaf-containing 30 liquid was filtrated with a stainless steel
filter, addd beenfsterhtieegadnconl ddasiareanti telBatRrt &5 IVOWES) oM. The

cooled filtr i | | dei,gnj vater ¢ The tea-
derived Brelhf3 %}x‘ép%@é%ﬁ ﬁ%%r%%%%?%c{na v(\)/gés' 0?&21%&%%%0 rrL%o?fgit}geen

t ea- badsed frremrenpatservdd dquictepiapacelds Ihuabobbaives naged . Gi X HLOTOGQ/mhA.. of
oolong tea (tea extract). 500 -25- ng/L of vitamn C was added to the

m xture. The liquid m xture obtained was sterilized by heat, and poured
into suitafille Gontlachers,ofprtepabingdtbanizagediberpentmdesn bever ages of

the invention. 5 The, tea-based fernmentation bever _thu repared had a
light flavor and re ‘r4esgni° g%Sﬁ? n%esas.exFﬁgcng)%as{e%a%%zlnglt %rP cell count

was 5.2 x HOGaf.yfnt. ) Thes taeisks 0b 2060 fpldfodengnies weranphes Ishweld tbhat

15 60°C to dissolve the extract by stirring at the same temperature
for 10 minutes. The solution obtained was cooled to room
temperature, and 2000 mL of the sclution was transferred into a
sterilized reagent bottle. The tea-derived Brix of the solution
was 0.32.

20 200 pL of freeze-preserved Lactobacillus ONRIC b0240
(FERM BP-10065, cell count: 1.6 x 10°cfu/mL) was inoculated into
the reagent bottle. The reagent bottle content after inoculation
was warmed at 33°C for‘16 hours, followed by stationary culturing,
preparing a green tea-based fermentation liquid. The lactic acid

25 bacterial cell count of the liquid was 107cfu/mL.

Separately, 1000 mL of deionized water having a
temperature of 93°C was added to 20 g of oolong tea (Mitsui Norin
Co., Ltd.), and stirred three times at 6 minute intervals, i.e.,
at the start, middle, and end. The obtained tea-leaf-containing

30 liquid was filtrated with a stainless steel filter, and the
filtrate was cooled over an ice bath to 30°C or lower. The cooled
filtrate was diluted with 2000 mL of deionized water. The tea-
derived Brix of the obtained tea extract was 0.24.

1000 ml. of green tea-based fermentation liquid prepared

35 above. was mixed with 1000 mL of oolong tea (tea extract). 500



t he tea-based fernentati on beverages of the invention have 10 excellent |gA
production enhancing activity and nucosal inmunity stinulating activity.
Exanpl e 2 Production process 2 of tea-hagsed fernentation beverages 15 (1)
Production of freeze-preserved bacteria cells Pre-prelimnary culturing
100 gL of Lactobacillus ONRI C b0240 (FERM BP-10065) freeze-preserved at
-80C was defrosted.and, added to 10 of, VMRS . liquid,nmedium (manufactured
by i f ooy E4GF 1% JAGAH  dn A GEPEReT20 I TFEEPor T8 i b anHHEE

resul ting ghediufel was StdjEciRd b9 heial iarpppuealt iinguataBBE for 16
hours, preparing a pre- prelimnary culture li gui,d of the Lactfbaf%:i | 1 us

ONRI C b024‘€)0111@éllr16rscOEH?E’a@BﬁJFeTOé%‘EHI nigrmesEaplan  pREEAges Pt urthg 100 gL
of the presps&ldignnary culture liquid prepared above was inoculated into
10 mL of MRS liquid nmedium (manufactured by Difco) sterilized in an

aut ocl d&ve at 121C f Bre 15aHaggteSernentiaiicd bgveradevidy PUERaRehdast 33C

for 16 hours,. i ur | ol d-0f sthe g +h

Lact obaci | ulsl%%R&réggg%Z%%i ?Eggrlglsko%uﬁ?éa%ﬁtg&%lg%%éf gﬁrﬂ.? C'u%]t unrdl ngelo m
of the pretém rarntcuhsud £ Ik quPefphepar ed above 35 was inoculated into 1
L of MRS |iquid nedium nuf act ure -.26- _Difco teriliz i n
autocl ave at 121C fgﬁel% i & egﬁle g%ﬁoo%é@ E}?Sét%%?r@r%aeﬁyséﬁﬁ clijri]‘q}]% at 33C
for 16 houfise HHePRABRAJE@mEitatUba begeidahef dfhehkatiwhadionl havéONRI C b0240
(cell count: about 109cfu/nl). 5 Harvesting and washing 1 L.of the culture
|1 qui d OhaseEert ugeh BECIDHOT FRASTG1AA PORAEEeTRd TH5OPaL: LBREE a
cells, fol lowed Y nyasbingityM th phosphate-buffered saline that had been
sterilized in an 10 "autocl ave at 121C for 15 minutes. A further
centrifugati on was

Example 2

Production process 2 of tea-based fermentation beverages

15 (1) Production of freeze-preserved bacteria cells
Pre-preliminary culturing ‘

100 pL of Lactobacillus ONRIC b0240 (FERM BP-10065)
freeze-preserved at -80°C was defrosted and added to 10 mL of MRS
liquid medium (manufactured by Difco) sterilized in an autoclave

20 at 121°C for 15 minutes. The resulting mixture was subjected to

stationary culturing at 33°C for 16 hours, preparing a pre-

preliminary culture liquid of the Lactobacillus ONRIC b0240 (cell
count: about 10°%cfu/mL).

25 Preliminary culturing _

100 pL of the pre-preliminary culture liquid prepared
above was inoculated into 10 mL of MRS liquid medium
(manufactured by Difco) sterilized in an autoclave at 121°C for 15
minutes, followed by stationary culturing at 33°C for 16 hours,

30 preparing a preliminary culture liquid of the Lactobacillus ONRIC
b0240 (cell count: about 10°cfu/mL).

Culturing
10 mL of the preliminary culture liguid prepared above
35 was inoculated into 1 L of MRS liquid medium (manufactured by



carried out to collect the bacterial cells. The collected bacterial cells
were washed again with phosphate-buffered saline that had been sterilized,
and col l ected by centrifugation. Sepat,%gjy, 20 g of green tea extract
powder (San-Ei Gen 15 F.F.1.,Inc.) was dissolved in 1000 g of deionized
water. The collected bacterial cells were suspended in the solution, which
had been sterilized in an autoclave at 121C for 15 mnutes, and the
suspensi orPieE)f FEEER1 YR AN PReaBEPFIRGUAT R 1The Ay dezBiNresser ved

bacteri al I eeldh¥S 9@%’@1&%@ ﬁlguglﬁ?% 1Q9ahot G5612Q 6 RbuFs 0%&\%?&19? gn e

t ea- based fernentation beverages green tea extract

Gen F.F. Iculitage) l\mgl@d@r%d:heo L@@@Qb@cerluﬁapﬁﬁﬁ@el@rom e(rceéﬂrdcﬁ%’fted to 60C
to drssol¥ﬁxﬁﬂg 19ALF by stirring at the same tenperature 25 for 10

m nut es. e solutron tained was cooled to room tenperature, and 2000 nL
of thebsolution was transferred into a reagent bottle. The tea-derived
Brix of t sol%r Qn_vas }1 25 ng of freeze-dried Lactobacillus ONRIC
b0240 (FE 16868" d%ﬁ% %ﬂgu 3.7 x 109cfu/g) was inoculated into the
30 g gzégfent bgtth le. The déﬁag%l’lh bum@t;té elliqpﬂlulermsaéézetrmjﬂm@@b al agipmwm&pmwar med
at or_16 hours, and the bacterial cells subjected to statronary
cul turi ng ¥¥sth REBHEER 19 aﬂOlS-SFF bag rlalS‘:?Wiﬁg JE?U/C;&L ef byseashigid o

vitam n Cyas, atdegnhoe i iciuEg] Lhduimh3hatihysebiinad zedhen | dgui d
m xture obtained was sterilized by heat, -27- and poured into suitable

cont ailfler sautprCé-@arﬂ ag 1HEC darbds ad nutesmeht diirghebeventagesiget ichewas
I nvention Qablttyo aéc?l‘?r%%@%e%aé{é’rb aiacggiﬁ E”EB%?%% bever ages
ver ages ad 't he

5 The tea(%aseg fernmentation be tal ne ow ng physica
propert i esactHrdaleacbhs etbrfeemashedt doribevshapgbosphatee bufiened osrldbrai ned

usi ng freq§§ &mﬁd %gﬁ §%éf§ilzed 4ag§ géifg% edcggnéénf%i%uéa%ggSTU/nL (as

nmeasur ed by
Separately, 20 g of green tea extract powder (San-Ei Gen

15 F.F.I.,Inc.) was dissolved in 1000 g of deionized water. The
collected bacterial cells were suspended in the solution, which
had been sterilized in an autoclave at 121°C for 15 minutes, and
the suspension was freeze-dried. The cell count of the freeze-
preserved bacterial cells thus obtained was 3.7 X logcfu/g.

20
(2) Producticon of tea-based fermentation beverages

4 g of green tea extract powder (San-Ei Gen
F.F.I.,Inc.) was added to 2000 g of deionized water and heated to
60°C to dissolve the extract by stirring at the same temperature

25 for 10 minutes. The solution obtained was cocled to room
temperature, and 2000 mL of the solution was transferred into a
reagent bottle. The tea-derived Brix of the solution was 0.36.

25 mg of freeze-dried Lactobacillus ONRIC b0240 (FERM
BP-10065, cell count: 3.7 x 109cfu/g) was inoculated into the

30 reagent bottle. The reagent bottle content after inoculation was
warmed at 33°C for 16 hours, and the bacterial cells were
subjected to stationary culturing {estimated initial cell count:
5 x 10* cfu/mlL) . ‘

500 mg/L of vitamin C was added to the culture liguid

35 thus obtained. The ligquid mixture obtained was sterilized by heat,



measuring the cell count of lactic acid bacteria of the Japanese Food
Sanitation Law) Turbidity: 0.038 (neasured by a spectrophotoneter U 3000,
manuf actured by Hitachi, Ltd.) 15 Lactig-acid content: 14.8 ng/ 100 nL
(measured by a high performance |iquid colum chromatography, manufactured
by JASCO Acetic acid content: 0.6 ng/ 100 nL (nmeasured by a high

performance |iquid colum chromatography, 20 manufactured by JASCO Citric
aci d cont eftd BOWSHyARe0nT {iedSuFERT B S i §if Spar ey rﬁ}%éeeraﬁ?%dcm urm

chr onat ogr gphyent JMABHS BEFaFRLE DB I ARCA naa-ider.i ved Brix: 0.24 (measured by
a digital differential 25 refractoneter DD-5, manufactured by Atago CO.,

Ltd.) Sensory evaluation: Tea flavor and sourness (experinental tea at 4C

was sanpl e or -I [ L I i XA
showed tha(t(j B)Tth%]g%(%a@gtggggg?%%ﬁngn%%ﬁ %n‘e %v%%saetgcgsﬂe%?ggﬂ-ﬁenti g%;ﬁive 30
excel | ént | gA produfhéoreaeriamed Agraetiation bedenaces abtiadmadi hgd the
stinulatin VAR AN | e 3 Production process 1 of tea beverages 35
1000 L of’g?jglﬁ%)dnj‘:{1 eéhﬁéﬁﬁg\ﬂpﬁétgg?énperature of 93C -28- was added to 40
g of ool ongrieadaMoasad Narmant@aipnlbdvgragnadf sher federdtdi@ecbtaisedt 6
mnute intervals, i.e., at \59??5% start, mddle, and end. The obtai ned

t ea- | eaf - COME GG 2P GGt WeSteriPfrated with a stainl ess steel filter,
and the fiptiratgswas 5 cooled over an ice bath to 30C or |ower. The
tea-derived Brix of the obtained tea extract was 0.96. Separately, 1 niL of
freezdOpr eSekl épupact 8¢l at 1EBrfe/mh (Asaseabated | ks WWNRNELhOR 40 FERM

P-10065) (psenared ktReBXaPl&uhtr 6F) lades: !&awbéaeiéfwt& %ﬂgoJelsga% fse

aqueous sol ution containing 10 15%carrot juice, followed by cu ring at
33C for 24F¢lirSanitheion Law)

Turbidity: 0.038 (measured by a spectrophotometer U-3000,
manufactured by Hitachi, Ltd.)

15 Lactic acid content: 14.8 mg/100 mL
(measured by a high performance liquid column chromatography,
manufactured by JASCO)
Acetic acid content: 0.6 mg/100 mL
(measured by a high performance liquid column chromatography,

20 manufactured by JASCQ)
Citric acid content: 1.2 mg/100mL
{(measured by a high performance liquid column chromatography,
manufactured by JASCO)
Tea-derived Brix: 0.24 (measured by a digital differential

25 refractometer DD-5, manufactured by Atago CO., Ltd.)
Sensory evaluation: Tea flavor and sourness (experimental tea at
4°C was sampled for evaluation).

The tests of the following Test examples showed that

the tea-based fermentation beverages of the invention have

30 excellent IgA production enhancing activity and mucosal immunity

stimulating activity.

Example 3

Production process 1 of tea beverages

35 1000 mL of deionized water having a temperature of 93°C



culture liquid was separated by centrifugation, and sterilized at 60C for
10 mnutes or nore, preparing a concentrated bacteria- containing liquid
(cell content: about 1010cfu/nL). 4 nL_g%_concentrated bact eri a- cont ai ni ng
liquid of the 15 Lactobacillus ONRIC b0240 was added to 1000 nmL of the
oolong tea filtrate (tea extract liquid). 500 ng/L of vitam n C was added
to the liquid mxture obtained, and the total anmount was diluted wth

wat er to 4@G0agdedThe 4 Iutoddopieny d-ad XtEsuhaopiduled i htdski 2l e

cont ai ner ; ugy t.ea hever . he, 20 i nveptd he tea
beverages%ﬁﬁ%g%§b§g?%%J%%§% §%|?gﬁ%£¢$g3%%é£ﬁ lébﬁ%ﬁ?’tggtgﬁéT éH%H was 5.5
and t he celildddeunandesnd. 6The dAciingtnteaThen f-exngaohingel foplidowang Test

exanpl es s d.that., .25 the.tea bever f _the inyenti have excel | ent
oA br oductigt B y heihi ey YRRt aEaT [y e
activigy. cdeiapphbeed &H GHCHOA PHOTEESoZ Ddwdea DeyeiagerrdfedhBriear

beverages of the invention were pre qge follow ng the procedure of
Exanpl e 31%¥bé%Fa%%%?,t%ﬂs%§t§F§FtV%§ nmeterial, pu-erh tea (Mtsui Norin

Co., Ltd.) was usedsdghiitaa$, Qfmpqiprf&ebea~§f@bé@%aoeaetéfi@ QG 89239
(FERM P-10064 :freeze-preserved bacterial cells prepared in the same manner

as 35 in e111¢g)QNRIGs LO34R (FERY dcd 086 L athmstpacer| 18 Bxgurdend240
-29- (FERN 5@’7 1@9§5ln%5mée%ai9€¥ei @@g%LOfoft Egu%ﬂ}@ @dl%iéﬁo&ﬁ&ﬁfiﬁ%gbr own,

had mld taste and characteristic vor. T was 5.5, and the el
count 10as 15%6 cartOfciwied,. folTheed dsy scudftutrhegfat |IBACNHod et hexaspl Ehe

ot oduct | o “XEREnE R SUTI L CF ARE b e CERERAT Ty et Fhel 31T g 286! Fy.
Exanpl e 5 gifcPredudd indmupesCces suck)f prepabised fnaent adtan teexerages The
tea-based I el mental! PRy 28 (2985 Shed® LY Beru /) .
4 ml, of concentrated bacteria-containing liguid of the
15 Lactobacillus ONRIC b0240 was added to 1000 mL of the oolong tea
filtrate (tea extract liquid). 500 mg/L of vitamin C was added to
the liquid mixture obtained, and the total amount was diluted
with water to 4000 mL. The diluted liquid mixture was poured in
suitable containers, producing tea beverage products of the.
20 invention.
The tea beverages thus obtained had a light flavor and
clear taste. The pH was 5.5 and the cell count was 2.6 x
107cfu/ml.
The tests of the following Test examples showed that
25 the tea beverages of the invention have excellent IgA production

enhancing activity and mucosal immunity stimulating activity.

Example 4
Production process 2 of tea beverages

30 The tea beverages of the invention were prepared
following the procedure of Example 3 except that, as a starting
material, pu-erh tea (Mitsul Norin Co., Ltd.) was used in place
of oolong tea and Lactobacillus ONRIC b0239 (FERM P-10064
(freeze-preserved bacterial cells prepared in the same manner as

35 in Example 1-(1)) was used in place of Lactobacillus ONRIC b0240



were prepared follow ng the procedure of Exanple 2 except that

Lact obaci | lus ONRI C b0239 (FERN P-10064) was used in place of

Lact obaci |l us ONRI C b0240 (FERN P-10065),9.15 The tea-based fernentation
beverages of the invention had tea flavor and sourness. The pH was 5.0,
and the cell count was 4.0 x 106cfu/nL. The tests of the follow ng Test
exanpl es Shgﬁﬁﬁgrﬁtﬁ% 5 he tea-based fernentation beverages of the invention
have 20 ex¢ Sﬁ ?)Foducti on enhancing activity and rnucosal imunity
stinmulating activi tyheE&(@amieﬁfe&aBégduf:tﬁm iprenessn dstafwdde dabrsetbwn,
fermentati on_beverages 25 ea based. f er nent at| n bever aggs of the

i nvent i on Ne@retist &pEFEAET I aﬁ(},}eﬂ%t’p‘? ®Fe of GEPMPE x @86t theat |

as a startjog r’@;lglncl aks @I%\gk Toe@r§Xir act powder was used in place of
green tea extract powder tea was used in place of oolong tea; and

Lact obaci | | us ONRI CTBGZ’S@‘{ﬂzElﬁNtPelé@JéhOWlfﬂgeé"ﬁétS@X@F@s@r vEgvWBACE S al
cells) was f 0 I [ . The
t ea- based Jflleﬂ%en%ndt %te?%%ggeege?%gg}tg gg %#éﬁ?f}n}]% I gﬁgggg%g n@ﬂ\IBF &89%2%?

t aste. Theephtneisids a8tiandy tdrel cekbsgbummuedy $L2mxldOiicf @wotlivi8s The
tests of the foll ow ng Test exanples showed that -30- the tea-based
fermentation beverages of the invention have excellent IgA production
enhanci ng Beamplid 6 and nucosal immnity stimlating activity. 5 Test

_ caabllltles of the
] ) SIS s patch cel |
cul ture Systenlaccomﬂerﬁbé4b4§aa fg&h&@QﬂnQ@§©@w@ng¢@<Ma&mb ghvahticand -

| kenaga et al. [Yasui, 10 et al., Mcrobial Ecolo in Heath and

.Di sease, 5‘:’911%533{61’@@?? fojr%éfﬁé@ath? pregedire o E?Ea@%}f%r%@m@?t 9% 2002) ] .
The test proesshHias ar enec WA0WGFERM P-10064) was used in place of

Lactobacillus ONRIC b0240 {(FERM P-10065).

15 The tea-~based fermentation beverages of the invention
had tea flavor and sourness. The pH was 5.0, and the cell count
was 4.0 x 10°cfu/mL.

The tests of the following Test examples showed that
the tea-based fermentation beverages of the invention have

20 excellent IgA production enhancing activity and mucosal immunity

stimulating activity.

Example ©

Production process 4 of tea-based fermentation beverages

25 The tea-based fermentation beverages of the invention
were prepared following the procedure of Example 1 except that,
as a starting material, black tea extract powder was used in
place of green tea extract powder; black tea was used in place of
oolong tea; and Lacteobacilius ONRIC h0239 (FERM P~-10064; freeze-

30 preserved bacterial cells) was used in place of Lactobacillus
ONRIC b0240 (FERM P-10065) .

The tea-based fermentation beverages of the invention
retained black tea taste. The pH was 5.8, and the cell count was

1.2 x 10'cfu/mL.
35 The tests of the following Test examples showed that



(1) Experinmental animals 15 Female mce of inbred strain SPF/ VAF BALB/ c
AnNCrj were wused. The obtained test mce were quarantined for one week.
During the quarantine period, an MF soli,d diet (product of Oiental Yeast
Co. Ltd.) and tap water were supplied aa libitum 20 (2) Peyer's patch
cell culture nmethod After the quarantine period, 80 mce were divided into
8 groups of 10 mce each in such a manner that the average body weight of

each group-hRadeasheased d9npeprat sgpedevanagesgPbubithdnVessiprmMaN e were
sacrificed,exenyyday d GlRkeo8h dMeBlY abptesty neeRdcdhss etimPdkyt he
Peyer's patches Pr on?the small intestiné. The Peyer's patches were cool ed
with ice igtimuleshngidaigatityn t ube containing MEM [Eagle's MEM (product of
NI SSU ), 2 nM glutam ne (product of A BCO, 1 nM sodium pyruvate 30
(product of A BCO, and MEM nonessential am no acids (product of GBCO].
The cebl s Tsiteegaspsie T hrough a nesh to prepare a single cell suspension
.and washed well with 5 of MEM The cel su nsi on s filtered and
centrifuged at 4'C f%éoﬁxﬁlﬁﬁ'\%’i 5%?/ ﬁ?%lﬁreocf"%%l%—h?%@ﬁ@sq Af t er
centrif ugaddpami 1t Bees % £ WHeUDRRSUPEIRETARICi WaBatesmive ey Sé€tddrnand t he
precipitate -31- was suspended in 5 nL of MEM After this procedure, had
been repddftd® LRiBS, 2 tIRYBT 6cPpFElat e MaSUdGepe ntet- h 2e6CRri g toEMPe
cont ai ni ng. AYERS GRECHUY 9h “hBED et and the A a @ uiabieasiBeyer' s
patch cells was counted. The cell suspension was i noculated into a
96- wellD pleit @lt.o MPiepadrielaEcollbgr uin Uteatyl and. Digepsepr épatadbi oY it est
cells Lact illu b02 Fg?g{\é - 1Q064)5 a ct ciil.llus ONRI C
b0240 (FE%&QTOO@SWB%LGSQ%ES es@deggé.h 1?@%& glggetétrelgg wer e
cul tured iprovedihacesuatakd=e foddowheir cultivation until the stationary
growt h phase was reached and the resulting cultures were then centrifuged
at 7,000 g for 10 mnutes (4C). The cells were washed three tinmes with
PBS(-) and(i} Esxperimental animals

15 Female mice of inbred strain SPF/VAF BALB/c AnNCrj were

used.
The obtained test mice were quarantined for one week.
During the quarantine period, an MF solid diet (product of
Oriental Yeast Co. Ltd.) and tap water were supplied ad libitum.
20
{2) Peyer’s patch cell culture method

After the quarantine period, 80 mice were divided into
8 groups of 10 mice each in such a manner that the average body
weight of each group was essentially the same. After grouping,
25 ten mice were sacrificed every day to take out the small
intestine and dissect out the Peyer’s patches from the small
intestine. The Peyer's patches were cooled with ice in a
centrifugation tube containing MEM [Fagle’s MEM (product of
NISSUI}, 2 mM glutamine (product of GIBCO), 1 mM sodium pyruvate
30 (product of GIBCO), and MEM nonessential amino acids (product of
GIBCO)]. The cells were passed through a mesh to prepare a single
cell suspension and washed well with 5 mL of MEM. The cell
suspension was filtered and centrifuged at 4°C at 1,000
rotatiens/minute for 10 minutes. After centrifugation, the

35 culture supernatant was removed by suction and the precipitate



suspended in 5 nL of physiological saline. To determ ne the cell 15 count,
turbidity was neasured at 660 run. The cells were then sterilized by
autocl aving at 100C for 30 minutes. A tupidity of 1.0 at 660 rimwas
determned to be equivalent to 2.0 x 109 «cells/nL. 20 (4) Determ-nation of
| gA concentration in culture supernatants The Peyer's patch cells prepared
above in (2) above re.s e nt al ni 5% FB. adjusted to
3°8"% 106 Tl FHRHIIS A S O o e e KRS TeRE: P HBCIRAURE hi o & 96.
wel | cell eupéanret phate, ﬂ’M@rﬁbécﬁbllﬁatél% su@pehleat Bsticelll o25vmugspensi on
at a concentratjon of 2.0 x 109 cells/nL gre pared above in (3) were added

to each weFPNERiRiRg }§I’§{3§ SrePIAtt @fedlBECR7@nd fhe heugeas sdcdlable oy cop

for 7 dayspeJuend Yoatlh EEIQ%a@—'o%%R%MSa%@%bﬁf)sﬁpe%m%ﬁ”&@é‘trat' on of
50 }ig/m. was used as a positive control instead of 20 pL of the above

cel | s. Bubseguekttiad inke aolatwaldAprdsheehe rrnsbons @f Cﬂﬂe culéywket phatecul t ure
supernatants were determ ned by ELISA using a comercially available kit.
35 (5) I gA production enhancing activity of ONRIC lactic acid -32- bacteria
Tabl e 1 bel(dw Btepaxrathen| gi mstdwetlilen enhancing activity of ONRI C | actic

acid bacteria in ter of. st.i.nul a total 1gA
concentrations of s %?%ﬁl é%fgf% 9%553 é)&%%ﬁ%?a&oog%c bacteria as
det er m nedrabedigad 1 1(4) ONREE am@zt@ tQ‘ERNaBPOiO@GE)OWJ:@ uselt 4§ ersdipenakant
pr epar ed b¥ adding 10 pL of PBS(-) to MEM and cul turing the cell-free
medi urh? i nThets MAEeTARNKETS Ot tRrgdy snRedia sprditahte ¥t BPeithe test

results usbﬁﬂtf\ﬂ‘f’dl@ﬂs uKﬁQ!th@Géﬂa%n.%ﬁth JEHR3CHBRLE x@ése ewadi Andalles 1
to 4. The test results of positive control (LPS 50 pg/nL) are -

i ndi cat ed &8SuHgdI% |Ovétur,@ﬁtweme ©hpB) centhifugssk el at YYh sivewaOunder
"Strain Nopip ﬂufbé -chablgy gLand Jagjzftt»&h%hfew Eﬁ%é‘gcﬂae%f %9&9315‘1@(}2 apds A

deposi tories: Aneri can Type ure Col | ection; Manassas
suspended in 5 mL of physiological saline. To determine the cell

15 count, turbidity was measured at 660 nm. The cells were then
sterilized by autoclaving at 100°C for 30 minutes. A turbidity of

1.0 at 660 nm was determined to be equivalent to 2.0 x 10°
cells/mL.

20 {4) Determination of IgA concentration in culture supernatants

The Peyer’s patch cells prepared above in (2) above
were suspended in MEM containing 5% FBS and adjusted to 2.5 x 10°
cells/mL, and 200 uL of the suspension was inoculated into a 96—
well cell culture plate. Twenty pl portions of the test cell

25 suspension at a concentration of 2.0 X 10° cells/mL prepared above
in (3) were added to each well of the plate and cultured at 37°C
in the presence of 5% CO, for 7 days. |

Twenty pL of LPS (Lipopolysaccharide} at a
concentration of 50 pg/ml was used as a positive control instead

30 of 20 uL of the above cells.

Subsequently, the total IgA concentrations of the

resulting culture supernatants were determined by ELISA using a

commercially available kit.

35 {(5) IgA preoduction enhancing activity of ONRIC lactic acid




15 JCM Japan collection of Mcroorganism The Institute of Physical and
Chem cal Research, RIKEN NRIC. NODAI Culture Collection Center, Tokyo

Uni versity of Agriculture; Setagaya- kggz'[okyo, Japan -33- Table 1 Strain

| gA No. Cenus Species Subsp. S.1. Confrol (PBS) 1 Positive Control (LPS)
13.1 ONRI C b0239 Lactobacillus plantan/rn 5.61 ONRIC b0240 Lactobacill us
pl antanm 6. 31 TCC 43121 Lactobacillus ac/dophi/us 1.1 JCM 1059

Lact obaci RagLSFEBvis 1.2 JCM 1115 Lactobacillus buchneri 1.17 JCM 1134

Lact obaci | | us case/ case1ol108e1dOMNA0 haCkPasiddiie: il aichiidgb IO
1002 Lact obacillus del bnieckii bulgaricus 1.2 CM 1012 Lact obaci Igl us

del bni eckidctderini eEkPNRIC dacticvaidd dbacierdbath| tegsdetbpbrydatioact / s

1.31 JCM.11l/ ctopacj || us n . ; Lagt j assed
T35 JowiTTEE (GETobach19s thET hara 1t Shnegdnthe 8F) Sitqedael
ohnsont/ XcdhtaihCivg8ATRIA detcahacatid hdadfeirigr anudeide @8 nedCb&8418n (4)
Lactobacillus keHr/ 1.2 JCM 8130 ctaobacil lus aracase/ paracase/ 1.11
S 155 AR SE Fo ot ol s PR br b e o s e A Pr R SRATR | L

p/ ant ani mabiBbg IEMi 554 Heaqt-gbasi Mtsarl antanuihd. e cdOM-B834d medium

Lactobacil lus p/antanim 1.18 JCM 1112 Lactobacil/us reuter/ 1.15 ATCC
7469 Lact dihd ISHEs LR RdfHESTs feX0% daivap 57 TeARF R (4-0d - sake/ sake/ 1.52

JCM 1150 Lactobaci | Iy sabivatd s sSalshahniasi dud&nown lactic acid
10 bacteria are shown in Tables 1 to 4. The test results of the
positive control (LPS 50 pg/mL) are indicated as “Positive

Li4

Control (LPS)”. The abbreviations shown under “Strain No.” in the
tables stand for the following microorganism depositories:
ATCC: American Type Culture Collection; Manassas, VA, U.S5.A.

15 JCM: Japan collection of Microorganism, The Institute of Physical
and Chemical Research, RIKEN '
NRIC: NODAI Culture Collection Center, Tokyo University of

Agriculture; Setagaya-ku, Tokyo, Japan



JCM 1231 Lactobacillus sa//var/us sal/var/us 1.14 JCM 9504 Lactobacillus
'sueb/cus 1.2 JCM 5885 Ped/ ococcus ac/d//act/c/ (pentosaceus) 1.51 JCM
5890 Ped/ ococcus pentosaceus 1.4 JCM 6124 Leuconostoc nesentero/ des
mesentero/des 1 NRIC 0103 Enterococcus faecal/s 1.0 NRIC 0110
Enterococcus faecal/s 1.0 NR C 0134 Lactdbac///us brev/s 1.0 NRIC 0137

Lact obaci I#g@lbrevi s 1.1 NRIC 1713 Lact obac! | lus brev/is 1.08 NRIC 1950
Lact obac// e[")r]ev/ s 1.1 NRIC 1964 Lactobacillus brews 1.07 NRIC 1965
Lact obaci ||/ usShaiav/ s| 1. 07 -34- Table 2 Strain IgA No. Genus SpecijegASubsp.
S.I.  NRIG 104ReLact pbaci | / gsngasei casei $pddiesNRI C1597 Igpggpbaci ||| 63, pasei
Case! 0.9 . NI:{I 9,19.1.7 dpﬂ&&l?éﬁgj I I Us cagei casel T.0T -Nt<| E\'l9.4..£. haa:ﬁggachl | us
casel casdl 1. UL Ul C . LI0 cd CTrTus TdAdstl CAaAs ¥l 1. U URI'C1TJY0OS
Lact obaci /s —ehse EYMYe QUEOTARSE oba ¢ act obackH ys—casei—easei 13!
NRI C1975 LQNRIG 239 tactobaailys us 102 1AM a76 | actobacillus curdiat 3611, 1
NRI C1977 LQuREh#0240 |{sciobaodias u MRVCIO78 | act obacillus curvatius 68111
NRI C 1979 ARCC oS Lastobatiiat us 0. 99 |adiBbAD4 91 Lactfobaci |l | us de/ bruddky i
bu/ gari cusydmO7 HoMR £adBBzkact obact | |gssle/ brueckii /act's 1.12 |[NRI4Gg129
Lact obaci {]cx j qtﬂ’r?nnggogacggs NRI OO}g T nggl I us$ :rer _rrplnt um .19 117
IIIR:)20)132 L%MOD RIS el entumm 17037 NRrCOT35 TacyubacTius eTTreTT
' JCM  |1096 lactobacillus curvatus 163
JCM {1002 |Lactobacilus delbrueckii bulgaricus 1.23
JCM 1012 |Lactobacillus delbruecki delbruecki 1.41
JOM 1248 |Lactobacillus delbruecki factis 1.31
JOM (1173 |Lactobacilus fermentum 1.08
JCM (1131 |Lactobacillus gasseri 1.15
JCM 1185 |Lactobacillss hilgaroli 111
JCM 12012 |Lactobacillus ohnsorii 1.11
JOM 18572 |Lactobacilluis kefireranum 1.08
JCM 5818 |Lactobacilus kefiri 1.21
JCM 8130 |Lactobacilus paracasel paracasel 111
JCM 1171 |Lactobacilus paracasel tolerans 1.1
JOM 11149  |Lactobacilus plantarum 1.66
JOCM 11591 |Lactobacillus plantarum 1.14)
JCM 18341 |Lactobacillus plantarum 1.18
JCM 1112 |Lactobacillus revteri 1.15
ATCC [7469 |Lactobacillus rhamnosus 1.05
JCM 1157 |Lactobacillus sakel sakel 1.52
JCOM 1150  |Lactobacillus salfvarius salicitius 1.06
JOM 1231 |Lactobacilus salivarius salivarius 1.14
JOM 19504 |Lactobacilus suebicus 1.28
JCM  [9885 |Pediococcus acidifactici (pentosaceus) 1.51
JCM 9890 |Pediococcus entosaceus 1.44
JCM 6124 |Leuconostoc mesertteroides mesenteroides 1
NRIC 0103 |Enterococous faecalis 1.06
NRIC 0110 |Enterococcus faecalis 1.08
NRIC 0134 |Lactobacilius brevis 1.07
NRIC [0137 |Lactobaciilus brevis 1.13
NRIC 1713 |Lactobacillus brevis 1.08
NRIC {1950 |Lactobacillus brevis 1.12
NRIC {1964 |Lactobacillis brevis 1.07
NRIC 11965 |Lactobacilus brevis 1.07




NRI C0139 Lactobacillus fennentum 1.14 NRI C0141 Lactobacillus fetnentum

1.08 NRIC0142 Lactobaci//us fennentum 0.9 NRI C0143 Lactobacillus fenmentum
1.04 NRI C0144 Lactobacillus fennentum 0.97 NRI C0145 Lactobacill us
fennentum 1. 09 NRI C0146 Lactobacillus fetmentum 1. 05 NRI C0147
Lactobacillus fetnentum 1. 05 NRI C 19493Eactobacillus fenrentum 1.09 NRIC

1952 Lactobacillus fennentum 1.0 NRI C 1955 Lactobacillus fennentum 1.1

NRI C 1966 TleddeoBaci | | us hi/gardii

0.9 NRIC1967 Lactobacillus hilgardii

1.06 NR ~,193‘:£'5(r Lact gbaci TTus paracasegl paracasel 0.9 NRC 1937 I _
Lact obaci || us” par acdsei paracasei 0.9 NRIC 1942 Lactobacill us paragétsel
paracasei |0 9dNo. NRI ¢ 1944 Gepwsmbaci | ljus pApseiesei paracaddispl 0 NRPE 1945
Lact obaci | | IGHMA c abeitolpaiiacasei 0. 98aseNRI C 1946 Liaededbaci |l | us par at@Fei
par acasei | 1NRIC 199R (7 ARaddcotiact obaci | | jussepar acasei tigge¥ans 1.09 [NRIGB 935
Lact obaci [T wgd®piacasfirdphier ans 1. 03RRI C 1938 Laghgbaci |1 us par acpggi
t o/ erans J.I. WRI(.‘?RW Tapl G poms @l n TgAT], L,be[]u.snbE)? bubsp b R C
1939 LaCf[ o) ¢ / a Fﬁw Ldbm I OI—NRFC™192y Lou,t obacTus 1,00
par acasei +o;,¢3 . tet-eranrs—o9.99
NRI C 1947| LARG] 331 1 Laﬁ‘&ofaaﬁfl/usmegz t ol 16#58hs_ (0. Q8 7Y O
pent osus L. OIRIGHI6 Jbztebaciishaci | | us Q@'ﬁtosus 1.0 |®ern393 | act abacl07us
ent osus 1| 18RINRTE03ktdtactisbaci | | us pwmmsus 1.15 |1 NRIC1919 Lact|obat0d! us
pl ant arun| INBRC 1976 |/ actobacillus curvatus 1.14
NRIC 1977 |Lactobacilius curvatus 1.04
NRIC 1978 |Lactobacillus ctrvatus 1.11
NRIC 1979 |Lactobacillus curvatus 0.99
NRICO0191 |Lactobacillus delbrueckif bulgaricus 1.07
NRIC 1682 |Lactobacilius delbrueckif \lactis 1.12
NRIC0129 |Lactobacillus fermentum 1.00
NRICO131 |Lactobacillus fermentum 1.19
NRIC0132 |Lactobacillus fermentum 1.03
NRICO135 |Lactobacillus farmentum 1.02
NRICO139 |Lactobacifius fermertum 1.14
NRICO141 |Lactobacillus fermentum 1.08
NRIC0142 |Lactobacillus fermerttum 0.94
NRIC0143 _|Lactobacillus fermentum 1.04
NRICO144  Lactobacillus fermentum 0.97
NRICO145 |/ actobacillus fermentum 1.09
NRICO146 |Lactobacillus fermentum 1.05
NRICO147 {Lactobacillus fermentum 1.05
NRIC19249 |Lactobacilus fermentum 1.09
NRIC 1952 |Lactobacillus fermentum 1.06;
NRIC 1955 |Lactobacilus fermentum 1.12
NRIC 1966 [Lactobacillus hilgardi 094
NRIC1967 |Lactobacillus hilgardi 1.06
NRIC1936 |Lactobacillus paracasel aracasef 096
NRIC 1937 [Lactobacillus paracasel aracasel 0.94
NRIC 1942 |Lactobacillus paracasel aracasel 0.93
NRIC 1944  |Lactobacillus paracasel paracasei 1.00
NRIC1945 |Lactobacilus paracasel paracasel 0.98
NRIC 1946 |Lactobacilus paracasel paracasel 1.01
NRIC 1934 |Lactobacillus paracasel tolerans 1.09
NRIC 1935  |Lactobacillus paracasel tolerans 1.03
NRIC 1938 ilLactobacillus paracase/ tolerans 1.03




NRI C1920 Lactobacillus p/antarum 1.08 NRIC 1921 Lactobacillus plantani m
1.1 NRIC1922 Lactobacillus lantarum 1.37 NRIC1923 Lactobacillus /antarum
0.96 NRIC 1957 Lactobacillus lantanam 1.01 NRI C 1958 Lactobacill us
plantanim 1.31 NRIC 1715 Lactobacillus reuter/ 0.95 NRIC 1974

Lactobacill us reuteri

Lact obaci
Lact obaci
Lact obaci |

Leuconost d

Leuconost

Leuconost @
1. 33 NRI(
Leuconost d

acidilacti

1.28 NR

cerev/ s/ ae

| gA

1.16 NRI C1980 Lacrobacil/us reuter/ 1.31 NRIC 1599
uilsg{e/ 0.97 NRIC 1600 Lactobacillus sake/ 1.52 NRI C 1601

U e/ 1.07 NRIC 1602 lLactobacillus sake/ 1.37 NRIC 160
| ussggke/ [1.03 NRIC1575 Leliconostoc /actis 0.85 NRICLb7fA
c /agtis 0L 92 NRLC 1578 Lepconogtoc /act|s 1.% bNRIC1530
c 1aleis 1l 03 NAYWRRD | oubonostREEPacti 5 0 9URRI C 1758L
c MRIEA 839 1| acfobaiiiys1 087 | euparasaichc nesentte@ngles nesent er dliles
C1 3ORICH 84lc ofieabbiin@esent er oi (lasicaméent er oi gekratis 02 NRI Cl 15401
C NRBGMET RLESsJBsENt er ol dog,LaRP NRI COldArRedi ococcus 099
aci di | act IcTdcSgyy VLR Fol OT0CT s PO 0SACETS ey TRICUIZE gos
edi ococcys Ay acgusS P90 NNCI9jlo FeUrocoCCus | pentosaceus 1702
NRI C1914 Pndmﬁ“hﬁﬁusﬁﬁ@@¢@y -05|PeRIBFE1 915 Ped] ococcus—pentobacdl
QNRICEA¥C hidpefafaedis cer evi si @ertpsyy  NRI QD0Q2 Sacchar onyces 104
INRIZ 0399RI DB&04acHas char onycesrnfoevsevi siae 1.1 -36- Table|4 $tiBai n
NRIC0394 |Lactobacillus pentosus 1.15
NRIC1919 |Lactobacillus plantarum 1.32
NRIC1920 |Lactobacillus plantarum 1.08
NRIC1921 |Lactobacillss plantarum 1.14!
NRIC1922 |Lactobacillus arttarum 1.37
NRIC1923 |Lactobacillus |plantarum 0.96;
NRIC1957 - |lactobacilus \plantarum 1.01
NRIC1958 |Lactobacillis \plartarum 1.31
NRIC1715 |Lactobacillus revteri 0.95
NRIC1974 |Lactobacillus recteri 1.16
NRIC 1980 |Lactobacilius reuteri 1.31
NRIC1599 |Lactobacillus sakel 0.97
NRIC 1600 |Lactobacillus sakei 1.52]
NRIC 16801 |Lactobacilus sakei 1.07
NRIC 1602 |Lactobacillis sakel 1.37
NRIC 1603 |Lactobacillus sakel 1.03
NRIC1575 |Leuconostoc factis 0.85
NRIC 1576 |Leuconostoc lactis 0.92
NRIC 1578 |Leuconostoc lactis 1.00
NRIC1580 |Leuconostoc factis 1.03
NRIC 1582 |Leuconostoc lactis 093
NRIC1750 |Leuconostoc factis 1.03
NRIC1087 |Leuconostoc mesenteroides mesenteroides 1.33
NRIC1507 |Leuconostoc mesenteroides mesenteroides 1.02
NRIC 1541 |Leucornostoc mesenteroides meserteroides 090
NRIC0124 |Pediococcus acidiiactic/ 093
NRICQ122 |Pediococeus pentosaceus 103
NRIC0123 |Pediococcus pentosaceus 0.96
NRIC1913  |Pediococeus entosaceus 1.62
NRIC1914  |Pediococcus antosacels 1.05
NRIC1915 |Pedlococcus pentosaceus 1.28
NRIC0001 |Saccharomyces cerevisiae 104
NRIC0002 |Saccharomyces cerevisiae 1.02
NRIC0004 |Saccharomyces Cerevisiae 1.12




No. Cenus Species Subsp. S.I.

NRI 00005 Saccharomyces cerevisiae 1.0

NRI 00006 Saccharomyces cerevisiae 1.01 NRI 00007 Saccharonyces cerevisiae
0.98 NRI 00008 Saccharonyces cerevisiae 0.97 NRI 00009 Saccharonyces
cerevisiae 0.9 NRI00011 Saccharomyces cerevisiae 1.0 NRI 00013
Saccharomyces cerevisiae 0.9 NRI 00014 -S&ccharonyces cerevisiae 0.9
NRI 00015 Saccharomyces cerevisiae 1.0 NRI 00016 Saccharomyces cerevisiae

0.88 NRI §accharonyces cerevisiae 1.12 NRI00060 Saccharonyces
cerevisiag 1.44.. NRI|C 1412 Saccharonyces cerevisiae/ 1.0 NRICl414
Saccharomyces cereviisiae 1.03 NRI Cl4{l5 Saccharonyces cerevisi ae 0.I§A NRI C
1417 Saccharomyzes derevi siGemu®. 97 NRI C I3etieSacchar ony8eaisspcer evj s8he |0. 92
NRI C 1465 | SNFIO 0003 SBscr8RhHYesSi ae 1. ReroiBhi 1466 Saccharonycgs cereypgi ae
1.07 NR & NHICoRRRC S A Ses o OV1 L3R, Bpg T NRI'Q 1478 Sacchar ofyCeg;
cerevil sl ag RO 4oz oactchatronyces—CcereviSstae v - 2 A B e T e Se )
Sacchar Ommmgwgﬁza@%ﬁes NRLC..1E828V@3¢ char omyices cerevisiael Q @98 NRI C
1485 Sacchaf¥iyo¥8 géeefieroimmessD. 9 NRc@etid86 Sacchar onyces cerevilsi a@9l. 04
NRI C 1487 | SNRIDO00IM| Seshaerprdssi ae 0. BdrevMR C 1488 |Sacchar omyces cergggsi ae
0.91 NRI C14%8c GRGCHaL QMY oepo&e €VI ST REsgd NR CIA90 Sacchar onyCesy gy
cerevl sl ag¢ Wﬁepoﬂy ﬁ%ﬁéfgf%ﬂ&%ﬂdl Ully(., gf‘ ngll evl ST de 1. U3 =957+ ] Ia'S) DIIUV\ﬁgé n
Tabl es 1 te—d4— W thPHEFER S oduct-oliZ6Y "% he PBS clontrol—being tlakelhs 1,
t he mean & INRIGEOTAn dSerebardpyees cerevisiae 09

NRIC0015 .S‘éccharomyces cerevisiae 104

NRICO016 |Saccharomyces cerevisiae 0.88

NRIC0059 |Saccharomyces cerevisiae 1.12

NRIC00680 |Saccharomyces cerevisiae 1.1

NRIC1412 |Saccharomyces cerevisize 1.00

NRIC1414 |Saccharomyces cerevisiae 1.03

NRIC1415 |Saccharomyces cerevisiae 085

NRIC1417 |Saccharomyces cerevisiae 0.97

"NRIC 1461 |Saccharomyces cerevisize 092

NRIC 1465 {Saccharomvees cerevisiae 1.00

NRIC 1466 |Saccharomyces cerevisiae 1.07

NRIC 1624 |Saccharomyces cerevisiae 0.91

NRIC 1478 |Saccharomyces ceravisiae 091

NRIC1482 |Saccharomyces cerevisiae 0.94

NRIC 1483 |Saccharomyces cerevisiae 1.24

NRIC1484 |Saccharomyces cerevisiae 087

NRIC1485 |Saccharomyces cerevisiae 095

NRIC 1486 |Saccharomyces cerevisiae 1.04

NRIC 1487 |Saccharomyces cereVisiae 0.91

NRIC1488 |Saccharomyces cerevisiae 091

NRIC 1488 |Saccharomyces cerevisiae 084

NRIC1490 |Saccharomyces cerevisize 0.88

NRIC1811 |Saccharomyees cerevisiae 1.03




control is 13.1, which indicates a strong enhancenent of |1gA 5 production.
This culture systemwas thus confirned to be useful for evaluating IgA
production from Peyer's patch cells. A conparison of various lactic acid
bacteria in ternms of 1gA production-inducing capabilities indicates that
the lactic acid bacteria of the inventidh; Lactobacillus ONRI C b0239 and
10 Lact obacillus ONRI C b0240, have S.1. values of 5.61 and 6. 31,
respectively, and thus have remarkably higher |gA production- inducing
capabi l-ities as conpaseshdvh AnheapSLsal NS 4WhQr§€hStk|1e Ig‘P@?‘f@@u@Eﬁar@o@‘l 4.

| gA i nhi bits pat hogenic bacterial invasion, neutralizes 5 viruses and

t oxi ns, an8henBBHi & tdiodt é?iyn%lﬁc‘éie@eﬁsl Ay athomearEShancefeite ePssuEYe | gAis

por et kakchoets dstensewTorly RAPLE 2 ALl SrAATBMGN, Leghan |

BP- 1006%) werductiwt.edThis \Guiduire ByetérmIWaamthgsnaméxme(dl)toEbganéemm al
and 25 QUAPANTETREETOR G WEMTTIOR RO RSP ARCE R BOIta and
subsequent test periAdcompadifschobi dvaittdud paediet aefid Gdatrtral irYeasinsCo.
Ltd.) and After the quarantine period,

tap ter re supplied ad libitum
the nice \/\82 gg PRy £aPpb éil HEHHYSHEREGE? ¢ a“s&ﬁhe gactic

admi ni strabi9n BEOEriklsr 8Re MiGRhtidnl-achebasd 41 ussDiRkfe bA240 gMyabl e
cells) adm nistration gro (15 mice), and a Lactobacillus ONRI C b0240

e ons VG| Eachehs €  HisDRREE a4 Gobaas(1e Talgwr. og2y. B cuml & Pon of
Lact obaci | L-ugpENRl fe1R024R4f GhuOniflve %épggﬁémftﬂl N 15885 rdRELQBACI | | Us

ONRI C b0240 (Vi able and non-vi abl e cel for  oral adm ni'stration were
prepar ed byndueiid|depabidlihbehods comppabieteattiier Stratrobadioseus. ONRI C
b0240 was 95&%&%%& n MRS pedium until the stationary growth phase was
reached and the reésulting

IgA inhibits pathogenic bacterial invasion, neutralizes

15 wviruses and toxins, and inhibits dietary allergen invasion.

Enhancement of such IgA is important for host defense.

Test example 2

In this Example, the IgA production-inducing
20 capabilities of Lactobacillus ONRIC b0240 (FERM BP-10065) were

tested in vivo in the following manner.

(1) Experimental animals and their feeding

Fifty male 8 week-old BALB/c mice were purchased and
25 quarantined for one week. During the quarantine period and
subsequent test period, an MF solid diet (product of Oriental
Yeast Co. Ltd.) and tap water were supplied ad Iibitum.
After the quarantine period, the mice were divided into
3 groups, i.e., a physiological saline administration group {15
30 mice), a Lactobacillus ONRIC b0240 (viable cells) administration
group (15 mice), and a Lactobacillus ONRIC b0240 (non-viable

cells) administration group (15 mice).

(2) Preparation of Lactobacillus ONRIC b0240 for oral

35 administration




culture was centrifuged at 3,500 rnp for 10 mnutes (4C). The cells were
subjected to centrifugal washing with physiological saline tw ce and
suspended in physiological saline to achieve a 10 concentration of 4 x 109
CFU/ nmL. Non-viable cells: The viable cell suspension thus obtained was
autocl aved (heated at 121C for 15 mi nuf3@s) and then ultrasonicated using a
15 washi ng soni cator (BRANSON 2510) for 45 m nutes. (3) Test nethod The
Lact obaci | | us ONRI CIsGZabaciibipt ONESL) BYP24P epeiedde phd (Pyn-waeeler aplis)

adm ni ster 5_41 ce: Bt = 1.C8) et L actohagiddl us
ONRI C b02 q:( blgg I%&lcgﬁsg%%&%nn‘f%t:er ti nrgraog oe? f%lggy%%& m ces,' 14
~days (5 mice), or 21 days (5 mice) every norning in an anount of

109CFU 25Q}1a /rmuss day. Likew se, the Lactobacillus ONRI C b0240

(non-vi abl epared in (2) were orally admnistered to 15 mce of
the Lagtobacill us ONRE€oBdchDR4AD OfRDO-MIAD evagekhdjuasinim SREaheédungr oup

for 7 days (5.mce), 14 days (5 mce), or 21 days (5 mce). After their
respect i véta mthE st et i B Gye AL gwsh E{i{?éemwéé B‘Faéﬁ aﬁg‘oﬁbgmﬁ?%ﬂsta’reﬂi ficed
by decapidiati@B {19s CdntaGirulyhal &+ b3 onb irpt Bes1o Wiingltewasd *©ent théuged at

4C at 3,000 rotations/mnute for 10 m nutes to 30 obtain seruns. Peyer's
pat ch cel Ieshdsr Hepe epriaftof thecewitidMand vwathhed Wik ehysiR¥Ficsing t he
mce 1 n eas%ﬁ.igl'éoﬂﬁicé NP @s@enﬁ@&eﬁ{' s%ﬁogfgﬁées%l?ﬁg g ssaclad wth
opht hal nol ogi cal scissors t renove Pe er's patches tromthe snall

i nt estidne.cohventPeyion ofpdt ehe8” vBemEool ed with ice in a 24-wel |l
mcrotiter 35 plate containing an inconpl ete nedi um (RPM 1640 containing 10
ng -39- of Gentanycin) . The resulting culture was passed through a nesh
to prepar @lam-siiaglle c&€lls:suspensi on and washed well with 5 nL of the

i nconpl ete nedi um e obtajned cell suspensign was filtered _and
contriTuged at 4C atihe SR0PHOLGR OEPRFIRTE: r a1 EoRFHIFEe 5 SR pgtaved
centrif ugafricafedt e T2 turrsupeniaiedy) was tReRVE Rgonsustédamd the
pr eci giitate was suspended in 5 nL of t i nconp| ete medium After the

f the
above éroagﬁﬁﬂggcéﬂg}gﬁqqﬁg(@ﬁANSON 2510) for 45 minutes.

(3) Test method ,
The Lactobacillus ONRIC b0240 (viable cells) prepared

in (2) were orally administered to 15 mice (5 + 5 + 5 = 15 mice)

20 of the Lactobacillus CNRIC b0240 (viable cells) administration
group for 7 days (5 mice), 14 days (5 mice), or 21 days (5 mice)
every morning in an amount of 10° CFU/250 ¢ L/mouse/day. Likewise,
the Lactobacillus ONRIC b0240 (non-viable cells) prepared in (2)
were orally administered to 15 mice of the Lactobacillus ONRIC

25 Db0240 (non-viable cells) administration group for 7 days (5 mice},
14 days (5 mice), or 21 days (5 mice). After their respective
administration periods, the mice of each group were sacrificed by
decapitation to collect their blood in tubes, which was
centrifuged at 4°C at 3,000 rotations/minute for 10 minutes to

30 obtain serums. Peyer’s patch cells were prepared by the following
method. After sacrificing the mice in each group, the small
intestine was removed and dissected with ophthalmological
scissors to remove Peyer’s patches from the small intestine. The
Peyer’s patches were cooled with ice in a 24-well microtiter

35 plate containing an incomplete medium (RPMI1640 containing 10 mg



-washing, filtration, centrifugation, and suction renoval of the «culture
super nat ant was repeated once, the resulting precipitate 10 was used as
Peyer's patch cells. The control mice (15 mce) in the physiol ogical saline
adm ni stration group were housed w thout_being given Lactobacillus ONRI C
b0240 (viable and non-viable cells), and®their serums and Peyer's patch
cells were pr red i.n the sane 15 manner. as above, 7 d 5 mce), 14
ays (5 m o8 BT g o % TRen Ly T var e SR A rbasyed horoual o mgah
product i ongg esteddie Bevengse pat1ah seebbas{#f egiddiwhahed) wdusyiphepased£ 20
were suspended in 0.5 nL of a conplete nedium (RPM 1640 'containing 2 mM
L- gl ut am nkhe ww%ﬁea@@m%gﬁ,e IR igeRL Ce pénF IR o118 Ul keTed
strept OnY Chft A LA%EBS t At ad] uShed FoatBRisOMEnaEetdr a@NReRLLaL i on of
2 x 106 cells/nL. After the nunber of viable cells was counted, 100 pL
portiofs ohfté¢ie easitiriZBgstspendihensubbree i simarnatedti o xemsivedeby of a
96-wel | cel] .. cultuyr : rodu by- Peyer's patch
cells was gLé(\:/% %ﬂataegegglet Ee%@%ggggeggsga%f@hgg %grgerrc%/fsitﬁé cul turing
Peyer's paintomeldte asdane. afdtpreashe i aigovichpranedute aforisgAt30g psoduced, and

a nmethod conprjsing,cul turing Payer's tch cells 1n aculture system
cont ai ni ng"E et iraci P EECERRT CBBB40RORT v/ iRE] SUEELPR) MR 1pR)eriS pat ch
cel | stinubaltme sipstanegnangs FegsHteadoidy ameuntsaltigA greetycette The

conditions used in the Ia,tter net hod_are considered to be closer to the
actualld n ¥ diees @ FRERRehtPatdly &24pcifical |y, when the Lactobacill us

ONRI C - 40- b0240 (Vi fhd &Rft r3NmYERD] B GRlded) 1A €& BHYsY o281 BABILNEHl N
this test, the ingested |lactic acid bacteria are expected to provide sone
stinul us teniRlgapion gaewh wead ourhd THEOHadrPinEsIONR C b0240

(non-vi abl L) B%sRoNRT 405 (RALED: Celd L PWLBT 4 NG SUhSt gpge were
pr epar ed a%%(g{facﬁ ngl tg t]ﬁe (lfpo oW n(g met%o%. Lact ggac‘Hal us é?llf?l C §0240
(non-vi abl ehedt |s9runer apdyeever apehich cells were prepared in the same

15 manner as above, 7 days (5 mice), 14 days (5 mice), or 21 days (5

mice) after the start of the test.

IgA production test

The Peyer’s patch cells (precipitates) thus prepared
20 were suspended in 0.5 mL of a complete medium {RPMI1640
“containing 2 mM L-glutamine, 50 M mercaptoethanol, 100 U/mL
penicillin, 100 pg/mL streptomycin, and 10% FBS) and adjusted to .
achieve a cell concentration of 2 x 10° cells/mL. After the
number of viable cells was counted, 100 uL portions of the cell
25 suspensions were inoculated into each well of a 96-well cell
culture plate.

The amount of IgA produced by Peyer’s patch cells was
evaluated by two methods, i.e., a method comprising culturing
Peyer’s patch cells as are and measuring the amount of IgA

30 produced, and a method comprising culturing Payer’s patch cells
in a culture system containing Lactobacillus ONRIC b0240 (non-
viable cells) as a Peyer’s patch cell stimulating substance and
measuring the amount of IgA produced. The conditions used in the
latter method are considered to be closer to the actual in vivo

35 environment. More specifically, when the Lactobacillus ONRIC



stinmulation 10 The suspension of Lactobacillus ONRI C b0240 (viable cells)
for oral adm nistration prepared above was further diluted with a
phosphoric acid buffer to achieve a concentration of 107 CFU niL
(turbidity: 0.275 at 660 nm and the resulting bacterial cell suspension
was autoclaved (heated at 121C for 15 nffAut es) 15 and then ultrasonicated
usi ng a washi ng soni cator (BRANSON 2510) for 45 m nutes. In the nethod
usi ng t he XPE¢Er (EightePrcEPN-¥izmma £9ld§) 3Dy, 28pIpLStradiobaci | | us
ONRI C b02 n i aly Reyer 4s L@n was
added to églé% \%%ﬂ{' an(fezl%%%?%g%dl%%&&fe%% (I%C%? r%&a%Mgléﬁ%%ﬂa% at%ded to
each wel | providel some Réywius patidte delvies”’ atp37d iaelilse presence of 5% CO2
for 7 days. In the t ot ing r t el | ting
substance, 10 pL of Tﬁeyg‘? (()r}%al%l ﬁus P&Qgc b% dgegg gpabcl ceﬁH n%l%%pl ace
of theslLagigback! patsctONRIC- beﬁzﬁ@la(mm \smbbt&naé veald @):epar:led heecceaneng
procedure as ﬁbo%ze was, foll ogte(g to culture Peyer's patch cells. (4)
Measur emeri® FhE EoHtUPESHFERRGt ants were isolated fromthe cell 30
culture solutions by centrifugation and frozen for storage at - 80C until
t hey were used to neasure the tot al concentratl ons of IgA produced in the
cul ture sJU@sitnbegs ARICQPEP4] g : T Ped

super nat a al 19gG concentratl ons of the serums were 35 determ ned
by ELI SA %ﬁﬁg% cially available kits. -41- (5) Results Figs. 1 and 2
show 1be results (| heconseengiar @rﬁ éﬂdtObrgGJd@Iﬁc@NRI%tbQﬁﬂO respebeivel y).

5Figl f L
cuper nat ant e Lo L) e PO e RPEER e e Sa i P
control physhokoghssphadld aeladmflﬁeai it hohigveup coficedteatash as 107

[22?31)32?9% N OB 0 Ab1 e doey ) g el e fhg ibterial

cell suspension was autoclaved (heated at 121°C for 15 minutes)

15 and then ultrasonicated using a washing sonicator (BRANSON 2510)
for 45 minutes.

In the method using the Peyer’s patch cell-stimulating
substance, 10 pL of Lactobacillus ONRIC b0240 (non-viable cells)
for Peyer’s patch cell stimulation was added to each well and

20  then 100 ul of FCS-free RPMI1640 was added to each well to
culture Peyer’s patch cells at 37°C in the presence of 5% CO; for
7 days. In the method not using the Peyer’s patch cell-
stimulating substance, 10 pL of physiological-saline was added to
each well in placé of the Lactobacillus ONRIC b0240 (non-viable
25 cells) and the same procedure as above was followed to culture

Peyer’s patch cells.

(4) Measurement

The culture supernatants were isolated from the cell
30 culture solutions by centrifugation and frozen for storage at -
80°C until they were used to measure the total concentrations of
Iga produced in the culture supernatants. |
The total IgA concentrations of the culture
supernatants and total IgG concentrations of the serums were

35 determined by ELISA using commercially available kits.



10 adm ni stration group (indicated as "b0240 viable cells"). Black bars
show the results of the Lactobacillus ONRI C b0240 (non- viable cells)

adm ni stration group (indicated as "b0240 non- viable cells"). "No
stimulus” indicates those cases in which Peyer's patch cells derived from
the mce in each group were 15 cultured4h a culture syst em not contalnlng
the Lactobacillus ONRIC b0240 (non-viable cells). "Cellular stimulation"

i ndicates those cases in which Peyer's patch cells derived fromthe m ce
in each grauprawie-<cul tured under the stimulation of the Lactobacillus
ONRI C b0240(non- V|able cells) by adding the 20 Lactobacillus ONRI C b0240
to a culture system Fihe rlesitic; 3 SB%Wdﬂﬁééeﬁ§ﬂH§ 6LFh concrnbsRELYr G ar e
present ed aggnBMtent3b@DIR drdgy Atk (Mean SD). The p val ues shown above
the resultS represent S|gn|f|cance Ievels relative to the control in a
Studentdt-test. 25 Th&drlesid Bsbahowmaith shoying bﬂl@aﬁqal qondﬁn’ar@tltcm@ of

the Lact obbi| PUEBE AR RoS o eh Ry P o aPRg) Lot ik ParToriey s

showed a 36esugmsﬂﬁt&hblyoh&gﬁbmmwahuéognmﬁamedlhe thei e ttranhi on group

physi ol ogi cal .. salipe adm nistrat.ion group (p

P se PP S B R AR B, Sartteth Teredial paba el uahaw

b0240 (nonr¥kabte crelhs) T.agebmH Siials ORRYE WP ANqvedhe 315isgni ficantly
hi gher valggmﬁﬁL— 0.048) (bl ack bar. of no stinmulus) -42- than the control

(no sth%ul Sai'f’%a&loflh TAE Hirsicatpenadf’ bo&i%ivw%% @LisA)i-ndlackn the
case of cephub 3f£hoﬁ$ ltml ALLQNEs t&t Rhtheackass @basis bHRT OV bQR40-

(non-viable cells and viable cells) 5 admnistration groups showed

si gni fi canvigPHe qifdd svapdesnigiratgopsgramy pindigaged, ay epdli veny) than
the control;,kphysiqlegi calySakifg: A4 MHELREL OBlosd Dasdl PAVuhich

adm ni stration:
Peyer's patch cells derived from the mice in each group were

15 cultured in a culture system not containing the Lactobacillus
ONRIC b0240 (non-viable cells). ™“Cellular stimulation” indicates
those cases in which Peyer’s patch cells derived from the mice in
each group were cultured under the stimulatiocn of the
Lactobacillus ONRIC b0240 (non-viable cells) by adding the

20 Lactobacillus ONRIC b0240 to a culture system. The results
obtained using 5 mice in each group are presented as mean *
standard deviation (Mean * SD). The p values shown above the
results represent significance levels relative to the control in
a Student t-test.

25 The results shown in Fig. 1 clearly indicate the
following:

(1) 7-Day administration:
In the case of cellular stimulation, the Lactobacillus
ONRIC b0240 (non-viable cells) administration group showed a

30 significantly higher value compared to the control physiological

saline administration group (p = 0.010).
{(2) 14-Day administration:

In the case of ne stimulation, the Lactobacillus ONRIC
b0240 (non-viable cells} administration group showed a

35 significantly higher value (p = 0.048) (black bar of no stimulus)



In the case of no stinulation, the Lactobacillus ONRIC 10 b0240
(non-viable cells) adm nistration group showed a significantly higher
value (p = 0.047) than the control group. In the case of cellular
stinmulation, both the Lactobacillus ONRI C b0240 (non-viable cells and
viable cells) administration groups shéded significantly high values (p =
0. 015 ‘15 and p = 0. 005, respectlvely) than the contraql group, Fig. 2 is a
bar graph SREWERE EPRETG | (Gensbimplatiompitaanthe AENLERBF LR obaci | | us

ONRI C bOZ%)Ql?,gthgéaggpdéécltlh%n The serum | gG concentration (pg/nL) is
plotted o he ordinate. The results shown in Fig. 2 clearly indicate that

tEe (210 Lact obaci | | s CNRI 20240 ceadnler ablt iengeltipnadpet®i dtheati on group
showed a ?I%Ep%}!agg ug &P&k&egpﬁggugﬁcﬁn (n%l% 86'\8&1% a%@i gﬁ?lﬁle o) glq ) f[han

the contr ysi ol ogi ca stration e Lac acil lus
ONRI C bOZé@m](muabi:etnﬁi lggpupdnshowtd atiigoid £igaothy a‘hsmexhwﬂa@ba (p =

significantl se | gG concentra 25 than the_control
(physiologkgﬁﬂ Qlﬁe Eﬁ%rsf?ﬁ??%ﬁﬁvelfh %gﬁgv%pqeﬁﬂﬂ &lare considered to
be br ought(pﬁgggblaﬁlcgplgaqme g@ﬁirﬂ_{k_ﬁg@ﬂl@ﬁ ONRI C b0240 i nduce nucosal

i mmune responses y stinulating i rmunocorrpetent cells in Peyer's patches

or intestil@al 2épPereddinisErrEi8Md t he surroundi ng 30 i nmunoconpet ent

cell's, which ultimatge| Xhén@%% E@esE%@iaﬂﬂﬁ RhRAES L LA 1B8YEKR £ Pat ch
ceIIs. The results al'so clearly show that the adm nistration of

Lact obéci 1H024 0ONRMC-hiEiE @a&lehhaﬁ@xnlatgﬁt@ﬁnygxgy@la@pwaﬁs@ serum | gG
These sugdashthalel e A0kBKC 0o ENT C kiagling aehdl oo cheter i at] mul at es

not only osa ystemc - in vivo
i mrune responses aréndmhblgasﬁ|aﬁncaﬂédlart$ummu&m£bbnngbqthunhe organismto

e def endss AT be, L WU, B39 M S5pfh1om IOl Xl 20l ol o Bt
i s expect edinGnti etbet Lisefgdoubs BRwal alliptiifdcart hpdsighuehlass ofml= vadtbnes.
Test %éanghF % Ihbstﬁ§aqu%ektlvel€F QSJE gecégg}ofzﬁgkbveness of
7 Fig. 2 is a bar graph showing the influence of 2l1-day
administration of Lactobacillus ONRIC b0240 on IgG production.
The serum IgG concentration (pg/mL) is plotted on the ordinate.
The results shown in Fig. 2 clearly indicate that the
20 Lactobacillus ONRIC b0240 (non-viable cell) administration group
showed a significantly higher serum IgG concentration (p =
0.0064) than the control {physiological saline administration):
and the Lactobacillus ONRIC b0240 (viable cells) administration
group also showed a significantly higher serum IgG concentration
25 than the control (physiological saline administration).

The above results are considered to be brought about as
follows: Lactobacillus ONRIC b0240 induce mucosal immne
responses by stimulating immunocompetent cells in Peyer’s patches
or intestinal epithelial cells and the surrounding

30 immunocompetent cells, which ultimately enhances the total IgA
production of Peyer’s patch cells. The results also clearly show
that the administration of Lactobacillus ONRIC b0240 can enhance
not only IgA but also serum IgG.

These suggest that the intake of ONRIC lactic acid

35 bacteria stimulates not only mucosal immunity but also systemic



ONRI C lactic acid bacteria for preventing |ower respiratory tract 10
i nfluenza infection. To investigate the | gA-based infection protective
effects of ONRIC lactic acid bacteria, lower respiratory tract infected
nodel mce in which influenza viruses (I1FV) reached the |ower respiratory
tract were used, and infection protective3-15 effects of intake of the
fermented conposition ﬁ%epar ed using Lactobacillus ONRIL.C b0240 were
eval uat ed HEFHYThENGRABEr o T idEy THRE TR IFFESSaPEr QW aL SLoR A3t ath
i ndex. Thetﬁ§§teﬂﬁﬁii%§ré'ﬁ%%ﬁ“grgdhﬁshhﬁofﬁg!d@@e@ﬂeﬂaﬁﬂﬁﬁ%j%piﬁélde and
Experinmental ani mals 5-week ol d "SPF/ VA/ VAF inbred female mce (strain:
BALB/ ¢ AnNe¥i§igrr charerl rfatomndliari@slRicedd-sJhphna s noneveabigiareddsi ned
under the i 1.0 S Qw, f d - NeTRVY i.nt. (a
e e AR S R T LR R
b0240- cont ad e gifediute nh edewn prolglotdp) néthoduciuch sanmerl tdaatcihhe. aver age
body wei ght of each group was essentially the sane. Feed supply: M- solid
diet (product of Oriental Yeast Co. Ltd.)/free feeding 30 Water supply:
tap water/feedi aignggdel Bbi tum from bottle Environment: tenperature, 23 2C
hum dity, 60 10% Lighting hours: light period, 7:00 to 19:00; dark
period, 19:00 to 7: Oﬁll%§x(a§_§ﬂ?eé§ %tdr?ﬁﬁm-sﬁﬁé‘t?egﬂe ﬁﬁg?FEhE%.%es(s( PE
distilled waret.1dAkcCawsd padderdh £3) pasvantied Tblkr CRYRIMLBYY tract
Lact obaci |l | us. ONRI C b0240) were adm nistered with the MF'solid diet
(produdt oinGryencalingeasioo. Ltd.) to the mice of each group (n = 45)
for 2 weeks. 5 The tgst; s gt Lk masr prepacad; fyedisl it bhp ld kK (QGaso
cows' mlk; product o erg%\l%%égghN%tEers Kumam)t%) D%‘?drlf %ogtﬁ%%ﬁéve
Associ at i oajfeats75% WNRAC dlattiid edivabectedino tlover feswpianmttedynitict
cont ai ni ng. i Ll us I : ar, i%}jat I 1l.us
ONRI C b024b*§§1ét§%§ é’ﬁlegnmj%ﬁlg‘qﬁéég R WAiusts PeabAsh! s
lower respiratory tract were used, and infection protective

15 effects of intake of the fermented composition prepared using
Lactobacillus ONRIC b0240 were evaluated using the number of days
of survival after infection as an index. The test was carried out

in the following manner.

20 (1) Experimental animals
5-week old SPF/VA/VAF inbred female mice {strain:
BALB/c AnNCrij) purchased from Charles River Japan Inc. were

quarantined under the conditions shown below for 4 days and
divided into 3 groups (a distilled water group, a milk group, and
25 a Lactobacillus ONRIC b0240-containing fermented milk group) in
such a manner that the average body weight of each group was
essentially the same.
Feed supply: MF solid diet (product of Oriental Yeast Co.
Ltd.) /free feeding
30 Water supply: tap water/feeding ad libitum from bottle
Environment: temperature, 23 + 2°C; humidity, 60 * 10%
Lighting hours: light period, 7:00 to 19:00;
dark period, 19:00 to 7:00

35 (2} Test method




10 mlk solution and frozen for storage at -80C as a starter. The starter
(viable cell count: 108 cfu) was added to 1 liter of cows' mlk and
fermented at 33C for 16 hours to achieve a cell content of 5 x 107 cfu/ni,
which was diluted to 75% with distilled water. The test substances were fed
ad libitumvia water 15 supply bottle. “Béed i nt ake was cal cul ated from

wei ght reduction of the test substances bg cgggaring initial weights of

the test substancedsitt FUPRBRRCST tidl) f @edt hyleoT e theek 62 )afdsis’ t Mel &t t of

i nt ake, th@dmf%ﬁméﬂt@@%llg%%ﬂﬁai\ﬁ{ﬁg anesielth 18ds NRTKeLBbAG] dgt am ne
hydrochl oride) and 20 infected wth IFV by adm nistering 50 pL of an IFV
sol ution iadmdndeheeed rattitorthef MEOso1d2 @retl 0P noflucs00h PRI IRAuSeas oh ce
each) i S Vity a i nocul gatio vival or death
of the m (?L'é:%inﬁ g’glcﬁ]ll%%gluéﬁ \)/%éfs%(%ﬁfe%ci%&dlﬂeac dgskj/? %%-r?%ﬁé%fi me of infection
to deatbh confirnmati Ghe thetntoeshad lkr ees aoccassred byt dileine sl subkt ances.

The | FV: PR/ 8/ 34/ HINL strai n stor t the croor.ganis search

nati tute P56 SRS Pl hindBaRrEh oo tunepo Mgt CHARAEO Fhe TR ot ai n.
The strai comeradspendechdintVel) €om = Riika 8id0a BIA andei0 mMMeHERES and
diluted with PBS(+) to 30 achieve a viral content of 10 to 103 pfu/50 1L,

t hus provifdiragnaedviniBr aitadndRgf HRctadraiddes GiRn POPBY( w§s viieR7# 8Far ed

by di ssolydipg 9288082011 RBSONRICPOWEIRS SRLEANEY O 189 LBuBbes Wik 100. 00
ng of anhydrouds CaCd 2 and 46.90 ng of anhydrous MgC 2 in~ distilled water

to maké@ amidlkuselotian 000 Mroz8s fds-stRgagkt 8t ThEO Humser stapksis. ofhe

survival after th i-no i 80 F f_mi.c r Qup
checked bySta(;:Ese%r gg{’]iﬁ%ﬁé ecaecri (rérg’lrlﬁ#ngﬂ% SLS%) \{Ja% ggidggn{égeggl(r\#ﬁg ??70 ﬁg - 5
18: 00), i nellk ewdcEemamitadhyt YAED fdie M hosrwaso i awteivet edcéhl acontent

concenty aLion, o109% chhyl THS%, L A%, Mgl e BORLLOL OB,
The test substances were fed ad libitum via water
15 supply bottle. Feed intake was calculated from weight reduction
of the test substances by comparing initial weights of the test
substances with those after feeding.
Two weeks after the start of intake, the mice in each
group were anesthetized by “Ketalar” (ketamine hydrochloride) and
20 infected with IFV by administering 50 pL of an IFV solution in a
concentration of 10, 102 or 1@3pfu/50 uL PBS/mouse (15 mice each)
via one nasal cavity for nasal inoculation. The survival or
death of the mice in each group was checked each day. From the
time of infection to death confirmation, the mice had free access
25 to the test substances.
The IFV: A/PR/8/34/HIN1 strain stored at the
Microorganism Research Institute of Otsuka Pharmaceutical Co.,
ILtd. was used as the IFV strain. The strain was suspended in MEM
containing 0.1% BSA and 10 mM HEPES and diluted with PBS(+) to
30 achieve a viral content of 10 to 103pfu/50 pL, thus providing a
viral solution for IFV inoculation. PBS(+) was prepared by
dissolving 9.55 g of PBS (~) powder (product of Kojin-Bio Co.},
100.00 mg of anhydrous CaCl, and 46.90 mg of anhydrous MgCl; in
distilled water to make a volume of 1,000 mL.
35



adm ni stration group) were dead by day 7. Wien the virus was 10 i nocul at ed
in a concentration of 103 pfu/nouse, all the mce in the tw groups were
dead by the evening of day 6. In contrast, the Lactobacillus ONRIC
b0240-containing fernmented m |k admnistration group showed a tendency to
extend the survival period of the mce over that of the control group. 15
When the virus,was inoculated in a concentration of 10 pfu/nouse, 70% or
nore of theSFfee were still survivi ng in all the groups on day 14; wth
86. 7% of the mice in tie kasbekact! dags CANBLEVDORY Gzt ahsi ngsder nent ed

m | k adm nistration grou surviving, thus show ng a tendency to extend the
sur vi val rélﬂ%c‘;@tc‘(?ﬁ’paife % FECE( g@"/&a%l? qq?élpcﬁg?rme%ﬁ?}’ The wei ght of

the nce ippeaEIhtAlAURaNRSIIBASIY €€ 481 D0: @) ah8CcCtemity sagl:.gpevery two
days fromthe start of intake of the test substances to the.day of

i nf ecti®on, 1&n¥0 thénerealttedl casdfefgyrorni ng thereafter (8:30 - 9:00).
Measurement was car ryjy 9? out m I Vi I nt
day and the average 0 gﬁ%e ?F&gaﬁe@%rlerﬂr?%ﬁt%e%% ﬂh;égnﬁggggﬁgp?g}ea&g§nfgqgroup
i s shown asfufrmissht al hetheative ihnthél comieragr gupsp &lsdtiighedwes bt

reducti on .. ohserved from.,day 2., The wei ght. change tendency was siml ar
anong 30 a\g&ﬁn%]hsgcrgﬁ%ﬁgsgﬁ%%)n(?ﬁgugg?aﬁ?rfl%gflga |lf‘7%e§3é%u S I[\1/\1(/(::1?% observed.
Consi der at aatii icrsamatthenr gsald)s wefret Beadtiegtd=and .t afiferr edel tsredows i n Test
exanples 1 and 2, it . is concluded that the ;ONRI quléacti claci d 35 bacteria

and f édrent B ERHFEs i BrCEHRBETAAG t e thnBTRATR S%e 2 1dr 6P SR 8 fect s
agai nst | Fvhé e 1gretps TherPrRseNbyl BMENEVEHLRY O¥i 8¢ & eathassskrast,
fermentation beverages_and tea beverages containing ONRIC |lactic acid

bacteria Eapabi@rCILine ARy PREE0sePriaiiimct feaReeithaiding 1 gA 5
product i onaan e Jteakent fe5goisemRal AhEdhderddie tbn¥astad @e shaLhegeni c
m cr oor gani sns t hrough nucosa, thus providing host- protective effects.
Test exanpperipd of the mice over that of the control group. '

15 When the wvirus was inoculated in a concentration of 10
pfu/mouse, 70% or more of the mice were still surviving in all
the groups on day 14; with 86.7% of the mice in the ILactobacillus
ONRIC b0240-containing fermented milk administration group
surviving, thus showing a tendency to extend the survival rate

20 compared to that (80%) of the control group.

The weight of the mice in each group was measured using
an electronic scale every two days from the start of intake of
the test substances to the.day of infection, and then measured
every morning thereafter (8:30 - 9:00). Measurement was carried

25 out on the mice surviving on each measurement day and the average
of all the measurements on the mice in the same group is shown as
the obtained value.

In all the groups, a slight weight reduction was

observed from day 2. The weight change tendency was similar among

30 all the groups and no substantial differences were observed.

Consideration

From the results of this test and test results shown in
Test examples 1 and 2, it is concluded that the ONRIC lactic acid

35 bacteria and fermented composition containing the same have



10 This Exanple is to denonstrate the effectiveness of the inoculation
with ONRIC | actic acid bacteria (non-viable cells) for preventing |ower
respiratory tract influenza infection. (1) Test substance Lactobacill us
ONRI C b0240 (non-viable cells) were used 15 as a test substance. (2)
Experimental aninmals 5-week old BALB/ c/&6-Slc (SPF) fenale mice purchased
fromJapan SLC, I nc. were quarantined under the conditions shown 20 bel ow
for 7 day®THRECH.VEIRH D 2grdnps. [Pbed i &GHpPY: CRF-1 solid diet (product
of Oriental Yeast Gpne dilBehtfkgGederd] %&o\%&@é SARY¥ed! BOrMeH 18It ion
sterilized in an autoclave at 123C to 24C for 100 m nutes/feeding ad

| i bitum f rhﬁﬁel?i@gleﬁea% T ibcoseaes e@npdnangr eNREQ lamlchaﬁi@mc’sqtes%a 15%
Ventil ati h r h e z 20:00;

dark peri o a%)g Bﬁéé{}g@at%%% {fgga%gﬁn%[ﬁlné gv%lrru%séeds%g‘ 1 cel | s (Dog

Ki dney5celpr$>duE®B€3@95 Téiker annakavetrmareiorff eshethiviliit thel ievizsion ofs A (I FVA:
PRS stralns freeze-dried and ﬁgrv%g¥ln an_ultra-| om/tgqgerat
refrigeratt )hogffn?v/FCS“Jrcroo(ﬁ%‘PELP Fl TSPy GPER i THIS SFCBIENY

cul ture medicdet0% &EBS @@t ai ning Eagle MEM (G bco), and cultured at 37C
for 72 35 hours in the presence of 5% CO2 (passage 1). Cells continuously
-47- cultured for 5 passages were nass-produced, and subjected to sucrose
gradi ent ceeukrickuygaiion to separate and purify a viral liquid. The viral
liquid was—pa‘r‘r‘rrr%nvd'lnto 1 nL portions, and stored at -80C in an

ul tralPow t enper at uflels dxpngéeatdrta lemonsksate sthe teféﬁcéxmesmmfs theart
of the vir, i d I on

t her eby dé#%?%%%?%gn rgfbﬁg% %;ggygg#%FE§8§gg£% 23%1%§ﬂ§ggﬁﬁ%ﬂ_l)

G oupi ng for preventlng lower respiratory tract 1nfluenza infection.

(1) Test substance
Lactobacillus ONRIC b0240 (non-viable cells) were used

15 as a test substance.

(2) Experimental animals

5-week old BALB/c/Cr Slc (SPF) female mice purchased
from Japan SLC, Inc. were guarantined under the conditions shown
20 below for 7 days and divided into groups.
Feed supply: CRF-1 solid diet (product of Oriental Yeast Co.
Ltd.)/free feeding
Water supply: tap water sterilized in an autoclave at 123°C to
124°C for 100 minutes/feeding ad libitum from bottle
25 Environment: temperature, 23 + 2°C; humidity, 55 + 15%
Ventilation: 15 times/hour
Lighting hours: light period, 8:00 - 20:00;
' dark period, 20:00 - 8:00

(3} Preparation of viruses

30 MDCK cells (Dog kidney cells; RCB0995 strain) were
infected with Influenza virus A (IFVA: PR8 strains) freeze—dried
and preserved in an ultra-low temperature refrigerator) at M.0.I.
(Multiplicity of infection) of 0.01 in cell culture media (10%
FBS containing Eagle MEM (Gibco), and cultured at 37°C for 72

35 hours in the presence of 5% CO, (passage 1). Cells continucusly



10 The mce were divided into 6 groups (4 virus-inocul ated groups and 2
non-virus-inocul ated groups) . The concentration of inocul ated virus of
the 4 groups was 107.5TCID5o/nL. 10 mice in a group securely inocul ated
with virus were assigned to each groupx_,[pe mce were given with an
identification nunber, and were 15 assid%ed random y. The nunber of
non-vi rus- | 1=C I 1 4- 1 nLStrat.i.Q f, Ltest
substanceshg?ggbﬁ%ﬁgmgéaggﬁgéﬁggéﬁgei%gﬁé ‘%%%£%£$e%§%ﬁ%F%F%F%8.EO 20 mL of
t est subst anceosmsgrdagtienbl yemidni fiugst-épredtorsddarate eadhpuaei fyeekvbtat BALB/ ¢
femal e nouse, which, had, been .prel.imnarily . fed .for one ek, once per, day
throughoutifﬁ%l?EsEhﬁeY+%§¥ fﬁ@ldcﬁﬁiéﬁ?#é??8ﬁ§do%n?%g'fﬁg?ogﬁﬁthnégg wer e
sel ected sgtbhad dihegoadDits ofitther dieHenpelat 8RS eradnigRi-at 6 a¢ht48r €1a00,
100, or_20 25 ng/mL per kg body _wei ght. Physiol ogical saline was separately
adm ni st er 882t He GAPPYENEBRT r oF8XT O} HéSs e UAmAHBI LA (s3flijpied 10

I nocul ati 0B 0q 2 dlecpfri20- £ol 0-giddhed ket anins HeEdLPI 4R RO v3Q 4o/ i,
manuf actured by Sankyo Co., Ltd.) and 0.1 nL of 20-fold- dil'uted droperidol
(2.5 ng/ mLtikehufBdDarled by Sankyo Co., Ltd.) per 20 g of animal weight
wer e adnink }er@gsiqkﬁﬁgﬁgcularly to the hind |l eg of each 6-week old
BALB/ c fenale order of the nunber assigned to each nouse. The
m ce had béénl35Gconpimyous|y administered orally with the test substance

or -48-. physiol ogic saline for three weeks. After t i.;njection,. the

i ce it o suby ected 08 Jrr naidtied HE R o hne T ot fRY A o |
of | FVA prepatetd dmi @3hoaboversvdsonasateéy grdipeyl.at®e tentbat raghdn a&Esal
cavity of each mouse. .Separately, 5 50 L of physiol ogical saline was

o ected t o O TR, TiEH8-OF Aot e Ceaugs ot LUl 2107 DREr midabrn ot 2
survival rgteud hredliree yWerscehackediby obsey VRldeoasEogndavaomeaks dnaf.ter
the inoculation of IFVA The survival rate was deterimned by multiplying

by 100 t heTRAITNECOHEEPNEEVHY Wit dhngdehel hiffdon number, and were

15 assigned randomly. The number of non-virus-inoculated mice was
also 10.

(4-2) Administration of test substances

After the quarantine and inspection were complete, 0.2
20 mL of test substance was forcibly administered orally to each 6-
week old BALB/c female mouse, which had been preliminarily fed
for one week, once per day throughout the test period. The
concentrations of the test substances were selected so that the
amounts of the test substance administered were 500, 100, or 20
25 mg/mL per kg body weight. Physiological saline was separately

administered to negative controls in the same manner.

(4-3) IFVA Inoculation
0.2 mL of 20-fold-diluted ketamine hydrochloride ({50
30 mg/ml, manufactured by Sankyo Co., Ltd.}) and 0.1 mL of 20-fold-
diluted droperidol (2.5 mg/mL, manufactured by Sankyo Co., Ltd.)

per 20 g of animal weight were administered intramuscularly to
the hind leg of each 6-week old BALB/c female mouse in the order
of the number assigned to each mouse. The mice had been |

35 continuocusly administered orally with the test substance or



of surviving animals inoculated with IFVA by the total nunber of each
group. 15 (5) Statistical application Significance of the difference

bet ween the experinental control groups and each group adm nistered with
the test substance was anal yzed by Kruskal -Wallis Htest or Mann-Witney
U-test. The S|gn|f|cance |l evel was | ess4fhan 5% The 20 significance of the

di fference for, rviv eriagd of ti rre) dur| t he_observation period was
anal yrod. BPASIERET et Pig BorRbated dlonle  dubiars theo IR TRl o 5.

25 Tabl e SpiRsqgec(s e gﬁéfaﬁtﬁﬂés\@lbsiatetﬁ%w ¥ehedngt h
Lact obaci |l us ONRI C b0240 of nlce (days) (ng /kg body weight) 500 10 8/10
(80. 0% 13ar1est|hlévAa» nd¢ ulatedd ITUB poe3 k0l (B09§) Risoveywagpsa2dlid 0/ 10
(0.09% 8. o} e 0) 9 n- |
10/ 10( 100 D010 218 02 e o S Ga 3T Qg - CpRye BT Ea sal TRaT 0%
10/ 10( $00. Emhm)of4pﬂy§xmlddﬁaallsu$1méﬁmmﬁeﬂgantea1591ﬂhﬁnsanimwd-raie and
t he averagle SUI’VI vgl | ength of the physiological saline -49- adm nistration
group wer e %% %%E%’ respectl vely. In contrast, the survival rate
and the average surV|vaI | engt h of "~ the groups adnlnlstered with the test
subst ance, , _a 500 nglggo dnlnlstagtlon group, a 100 ng/ kg

natie 51

adm ni straﬁo‘?ﬁ oh RG—adiERi strati on group were 80.0% and

13.1 days, 30.0% amge QiZcdapse aRE-10% ad oBsbrédyson reePesdiwalys For the
survival length during the observation gerl od after viral infection and

the sdfvi afitatatteatnegelaieropit REVADs EngafMoR- [y ifede Yo dteypmined
admi ni st ertg«,g ramtt@gﬁggnmykq@%f tBQevé(f;l?é &%&hgacsywnao RS gfmxm gantly

hi gher val conpar W tth the contr gr oup = 0002 an . 0007,
respecti vedfy)surroriagi amdres ishanopudabed with IFVA by the total number of

each group.

15 (5) Statistical application

Significance of the difference between the experimental
control groups and each group administered with the test
substance was analyzed by Kruskal-Wallis H-test or Mann-Whitney
U-test. The significance level was less than 5%. The

20 significance of the difference for survival (period of time)

dui:ing the observation period was analyzed by Fisher’s test.

{6) Results

The results are shown in Table 5.

25 Table 5
Dosage (amount) of Number | Survivalrate { Survival length
Lactobacillus ONRIC b0240 | of mice (days)
(mg /kg body weight)

500 10 8/10 (80.0%) 13.1

IFVA-inoculated 100 10 3/10 (30%) 9.2
Zroups 20 10 0/10 (0.0%) 8.5

- (physiological saline) 10 0/10 (0.0%) 8.5
Non-IFVA- 500 10 10/10 (100.0%) 14.0
inoculated groups - (physiological saline) 10 10/10 (100.0%) 14.0

For the virus-infected animals, the survival rate and

the average survival 1length of the physioclogical saline



been infected with virus, the survival rate and the average survival

| ength of the group adm nistered with the test substance and the group not
adm nistered with the test substance were both 15 100% and 14.0 days. Test
exanple 5 This test was conducted to shoy the effect of continuous

adm ni stration of O\IRI C lactic acid bact®eria (non- 20 viable cells) on the
anount of albv 0, adul e bj ect ed
to the tes?%g%&% vio u& rT?vvoesgroou%ﬂs nf! 8 §' d"ayg g?g%gcei%i%fbgred&wth
wat er  (coobnoragfroup)e asnmh:xaugarlourpat&dmmd stm eeivematde Laotdvadi |lengtONRIEC

b0240 (non- VI able cells) . 09CFU. equi val ent s/d based pn the

Cotal S| QRIBmARGEEn AEHEAS aFTYa "abR e HEbSor SOH bl Ceour foky 1t h 008t
water or WalPkg CadhaliitRELiba n?ml ld uso gyﬁjbﬁﬁﬂzﬁlﬁs&&ﬁtﬁbm&ﬁr ;| aggunt :
2 x 109CFU equival ents, 200 nl/day) were adm nistered. Before an "af t er

the test 3uBSt BAEKInASERIATHAIEPe@rotRe "e8EaP0 0% gl Anbiink s9a¥s/hitaR® 30

saliva wergngeqspred,as hgl 69vhd BNe ARYLD vas.dmashedyw Ea diglidled-mat er
at a given tine on the saliva collection day. Five nminutes after the
washi ng, sahgvla desiedl teet edservatisul i periass dreronel ialnutnentdoneiaghed
out. Accor g 1 va, s n e 3

fwo or ¢ nr SHEP REL I, AL BB R b B B
accur at el yadmanswteﬂcad t wight | 580 amd/kg ecof decthe Thesabt ailhetia:s;@él vsalcwzesl

cool -s red at . iI .centrifugation was rlfu 2500
o 1 ofS 105 e AEREEents. TS 1 pftg}é e S e a5 ed® wnen
5 the anouot o062 samrnaﬁaow@m,al r@be@ﬂv&t@ , Edj’[ﬁthle:[mal@erﬂﬂatf tgat ineR Was
carried ouf. The superna anﬁ was collected in 5-m glqéro ube, and

freeze- pr eS8 ed HECESBC IVlﬁé%suFBﬁen?urvﬁﬁaéur%nt Endiiarage

using a sagptei¢il Lﬂe@@chQQOtlﬁéﬂ@Irduﬁ hacnibligekrad witquitthe( kbsh g@bsidne
(SIGwA, St. Louis, 10 MO 1g/50 mM in PBS including 0.05% pol yoxyet hyI ene

sorbitan ABAoFARIr a¥eR m@%néaaﬁx;%qi et th Ndieal"astTevhaEarFR . veugy) §1o%
15 100% and 14.0 days.

Test example 5

This test was conducted to show the effect of

continuous administration of ONRIC lactic acid bacteria (non-
20 wviable cells) on the amount of IgA prcduction in human saliva.

20 adult females were subjected to the test, and
divided into two groups, 1i.e., a group administered with water
(control group) and a group administered with ILactobacillus ONRIC
b0240 (non-viable cells) (2 x 10°CFU equivalents/day) based on the

25 total S-IgA amount in human saliva during the screening.

During the test, water or water containing
Tactobacillus ONRIC b0240 (bacterial cell count: 2 x 10°CFU
equivalents, 200 ml/day) were administered. Before and after the
test substance was administered, the total S$-IgA amounts in human

30 saliva were measured as follows.

The mouth was washed with distilled water at a given
time on the saliva collection dayﬂ Five minutes after the washing,
saliva was collected with salivettes for one minute and weighed
out. According to the saliva secretion amount, this step was

35 repeated two or three times. During the collection, the



The 1 gA concentration was determ ned by ELISA (prelimnary antibody:
rabbit anti-human | gA (DAKO, Denmark), secondary antibody: HRP | abel ed
rabit anti-human |1 gA (DAKO), standard 15 anti body: PURI FI ED HUVMAN SECRETORY

| gA (Cappel, Aurora, OH). The total I%A amount was cal cul ated by

mul tiplying the saliva secretion anoufit per m nute by the S-1gA
concentrati he anmpunt of the total gA in the saliya iIncr.ease ring
Che tost R ISEEAPRedP Ty bt P At F R S ot BT YA CanGiRE 20 HiieneSal | va

before adrEé?jode%Eied Wrh8 tdrealiest SsIStaNcRaér abdibetbpédl oS | g agBet in
the saliva on the 21st day after admnistered with the test substance. The

obt ai ned r%ﬂrtlguﬁ?em%hovﬁ‘? nSFEBte S FEFNEREUgREURT 1240 bt =0T SLG g

in the saljjyaresnohease @efneneaggheahesmet P8l SURHDad] redtbvdd, 90NhD
adnini stered with Lactobacillus ONRI C b024 (non-viable cells) (2 x 109cfu

equi vabentthfay) a8eigvied &fsi gridgateny higtedned) ueva&:onﬁeabb w BRotier
2
Ttat st oy afbaii AR IBHT ! e BREnd o L B EEGHES an

f er ment at izon be&em]agemi:@u‘mmrm ng and eaffm@p&eeeeme@tl en I |—qucd wiztbi At

I f 5 db d f h
consi st ndCBe CEEREBbaci FFOS T ERHIC H0530 FRERT BT O06H]  BRICEACARAETT 1 us

ONRI C b024E(bO(OFEBI]>H BEeH W GSockdng Theqhba- baised geentent asI@Mm, bexer ageis,
according tq iml, further containing a tea extract. 10 3. The

t ea- ba8ed M¥Ar ne‘ﬁ‘? i Bh bEveFEge WHGFdNAg 4-0°5a ReHoRVehEL e SREPLERR I ¢

acid bact g(dr@1.8r608t airiedni poanqakbesht venampuat freg% 4 i mcl.batl Etgofryposal
immunity. 4. The tea-based fernmentation beverage accor Claim1l,

wher ei n t H&9 adgfc seperbaEtdona WascofteemEdstnh R E@%ﬁfe&%ﬁe@émemlémt
for enhan%hﬁqbba prQQH}S}{t{O”antri gﬂw‘[% te§ Rasedafer meptald a9 be‘é%EBH%ally

according to wherein th actl acid batteria confent IS
cfu/'m t@nt_(j@odfyg/ nH{RP labeled rabit anti-human IgA (DAKO), standard
15 antibody: PURIFIED HUMAN SECRETORY IgA (Cappel, Aurora, OH). The
total S-IgA amount was calculated by multiplying the saliva
secretion amount per minute by the S-IgA concentration. |
The amount of the total S-IgA in the saliva increase
during the test was obtained by subtracting the total IgA amount
20 in the saliva before administered with the test substance from
the total S-IgA amount in the saliva on the 21°* day after
administered with the test substance. The obtained results are
shown in Table 3. For the amount of the total S-IgA in the saliva
increase during the test, the group (52.21 £ 24.41 pg)
25 administered with ILactobacillus ONRIC b0240 (non-viable cells) (2
x 10°cfu equivalent/day) showed a significantly higher value
compared with the group (-21.81 * 28.33 ug) administered with

water. The difference was statistically significant (p=0.0001}).



6. The tea-based fernentati on beverage according to 20 Caim1l, wherein
the lactic acid bacteria content is 105 cfu/m to 107 cfu/m. 7. A tea
beverage conprising at | east one species of lactic acid bacteria selected
fromthe group consisting of Lactobacil]us ONRI C b0239 (FERN BP-10064) and
Lact obacillus ONRI C 25 b0240 (FERN BP-10065), and a tea extract. 8. The tea
beverage according to Claim7, wherein the lactic acid bacteria is
contained in an effective anount for stimulating nucosal imunity. 9. The
tea beverage according to daim7, wherigimisthe 30 lactic acid bacteria is

contained in an effectjve anount. for enhanci | gA production. 10. The tea
beverage according to ¢ BfHPASSEhEFERT 13O ggf’?ga% i PHEEEERY 2 d&Ftent i s

104 cf u/ M phged G rakutatiod iglhe Weanhbeverage aeeosgdedikd rCiatid,
wherein the 35 lactic acid bacteria content is 105 cfu/m to 107 cfu/m .

-52- 12 repidcesderdr prbRtihd roRethe i gorsi retatodassvhrabil us
accordi ng ggrfd 3igPsb, (?ﬁﬁ@{ﬂs@ﬂw}éﬂ)‘eaﬁ&eﬁa@éoﬁé@ﬁ%b”@.\md %0%40 (EERM

tea-containing nedium at |east one species of lactic acid acteria
sel ected fBBM A )gr oup consi sting of Lactobacillus 5 ONRI C b0239 (FERN

BP-10064) and Lact ohaci NRLC b RN - 10065).. 13...Th rocess
according to Caim Z,Tl%%ﬁ%ag#asggng%ﬁg?é%ﬁt he gg‘é%ga < fﬁcﬁggf%%eﬁcﬁe | actic
aci d bact eclaincdnt éntrthef d¢drecdiednbaseted essttenicati on beverage to 104 cfu/m

to 108 cfu/m . 10 14. The process agcordi,ng.to aim12, wherein the tea-

cont ai‘i ng medi um i g'airl?@ea e@x’%ﬁé@fl %ﬁﬁ?erfﬁ?&l 8ng§?’ﬁr%9? SISEPEARY Conmponent
or conponeplsinang hadsraiheghdarEicted BeiX ict@dri te cohtdlineandnwherei n the
culturing is_performed at 25C tg 50C for 12 hqurs to, 32 hours. 15 15. The

process actblfityst GUEMAF nf2 STHARLEFHY HPGARL BRI ng nediumis a tea
extract that nmay contarie alb0Phkenake rfRANN b@@e%@%@kgiﬁ@%&as a

tea-derived Brix of 0.18 to
Claim 1, wherein the lactic acid bacteria is contained in an
15 effective amount for enhancing IgA production.

5. The tea-based fermentation beverage according to
Claim 1, wherein the lactic acid bacteria content is 10‘4 cfu/ml
to 10° cfu/ml.

6. The tea-based fermentation beverage according to

20 Claim 1, wherein the lactic acid bacteria content is 10° cfu/ml
to 107 cfu/ml.

7. A tea beverage comprising at least one species of
lactic acid bacteria selected from the group consisting of
Lactobacillus ONRIC b0232 (FERM BP-10064) and Lactobacillus ONRIC

25 Db0240 (FERM BP-10065), and a tea extract.

8. The tea beverage according to Claim 7, wherein the
lactic acid bacteria is contained in an effective amount for
stimulating mucosal immunity.

9. The tea beverage according to Claim 7, wherein the

30 Ilactic acid bacteria is contained in an effective amount for
enhancing IgA production.

10. The tea beverage according to Claim 7, wherein the
lactic acid bacteria content is 10* cfu/ml to 10% cfu/ml.

11. The tea beverage according to Claim 7, wherein the

35 lactic acid bacteria content is 10° cfu/ml to 107 cfu/ml.



0.30, and wherein the culturing is perfornmed at 30C to 40C for 15 hours to
20 hours. 20 16. A process for producing the tea-based fermentation
beverage according to Claim2, conprising the steps of: (1) culturing, in a
tea-containing nedium at |east one species of lactic acid bacteria

sel ected fromthe group consisting of “P&ctobacillus ONRI C b0239 (FERN

BP- 10064) and 25 Lactobacillus ONRI C b0240Q ( FERN BP- 10065) to obtain a
tea-based fernentats o FFGGFES S0 REUSAEENENS Y64 DEREH LRI Ak O

t ea- based H&fe’i%@ba&t@&dlﬂgq%'odc@giﬁ'Pe%dng)ékﬁﬁg(’éﬁe skbp hechIa6ass,
according to daim16, wherein, in " the tea extract is added

to the tea?-lb@sééaf'@@w“eﬁlﬂféitﬂgoﬁledllwawﬂis]@atsﬁapn?h®¢¢lr%ﬂ ofedapiabechcid

fernmentati r J}_a%sd e e a lactic
aci d bact eb;gl&a%%\égn en 0 %62hc?%%n§f%{%gf§@ {?Q;né) ijga%ﬁg%?g%g@%for
producbng GNRECt bA2BBV EFERYE BRe¢ 0D 84 hgandSdarobhai iy QRIPr b824Y (HIRMst ep of
m xi ng at S’E%Pei%h gge species of -53- lactic acid bacteria selected fromthe
group con 8 Lact obaci |l us ONRI C b0239 (FERN BP-10064) and

Lact obaci | | us ONRI Q3 bG240 p GERN: BRAG ), twi thaiae l@a exttimet. 19. The
process according to C aim18, wh rein th Ea 5 extract is mxed with the
lactic aciGPBALPEPTatRe FeR ofhad W?ﬁa’rngt BeBtaRCiKh o5 R FREPBYE Bri x

of 0.10 t%@ t%% %@Q @aé@d:tﬂe%meﬁﬁhém&?%éiféx%g@%%@‘l %ffulﬁff €6 /gt cEQ/rELPS
cfu/m. 20. Use of | east one species of lactic acid bacteria selected

from £fe group consl%{ iTg srocags crerandigs onFfF 239 wher¢ REReBPL30064)
d Lact el 0 0 t
and Lac OQ_fo%'r Hinﬁ\'ﬁ% P3404( E@’#}@&a’& ‘Eﬁétim Ry hH“o;tslélcgaal

t ea- based ment a everage W th nucosa nity stimul
activity. @mpogsetobr atorpeasntenand pei es teh-tacived &m@t b&cP el &0 sel ect ed

(rom L1 P CRISIaLIg o LB ERRLLY Lus ML CO02E0 .1 (TR EF 10000
t ea- based ]fmmmamsatmo’m bmzmsage with [ gA
15 15. The process according to Claim 12, wherein the tea-
containing medium is a tea extract that may contain an optional
component or components and has a tea-derived Brix of 0.18 to
0.30, and wherein the culturing is performed at 30°C to- 40°C for
15 hours to 20 hours.
20 16. A process for producing the tea-based fermentation
beverage according to Claim 2, comprising the steps of:

(1) culturing, in a tea-containing medium, at least one
species of lactic acid bacteria selected from the group
consisting of Lactobacillus ONRIC b0239 (FERM BP-10064) and

25 Lactobacillus ONRIC b0240 (FERM BP-10065), to obtain a tea-based
fermentation liquid; and

(2) adding a tea extract to the tea-based fermentatiocon
liguid obtained in Step (1).

17. The process according to Claim 16, wherein, in Step

30 (2}, the tea extract is added to the tea-based fermentation
liquid so that the final tea-based fermentation beverage has a
tea-derived Brix of 0.10 to 0.50 and a lactic acid bacteria
content of 10 cfu/ml to 10° cfu/ml.

18. A process for producing the tea beverage according

35 to Claim 7, comprising the step of mixing at least one species of



production enhancing activity. 22. Use of at |east one species of lactic
acid bacteria selected fromthe group consisting of Lactobacillus ONRI C
b0239 20 (FERN BP-10064) and Lactobacillus ONRI C b0240 (FERN BP-10065),

for production of a tea beverage with gé)sal i mmunity stinulating
activity. 23. Use of at |east one specie | actic acid bacteria selected

fromthe g . i St I 239 FE BP- 10064)

and Lact ob%ggﬁ(gjg&%ﬁﬁﬁj&%b@;%%%%%ng %%6% Ol%%p?%o%lsuc551(n a tea

bever age wilghtbigfcpllottuONRDOO OUENJIFEGM BB+10484). and Lactobac1llus ONRIC
b0240 (FERM BP-10065), with a tea extract.

19. The process according to Claim 18, wherein the tea
5 extract is mixed with the lactic acid bacteria so that the final
tea beverage has a tea-derived Brix of 0.10 to 0.50 and a lactic
acid bacteria content of 10 cfu/ml to 10° cfu/ml.
20. Use of at least one species of lactic acid bacteria
selected from the group consisting of Lactobacillus ONRIC b0239
10 (FERM BP-10064) and Lactobacillus ONRIC b0240 (FERM BP-10065),
for production of a tea-based fermentation beverage with mucosal
immunity stimulating activity.
21. Use of at least one species of lactic acid bacteria
selected from the group consisting of Lactobacillus ONRIC b0239
15 (FERM BP-10064) and Lactobacillus ONRIC b0240 (FERM BP-10065),
for production of a tea-based fermentation beverage with IgA
production enhancing activity.
22. Use of at least one species of lactic acid bacteria
selected from the group consisting of Lactobacillus ONRIC b0239
20 (FERM BP-10064) and Lactobacillus ONRIC b0240 (FERM BP-10065},
for production of a tea beverage with mucosal immunity
stimulating activity.
23. Use of at least one species of lactic acid bacteria
selected from the group consisting of Lactobacillus ONRIC b0239
25 (FERM BP-10064) and Lactobacillus ONRIC b0240 (FERM BP-10065),
for production of a tea beverage with IgA production enhancing

-activity.



