SPECI FI CATI ON TEA- BASED FERMENTATI ON 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 fpllowi ng are heretofore known.

(1) Traditional fernmentation of tea | eaves, and fernented teas including
goi shi tea, pu-erh tea, mang tea, etc. (2) A fernented green tea obtained

by the foll ow ng process: bacteria o #?% 1.es plantarum of the genus 15
Lactobacillus (lactic acid bacteria)%Pﬁ |é§9§§9ﬁproliferate in tea | eaves,

are separated fromtea | eaves, and cultured in a liquid nmedium and the
tea | eaves are i mer ' 0 er., | lowed to cool, inoculated with the
cul tured bacteria an ?éﬁgﬁ@nﬁégﬁﬁﬁﬁhﬂiogrE@%@%ﬁ@ﬁ|%§@ BER| BV ERBSEent

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
productidn conditions and in a rel ali&I3FAhSEELDpr oduction time (Patent

Docurment 2). (4) Micosal graBuat t¥ndehdiba LhistePY %BL%%%%%{%%%HE%%OH

enpl oyed when a pat hogen adheres to a nmucous nenbrane ( cument
1). (5) SecRevsrypdegrnd-YegAbevaragrius has a defensive activity agai nst
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 PBREHGCRAATBOI [ Pat ent Docunent 2]

Japanese, Unexam ned Ratent . Publication No 1997- 220054 [ Nonpat ent Docunent
1] Brang?zaeg, P. Cuﬂ?@ %S%EBW&%Q5ﬁ%bB?re§%f?ﬁ%ﬂﬂ5W@‘l46: 13, 1989 | -2-
[ Nonpat ent Document 2]1)CZiraditnal. fetrmashtatMAteMmeeclll 6379334

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 easy 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 TImmunol. 146: 13, 1989



-[Nonpatent Document 3] Renegar, K. et al., J. Immnol. 146: 1972, 1991
[ Nonpat ent Docunent 4] Brandtzaeg, P., APMS 103: 1, 1995; Kilian, 5 M et
al., Mcrobiol. Rev. 52: 296, 1988 DISCLC@QRE OF THE | NVENTI ON PROBLEMS TO
BE SOLVED BY THE | NVENTI ON An obj ect of the present invention is to provide
atea 10 fernented wth bacteria of the species plantarun1of t he genus

Lact obaci | | I.c acid bacteria), tea on |n|n a
the teas havﬁ%%bﬁgééFlﬁ% pro %fl&ﬁjghh fct ngSadty i 9C°P%5ﬁnh§§g i%g%een
her et of ore Hm0mpatéﬁtNEAN&eEﬁR{S@@Md@afTHE PROBLEM Therph@sent isgvenyps s

had previou ¥, found two new species of lactic acid bacteria, i.e.,
LactobaC|II§§ ENRI C b0239 (FERN BP-10064) and Lactobacillus ONRI C b0240

(FERN BP- 10Q6ibhpat s aibceanexhi bitagxceldent, menssl 1iomuni tyqst] rﬁil?%?ln
activity_ 20_and bi ophyl actic nechanlsn1|gErOV|ng activity and are use

probi oties, Man8tf# ed M cabént - dispi-i G2t 8A%onlP i nvention relating to
these lactic acid bacteria (Japanese Patent Application No. 2003-297570,
PCT/ JP2004/ 012136). The present inventors conducted further extensive 25
research and found that the pPéV¢IREIRE fQ3URHENENVENIGONC acid bacteri a,

when added to tea extrac%,lg(D %§1% g%v%%gﬂf&%t @T&Q@é” n_si c taste or

flavor of the tea, while alnlng excel I'ent production
enhanci ng act|V|ty akah nhgasakﬂiWMankyseﬁﬁlﬂnﬂeatuﬁg Betioy igyvidiBea preesent
(culture, proliferation) of

i nvent rther, found.that, 30 fer tation,

t hese IO%(?:t i Lcéejé%e%tecgg&%«}é}r Fﬁ%%ﬁaoé’fnggﬁl §p%%13rersi é?&aBEﬁr‘iﬂE tledhexPraEts, and
that the teacbasesh fleismenbati®Omdieyerages:d husnebhatsedditiahinhehe
intrinsic tgste and flavor of tea wi thout adverse effects, and can exhibit

excel | ent | GACHPOMRICtT'En CEARAIT ARG 24BPVI9Y RiRAuSS e coEngiRsUAREYVity

stinul ati ngcagt ivdd \hdtebb¥gthdFamrhesenbactic -3- acid bacteria. The
present invention was acconplished as a result of further research based

on these findings.
15 MEANS FOR SOLVING THE PROBLEM

The present inventors had previously found two new
species of lactic acid bacteria, i.e., Lactobacillus ONRIC b0239
(FERM BP-10064) and Lactobacillus ONRIC b0240 (FERM BP-10065),
which can exhibit excellent mucosal immunity stimulating activity

20 and biophylactic mechanism improving activity and are useful as
probiotics, and filed a patent application on an invention
relating to these lactic acid bacteria (Japanese Patent
Application No. 2003-237570, PCT/JP2004/012136).

The present inventors conducted further extensive

25 research and found that the previously found new 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

30 fermentation (culture, proliferation) of these lactic acid
bacteria can be easily carried out in tea ext:acts, 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

35 mucosal immunity stimulating activity derived from these lactic




The present invention provides the following items 1 to 23. 51 A

t ea- based fermentation beverage conprising a tea- based fernmentation liquid
with at |east one species of lactic acid-acteria selected fromthe group

consisting of Lactobacillus ONRIC b0239 (FERN BP-10064) and Lact obacill us

ONRI C b0240 (FERN 10 BP-10065). 2. The tea-based fernentati on beverage

di to t containi,ng a_tea extract The t ea-based
oot ati ot SRR b e L PR T e B S PG HEY 46t F b et i

bacteria i s wbriathed iesanrchlbastliest ittRsanbundidgy. stinul ating nucosal
immunity. 4. The tea-hased fernentati on beverage according to Item1l or 2,
wherein the lactic acttf BIECERFalPERigraPhedldes die dpldeving idemant tor
enhanci ng | g& production. 5. The tea-based fernentati on beverage according
to 20 Item1 or 2, wherein the lactic acid bacteria content is 104 cfu/n
to 108 cPu/nm. 6. The tea-based fernentation beverage according to Iten11

or 2, wherein the |acti achdohacherdenoten isicliBe Sbtilely 1070

cfu/m. 25 7. A tea beverage conprising a one “speci
aci d bacterﬂQ¥S§dléerm@hﬁaﬁmmmtﬁqum@upnﬂoasl$eaﬂ@ ofe spactiebact 11assi6NRI C

> |1 s C 00240 (FERN_BP- 10065 d
Coa oxtract “B0 IAGCTRE BETEHOR ShUbratng: 8P 1L PC Bor6i 1P HEackpLis

| actic aci d h@ItebD23% s(KERM B8PRE064) amdelhectbae: BMRUONRTOrb0Bt0 Nekali ng

nmucosal nnggg The tea beverage according to Item7, wherein the
| actic %é aé¥8§§5 is contained in an effective anount for enhanci ng | gA

production. 35 10. The tBa beyesaae %@@@éﬂ&m&pbbﬁréﬂh&e é’@'t‘%{r%l'lﬁgt@@ -4-
actic acid gt e e Rt Sintng 3 Hen extrac. 1Y
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.

2. The tea-based fermentation beverage according to

20 Item 1 or 2, wherein the lactic acid bacteria content is 102

cfu/ml to 10° cfu/ml. |

6. The tea-based fermentation beverage according to
Item 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
enhanciné IgA production. '

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



11. The tea beverage according to Item 7, wherein the lactic acid bacteria
content is 105 cfu/m to 107 cfu/m . 12. A process for producing the
tea-based fernmentation 5 beverage according to Item1, conprising the step
of culturing, 1in a tea-containing nmedium at |east one species of lactic
acid bacteria selected fromthe group consisting of Lactobacillus ONRIC

b0239 (FERN BP-10064 nd Lactobacj!| |l us ONR:LC O&ﬁg F BP- 10065). 10
13. The proclggglgcégi%ﬂﬁ%cﬁeglﬁ SR iy tlﬂercgt/2 Fésﬁ?ctfﬁém&ep of
adj usting the |actic Hci dhhackerbeavaerientcopdiddiad edehasediHeoerBntRE i ON

beverage to 109 ,cfu/m to 108 cfu/m . 14. The process acgording to Item 12
or 13, gv\/nere]iar?%ﬂﬁeacf‘éab%ﬁr&ianm@t%ilﬁnﬁps Wad &9t Hactctvnat - may contain

an 15 optional conponent rkreeaPoneM $rafdcDas whd eaadehbyet Bhickt 9f 1 o0- 10
to 0.50, .and wherein the culturing is perforned at 25C to 50C for 12 hours

to 32 hodrs PeVSTagRel ey a8chrell iy COMPERRINR Wie BSepwhierailivuriag,

t ea- cont ai nij4 medi 1S5 184 ct it IsA.anc 2 [
comonent. of Samoohent s Han A e ler rosa T et 85 380 n
wher ei n t he beglceai & ngelectser formetheaatgr830¢ tonsUOCHpoilbabtea-itidu20 hours.

o I tem 3, Chnbri SPhe)t g BRCL AL 388 pu Bt P R BB REER o

medi um at [B¢adt06me. species of lactic acid bacteria selected fromthe
gr oup nsi sting of ctobacillus ONRI C b0239 (FERN_BP-10064) and
Lact obagl8l | us ONRIC 6@48%5@@?%& PEEBEFLRY o- DB & 14y t BEThsLed

ferment at i omohbausthg aiik 38eh2df adtiuag ingt ehe XA abOdthR-d8axbassent
fermentation iquid gbtained in Step (1). 17. The pr,ocess according to

|
Item 16, whéfeFRS FrrRassd Eomertaticeabexerage % Wddetfd the lPeabusdd
~fernmentation |iquidisq trhat ;8£<Sk€‘e§§ Rabot&endasea dehr MmNt Ati0On Reyer a9, has

a 35 tea-derived Brix of 0.10 to 0.50 and a |lactic acid bacteria -5-
: 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 accofding to Ttem 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 1liquid; and

30 {2) adding a tea extract to the tea-based fermentation
liquid 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
liguid so that the final tea-based fermentation beverage has a

35 tea-derived Brix of 0.10 to ¢.50 and a lactic acid bacteria



content of 104 cfu/m to 10 8 cfu/m . 18. A process for producing the tea
beverage according to Item7, conprising the step of mxing at |east one
species of lactic acid bacteria selected.dromthe group consisting of 5
Lactobaci |l us 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 t Xt 4 ] d with the lactic acid -bacteria so that the
final tea 6§§§F8§e0%2§5a6?%§5§3¥%@%h €$?§m5f 0.10 to 0.50 and a lactic 10

aci d bacteria contentitof 2lp4océsd nfort @rd@acehig/tde t28. bélserhfe akcbeasigone

species of lactic acid bacteria  selected fromthe group consisting of
Lgct obaci | | € é%ﬁ“c‘?b@@rl{%%ﬁﬁ@ﬁf@%@)f IR Nh Ao BERFT | RS GNRCESB0250

(FERN BP- 1006%kic kefdpiadeet hofeDicted eaohases frypeabati oneverage with
mucosal _15 imunity_ stimnulating activit 21. e of at | east” one species

of lactie adit¢tpReret{Es WBIEcPEY r GIRIhBP MUt Icoinsl derhepastillus ONRIC

Lact obaci | | ug @R £:R0332.10065RN BR1LQ064) apd.lact obaci || us ONRI C b0240
(FERN BP-10065), for production of a tea-based fernentation beverage with

| gA 20 production enhahciThg predsds pccpzdingetofltam [L&aswh&metnsphgi ‘e&all of

| actic acid i el ec f the.qr onsi sting of Lactobacil/| us
ONRI C b0239eg?gé§2kl %T‘J-“?%&%"gglﬁd&ﬁé;c a%%é%i P o e lBOgﬁot}ﬁ%E%heB. -%%65) ,
for productiten béveragﬂaH@svertgmrddﬁﬂvemuem$?lTfrﬁnl@ity Qﬂﬂ$kkﬁubauaﬁg?c Ced
activit 23. .. of at | east one aci es actgc acj acteria selecte
fron1th%pgr8865§§ﬁ%?%¥¥%608£9f56?% ciFfﬁégtNﬁlé bd?gy&fCFERN BP- 10064) and
Lact obaci | | us ONRI C #0240s¢ RERMtBR<k0065he spcicpr edutidon: afcia b88teria

b ith.l ductjion enhancing 30 activity. In the tea-based
for mentat | ORCBEOEFLqE G dnB et Dy GoaGaSToRs | He JHAEOBACLE HIRIARGR DOR t ast e

of conventi qraRMtBR-1®64GaL8A UL YrdYRS8TUEJoNETE BRRYD C k@M éﬁ_l%obgélyPaSEd
fermentation 35 beverage of the present invention, despite being fernented,
has - 6- for production of a tea-based fermentation 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 Lactobacillus 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




little or no fermentation snell or the taste that is characteristic of
conventional fernmented teas or the like. The tea-based fernentation
beverage and tea beverage of the present _g.nvention enhances | gA production
and stimul ates nucosal imunity. 5 The specific lactic acid bacteria for
use in the tea- based fernentation beverage and tea beverage of the present
i nventi on, then t - d fer tation hevera nd tea Dbeverage
of the presgirr}&tﬁ%vgﬁt%néet% gﬁgé j\’/%lfé,smge‘rig 853@?? Eaeadgecienggagtjaﬁl bel ow. 10
Strains of |detractariskihactferbavdine @taiaifesmeitddaidae aei thdbactier.i arfeoor use
in the tea- tbag_ﬁd f rfenta ion beverage and.tea &g/erage of the present

i nvention werée 85\?@ F SO E G AR OBt E IR 8 r ot RRVGraPe prodd $reseny
separation amgeftieendlthrdeeCeghepradudtashl hhadsbehowitand nudepesi Ledidix L he
inventors. These strains are ternmed  Lactobacillus ONRI C b0239 (FERN

BP- 100647 and Lact obddi¥ PEECERNRF G a3 S48Ci FERGBPL0665 ) ugthdineithaf Fed—
referred sompkbieserfld2abhvBLYe At MR b asdidrRel debagd 8fiathe 20 (1)
Screening (1-1) Source mcroorgani snms The source m~croorgani sns used are

| actic aci d ‘paepePdy awhahanethd riahasad fermessttiatdbncoenemngs, andgetabl e

f oods and ' n r . traceutical. esear ch
25 Institut g@gfgg %ﬁ;ésgg%rg%agﬁgégﬁ?i1%13%1’1%9%1%%%&8%‘% 2)g]§%réeeesrﬁrr%§e§r otess
Screeni ng f detehé bakgst bacteria strains was perforned using a nouse
Peyer's,patch cell culture systemusing |IgA production-inducing capability
as an index. The detailed 30 procedures for the screening are as descri bed
bel ow i n Testragxanmi datti€23cM Gxpakgani sns obt ai ned by screening (2-1)

Lact obaci || us O C b230, (2), NRGLOSCOPI© fa' Beg,, 37 2 D) MES A% ca

based fermentation beverage and tea beverage of the present
invention were newly isolated and obtained from natural products
15 by separation and screening processes as described below and
deposited by the inventors. These strains are termed
Lactobacillus ONRIC b0239 (FERM BP-10064) and Lactobacillus ONRIC
b0240 (FERM BP-10065) (hereinafter referred sometimes
collectively as “ONRIC lactic acid bacteria”).
20 (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
25 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
30 procedures for the screening are as described below in Test
example 1.
(2) Microorganisms obtained by screening
(2-1) Lactobacillus ONRIC b0239
(2) Macroscopic features
(

35 a-1) MRS agar medium



-7- CGrcular to slightly irregular, hem spherical, snooth, mlky white
(a-2) BL agar medium Circular to sI ightly irregular, hem spherical, snooth,
5 whitish brown (b) Mcroscopic features Bacillus, nonnotile, sporeless

(c) Optimal growth tenperature 30 to 33C 10 (d) Physiol ogi cal and

bi ochem cal features Gamstainability: positive Sugar utilization

G ycerol - Erythri 0 Ar.abi nose Ri.bose D- Xyl ose
L- Xyl ose 20 Adonlclglg‘miaL 5“%\/5'& Plcgy)@lfresqu&fgr’ }f;%{?]asé%h(%écﬁ D' Ucvse +
D Fruct ose mJ.ZRyDﬂh‘\zhtrmose + L-Sorbose - Rhammose - Dulcitol - Inositol 30
Mannltol Qr bi t a- Met hyl - D- Mannosi de + a- Met hyl - D-d ucosi de
N- Acet Gﬁ 9 gﬁ agar mlvglu\‘}{
Circular to siightly 1:regular, 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
Glycercl —
Erythritel —
15 D-Arabinose ~-

L-Arabinose -

+

Ribose

I+

D-Xylose

IL-Xylose
20 Adonitol
B-Methyl-D-Xyleoside

Galactose
D-Glucose

D-Fructose

+ + + +

25 D~-Mannose

L-Sorbose

Rhamnose

Dulcitol

[

Inositel

30 Mannitol
Sorbitol
a-Methyl-D-Manncside
o-Methyl-D-Glucoside

I

B+ +

N-Acetyl~Glucosamine

35 Anmygdalin

+ +



y cosamne + 35 Anygdalin + -8- Arbutin + Esculin + Salicin +

Cell obiose + 5 Maltose + Lactose + Melibiose + Saccharose + Trehal ose +
10 Inulin Melezitose - D-Raffinose + Amigaon - Gycogen 15 Xylitol -
(3-Gentiobiose + D Turanose - D Lyxose - D Tagatose - 20 D Fucose L-Fucose
- D-Arabitol L- Arabitol - duconate 25 2-Keto-d uconate -

5- Ket 0- G uconat e Frboncmthe above various features, the obtained isolate

was identified as 4°5r%in of Lactobacill us pl %lfnt arum based on 30 the
criteria shown inmzmBefgey s Manual of Systemmtig¢ Bacteriol ogy, and

desi gnat ed Lactobaci | luys ONRI C b0239, and was %eposi ted at an independent
adni ni strative corgdr&tfon, the National Instifute of Advanced Industrial
Sci ence and Techne@logypkBker nati onal Pat ent +

5 Maltose
Lactose
Melibiose

Saccharose

+ + + + +

Trehalose

10 Inulin

L

Melezitose -
D-Raffinose +
Amidon -
Glycogen -
i5 Xylitol ' -
f-Gentiobiose -+
D-Turanose i -
D-Lyxose -
D-Tagatose —
20 D-Fucose -
L-Fucose —
D-Arabitol +
L-Arabitol -
Gluconate =
25 2-Keto-Gluconate : —

5-Keto-Gluconate —

From the above various features, the obtained isoclate
was identified 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



O gani sm Deposi tary, Al ST Tsukuba Central 6, 1-1, Higashi 1-Chonme 35
Tsukuba-shi, |baraki-ken, Japan on August 6, 2003, under the -9- accession
nunber of FERM P-19469. Then it was transferred to an international
deposit under the Budapest Treaty, and received an accession nunber of
FERM BP- 10064. (2-2) Lactobacillus ONRIC b0240 5 (a) Macroscopic features

(a-1) MRS a | ] | ar i l.y i+.reqgular, hem spherical
Sroot h i | EoeRt ph s B ek S ahedY | ST pe (R R R e an
irregul ar, hermespheional ,degrsat hunddy ttihehBubiapset (Teally¢r as¢ opiceif-eat & es

Baci | lus, naonnotile, spqrel ess ) timl growh tenperature 15 30 to
33C (d) Phy§F€F88?8gln§ﬁthﬁo cﬁ%&ﬁéﬁ%ﬁpgg?ures Gram stai nability: positive
Sugar utili z@t-eonLé&tyelael 11us20nNRrytbg24®l - D- Arabinose - L-Arabinose -

Ri bose - E>§%iose 25 L- Xyl ose - Adonitol - (3-Methyl-D Xyl oside -
Gal act os8 + (@D MPGEBSeCRIBfeBlipra8t ose + D- Mannose +

(a-1) MRS agar medium
Circular to slightly irregular, hemispherical, smooth, milky
white
(a-2) BL 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 aﬁd biochemical features
Gram stainability: positive
Sugar utilization
Glycerol -

20 Erythritol —
D-Arabinose —
L-Arabinose -
Ribose +
D-Xvylose -

25 L-Xylose —
Adonitoel _ -
B-Methyl-D—Xyloside —
Galactose +
D-Glucose +

30 D-Fructose +
D-Mannose +
L-Sorbose —
Rhamnose -
Dulcitol =+

35 Inositol |



L- Sor bose - Rhammose - Dulcitol
a- Met hyl - D- Mannosi de - a- Met hyl - D- G ucosi de
Salici

Saccharose + 15 Trehal ose -
20 dycogen - Xylitol -

Anygdalin + Arbut

Lactose + Melibio
D- Raf fi nose + Am
- D-Lyxose 25 DT
30 d uconate -

10

15

20

25

30

35

in + 'Esculin +
se +
don

e -
3EL2E6

Sorbitol

D- Fucose -

a-Methyl-D-Mannoside
u—Methyl—D—Glucoside
N—Acetyl-Gldcosamine
Amygdalin

Arbutin

Esculin

Salicin

Cellcbiose

Maltose

Lactose

Melibiose

Saccharose

Trehalose

Inuiin

Melezitose
D-Raffinose

Amidon

Glycogen

Xylitol
B-Genticbiose
D-Turanose

D-Lyxose

D-Tagatose

D-Fucose

L-Fucose

D-Arabitol
L-Arabitol

Gluconate
2-Keto-Gluconate

H-Keto-Giuconate

35 I nositol

L- Fucose -
+

_|_

R S T

|

-10- Manni tol
5 N Acetyl -d ucosam ne +
+ 10 Cel |l obi ose +

lnulin -

D- Ar abi t ol

+

Sorbitol +

Mal t ose +

Mel ezi t ose -

(3-Centi obi ose +

D- Tur anose
L- Ar abi t ol

From the above various features, the obtained isolate

was identified as a strain of Lactobacillus plantarum based on



2- Ket 0o- G uconate - 5-Keto-G uconate Fromthe above various features, the
obtained isolate 35 was identified as a strain of Lactobacillus plantarum
based on -11- the criteria shown in Bergeyjs Manual of Systematic

Bacteriol ogy, and designated Lactobacillus ONRI C b0240, and was deposited
at an independent adm nistrative corporation, the National Institute of

Advanced In trl ci ence and chnology 5 Inte tional ,Patent Organi sm
Depositary, d%l%s’lclr?"lstﬁgh%as At rat -%,rgef 1, Mﬁ“@%@ hcff %@F@W@t?guﬁﬁ%%@ gy,
| bar aki - ken,andapanigna fed)Usictdbac2003s ONFIRT HDRE0ACEERS SiaN dupdker af 2 ERM

P-19470. Then'i.tdwas transferred to,an i nternati onal deposit under the
" Budapest TrEatVICRAYIG . WG LshrakiER SUPRBRbER . ofEERNIBRa10065. 10

Remar kabl e magesalité nsnostdisebathansendh 1l ghirhedugta Ofbckﬁiﬂl%ﬁge”e“t
achieved_by the ONRIC lactic acid bacteria are considered to be brought

about as°f ol F6RENAPEYREE SFHh OMBBEFS, Denl idieral e A& SEoRsuk e itersiral he,
intestinal ioAUNE; sYshLM -Gak WRukaba 0% 9eR,d1khe {1“”?% A NG, r<T:) dgngl S
cha &FT's TR as’ derrd

presented to T cells 15 by antigen-presenting c ritre
cel I's. Wil @00Bmandge Bieadesspaonr eunso ofg AEBMt PEb#i72(r olnen nit celsl s by
ant i gen-spegi.t] of: s, the, B cells nov totlé@ | am na
propria wcggfgggtf%fﬁ%(?ﬁit%& ﬁnglefgﬁ‘lg%%% a}latdgpf)%tll(% ?%%\er gtr{ﬁ 58 Pﬁﬁgduci ng
cel I's. Alth8ughtyt asd notcedlvedr ahoacddres iNRhGROr | @EtFRRIMAGIPD 1hacEeri a are

i nvol ved,in the I gA production enhancin mechani sm at | east antigen

upt ake gy Peyer's palt?{gﬁlaﬁ/%%géf? YOS LERERSF gL F 420 HsH & BRodUction
enhancenent edhentandrie aphesess eoPfthet BERONR £ diachicedasi ek LGt arka.
Therefore, the ONRI C Iac%)i c.acid bacteria are presuned to function as such

an anti gen. STBSHEES {00 OB BRI aBRRUANES gl lomee dMRIeC’ Sapgeteh dkicglls,
bacteria dowA®th have enbeiviall ercehbsindda act efhanday, e st gLk i\éﬁd by
eve

conventional heat sterilization procedures. Tea-based fernentation rage
30 The t ea- BRs®U¥E Rt &MEohiiitver Blae AfCigsa PP cResRentedy 6at Toh Toeplises

a tea- bpsedpfes et beasbhothd 18t sh&RSls dendritic cells. While
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 Igh
antibody-producing cells. Although it is not clear how the ONRIC

20  lactic acid bacteria are involved in the IgA production 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 viable 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 ILactobacillus ONRIC b0239
(FERM BP-10064) and Lactobacillus ONRIC b0240 (FERM BP-10065) as



one species of lactic acid bacteria (ONRIC lactic acid bacteria) selected
fromthe group consisting of Lactobacillus ONRI C b0239 (FERM BP-10064) and
Lact obaci | us ONRI C b0240 (FERM BP-10065);48s -12- an essential ingredient.
The tea-based fernentation liquid, which is an essential ingredient, can
be prepared by cultivating ONRIC lactic acid bacteria in a tea-containing
medi um The tea-based fernmentation 5 liquid of the present invention
conpri ses t & ERESLEIRL iWVAL8d1IeNRI C | actic acid bacteria. In the present
invention, it is p ' | e = eang aji.ni ng pum.atte .
cultivation and coorr%?éi geﬁg%%%%lacf%%%%t%%éggdigg%@ér ib‘gﬁg}g tqheglﬁeés-%eanstégl

f er ment at i ofinigirgdignof the pdreespreparacenby orwlict ettt ngroNRIC atlizonic 1Gidial

t he present b%%%ci fication, a tea-containi Q? medi um di um t hat

b
contains a S0 table §81 VeRts (FrererahPy "EaFd orliiott —tbé‘res?gaﬁgrrf‘eé};ﬁté&%?‘es

and/ or pal variged tea tieavesebent. inveOWOSt ) codpt B LXthaCt hpkepared-adied
extracting tea | eaves and/aor, pulverized tea | eaves with a suitable sol vent
(preferably B orrCisChRACifatletgterda-t hatt cbhpr PEESSRT pdRdeRt IgFowdEt ed s

extract) objakRgde by, mpkingnthect e T ' r i 4 pr
dryer, etc. l,%i n a esui?abl e so veﬁt ?%%lg?glgl ;rlﬂggg}ng g? gt cw;%lg%t%ﬁ =24
Exanpl es of cospsigina | 6HRES, TeatBinensid) thatecada besusetheas wea-etserd al

for the cul iumisnclude green teas, such as, sen .20 cha (nedi um.grade
green tea), tf%%%ﬁﬁ?%h(% g l-thﬁgl F‘?y 7 ST Eh) ,mv?WfSJgori é?ﬁ:%oﬁgmﬂé‘?%%qag n.
ban- chalgcoarse tea) Inhatld -Sheserfr 0asicadigheesn ! ea) tegepsRtaichag( it h
whol e rice), ma-cha (powdered green tea), etc.; black teas (English tea),

0ol ong t eas™@YpPSck B dFeFraéasophins R catallantpluent dorshrraldy cete. ) :

and 25 tea birkfobeygtagesadisiii ANGEPLARIS: SHGR:A5eACLD, ! £a5ed OQ O
tea, ten-cha (sweet tea), hydrangea teas, etc. These teas nmay be use
singly or iRBoEdabl hatibea Specidi cxsrerptedy ektsachineased ntdawe and/or

Ti eguanyin te 2 (] j.xian te | d 0Ql on %ea sen- ga,
kabuse-cha,b %eretc. %en %%V%%\hgjfgeﬂr% ﬁ&l%\%g %rs,gg\fecn% (?%ﬁ gf%k?ergCﬁf oF
15 hot water); or that comprises a powder (powdered extract)
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
(rcasted 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 using other plants, such as herb teas, rooibos
tea, ten-cha (sweet tea), hydrangea teas, etc. These teas may be
used singly or in combinration.
Specific examples. of such teas include Tiegquanyin tea,
Sezhong tea, Shuixian tea, Golden oolong tea, sen-cha, kabuse-cha,
30  ete.
When cold water, hot water, etc., containing one 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



nore of the above-nentioned kinds of tea and/or pulverized | eaves is used
as the tea-containing medium there is no limtation on the anpunt of tea
| eaves and/ or pul veri zed tea | eaves contg{ ed -13- in the culture nedi um
however, the anmount of tea |eaves and/or pul verized tea | eaves used is
usually selected in such a manner that the tea-derived Brix of the
~resultant culture mediumis in the range of 0.10 to 0.50, and preferably
0.18 to 0.30" ghegqultugsuarfiupndiewes, séhgblmodnti pédtaei §pavedy)arpbior

100 g of soldiien. j %%Hg j [ rential -densjtaoneter (faor
exanpl e, m%{%lwggé?%?t%%ag? ersgﬂ'tl%% Q%dglr?gllaggﬁeg g?egrr%%%fﬁ%tsuécgld abym (néeﬁp
Co., Ltd.), thatefthactemetierivedtBriMWweh theplassaliibyt obusobtdlreedoh d sbadi es

are dissolv in_a 10 ion, .t Brix is usually expressed as the total
sol ubl e dr ai hed™ et g‘?ﬁsﬁﬁr@r g8f Q'M?r?ﬁq%&%%ﬁn?o%e@-fi cati on,
"tea-derpved Brix" mewigxthesBaixy obidiaedst sombhe solivbheysolid (JHogiees
derived only fromtea. In other words, "tea-derived Brix" indicates

t ea- deri ved 148l ubl e odr aisRédtiven ghtng g) ipermersmrgdof U‘ﬁsngeaacodléfmtr%m‘g:ﬁal
nmedi um tea : d ra uct ~~etc. Wen. tract.of the

| eaves of or?%ﬁgéeﬁfho?teeeﬁgf ?Eéé}? a%%&gl-ﬁ?rghti (]:)Dr]?e " Ki rids g%g?tea}?an %fferentlal
pul veri zed |deagetscistarsethragacautred- bgnBangb ngonpdiLu ) j t ai eposstdmea crQ

use an extract t ai ned.b xtractin ch tea leayes with cold or hot
water in 20 et%lgfe s r‘?aﬁ’r]ré%ag%%i’e% i qt‘fg)gﬁl F?f% r .e%ﬁéecghﬁ%‘%ﬂ’r@‘ﬂ i1&n 2of
the extract sosudodn/) i Rhtedirikowayensuilly Seustaddan sgheehad SR a1t had dhe

tea-derived Brix is 0,10 to 0.50, and preferably 0.18 to 0.30. Wen cold
or hot watefTeédRedi HEH e Povkrdled lavexer, 2B dheainredent ofpehtt ieaivien, of

one or nore @b Lhe-ARAY & RAL jioned ki %xo{pb%%g’gﬁa%sfrto% he USSAAS 181 g

tea-containing nedium specific exanples o powder ed éxiract
i ncl ude FD g§rdéastiderivext cady powletca.FDIhasthae weadsxttaatdponder BrER”

PRIy 30" bad PRy RSt R e B aro B o B P PAG pobr oy Hith o8
ext r act 1powden-¢oitesie ingr redane, raukackaced i Takasage product, etc.
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-centaining 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, it is usually selected so
that the tea-derived Brix is 0.10 to 0.50, and preferzbly 0.18 to
¢.30. ‘
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 is 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 Qolong 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

International Corporation), etc. Such powdered extracts may be

used as a culture medium in the form of an agueous sclution

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




| nternational Corporation), etc. Such powdered extracts may be used as a
culture nediumin the formof an aqueous solution dissolved in cold or hot
water. The amount of powdered extract -14;,added to cold or hot water is
not limted; however, it is usually selected so that the tea-derived Brix
of the obtained aqueous solution is in the range of 0.10 to 0.50, and
preferably 0.18 to 0.30. 5 The tea-based fernmentation |liquid of the
present i nASIHEFoROCERLIBLDBIH Haber fb? mtadpimaétedy howsswrat ihglONRE11y

| actic acid Ka Jdnt h nt.ai-ni.ng i S h he . nedi_um
cont ai ns 105%?%%%%% é#h/ﬁ%ﬂbﬁj%fﬁg%gF%%#&%Bagﬁg'bac é@%%,gég%ﬂﬁ¥%éﬁﬂwou5-
cul tivatingsolatiedi im at 2% tmns@Coffon .12 to B3 hhoursl prefEpsblowld.ilgattioon
(fernentatiQp 0using ONRIC lactic acid bacteria, it is preferable to
prepare a stdarteér in advance by inoculating the lactic acid bacteria into

an appropriate fernereat ita-sukedr erdBHAHRL AN €L ES LNt abF Vergxanpla bk
such a starter is a culture obtained by inoculating ONRIC lactic acid 15
bact eri a i n {fHENELHPM SRNcrRRpPEsainadl cEPr IB¥dimede, | yophindaddtiog| |ONRIC

bodi es, etc.iyckRE0 a;QuULLUES NE] ch.as re qediumor  10%
skimm | k poEl er mgl |lurn st er:'l'r%eidlzrjtra’:(rﬁ[9 it}lét theeaa ggﬁ?@%ﬁ%a edri‘LarlrJ%lnes’;(IJ alf‘t a?jo%tﬁg
121C for 5 mwed20mnicputesndel®r ¢band? ciibfedstedr tAIRIChUScPt epactd bistaldiy,

cont ai ns abaqut 4 to._about .107 . 20 cfu of I.C |l act.i¢c acid bacteria per
gram of cul f ﬁ?ie%]qﬁ"ﬂecq t8%i O mdﬂﬁpeéﬁecgﬁﬁﬁ uc’g_eh %‘6? ftzné"ost%ér{l‘é’*‘ﬂrs"rray
optionaldy be suppl ermyit eshiwh i {ef Med@idr@RLREAMOLENGy GbSt ances ot Qcid
ensure good gromh of the ONRIC lactic acid bacteria, for exanple, various

car bon sour Pestekirn At gPudBséeraislat P cRreBuE? 09e StRaEEBsAN deanta, by
sorbitol, f&H6E8§£%iﬁ§C-ﬁher"iiﬁﬁgﬂ ?ﬁﬂﬁce%ac§gfbaasi Pt one, Eﬁéﬁggriate

vitam ns; and mnerals. As regar e cultivating conditrions,
f er ment at i oAcreaperitar euldugensedity. sél esipersknoativwd hixandie wodngechf a

P 2, ofe APkt 290y 0. shebl eyt OB e 0,
hours, ahd pretersdl ynahbet fhamt @faboyiop2@sbeuEs. cell bodies, lyophilized
cell bodies, etc., into a culture medium, such as MRS culture
medium or 10% skim milk powder medium, sterilized in 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 conditicns are 33°C for 16

hours.

During cultivation (fermentation) of the ONRIC lactic



Particularly preferable cultivating conditions are 33C for 16 hours.
During cultivation (fernmentation) of the ONRIC | actic -15- acid bacteria,
the tea-containing nmedium may be suppl enepted with appropriate amounts of
optional conmponents, such as nutrients, etc., suitable for the maintenance
and growth of the lactic acid bacteria. Specific exanples include
nutrients utilized in media 5 for cultivating m croorgani snms, for exanple,
various car 69 8atkeels dhientas giicdsd ngsnadiy HWC%@S@%PHW@? with

dextrin, sqiRidpliafd UsiRSes 6F Copti@ngﬁog%%&essgéfgf%egﬁm&%eh%?’

etc.; vitam ns; mnerals; trace elenents an nutrients.
Exanpl es of efwch esittadles fomcteenadinttamancs, and taowithDp £ 1theyiltaatiin &:id

vitam n E, vitam n_ K. . Exanpl es.of suc race el enment.s.i nclude zj.nc,
Vol ot cERLeEELan Befes FATRLARIEL PHEAL 68 - Sl ) 4 P L e
ol i gosacBharficdesnlsiredtiag; hactootdgosacshapt desmeey ohigasacehaphdes,

| actul ose, lactitol, fructooligosaccharides, and gal actool i gosacchari des.
The anount SPELEESsufToREgESEELHr iSTeSCho BECTGRcor parbeey idexiatn,

parti cul ar| yorbitbed Dliloc3epreferatsebeciad Wd Nbnop Jande sueh that

the concentration thereof in the conposiition the rnvention i's hot
great er t hastabouviBryeisghnifitea v srelceakheketiza-(hasels f erarehtoahieon | qui d

may be 20 . he -based fermentati.on beverage .of the_present,
venti on w e 0! It tan Cona-Pen: BHUS Por iR SriTononator Bltsr D ne
pr esent 10 nventhonn niy waaibhes praducadahyn ®i ssabmbNgs ampewdrr egaext ract
obt ai ned by lLyophilizing the tea- based fernmentation liquid into water,

etc. It is Ell%lg’_%%s}rr{ﬂ d?ozﬁ%cfotﬁeeili%‘i‘lﬂlﬁe tea- AR I FEnPARPBNSWRVer age
of the pr eS%’&"triéxﬁ‘ﬁ@rﬂdo@ﬂd@Yv%PﬂﬁanHﬁbbQgcc%afﬂde‘ét,' BgcH N thus-obt ai ned

tea- based fernentation liquid with water, etc., or by adding a tea
extract to tReteebidnsseghpsidest adyorlipgedcthadkides, t hectwaseexiratitaidded

o the oo PESERGLE RS L T U3y LB SATR S SRR, B
t ea- cont@i niofigsneli almowisbhchasiddsaloe beol nemtporated 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 modificatiocn. The tea-based fermentation

beverage of the present invention may also be produced by

dissolving a powdered extract obtained by lyophilizing the tea-

based fermentation liquid 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 liguid. 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‘la powder (powdered extract) obtained by

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



(preferably cold or hot water) . It is also possible to use a tea extract
by di ssolving a powder (powdered extract) obtained by rendering the tea

extract into a powder using a spray dryerjgetc., -16- into cold water, hot
water, etc. The concentration thereof is not |imted. In either case,
i.e., whether a tea-based fernentation |liquid is used or a |lyophilisate

thereof is used, the content of 5 ONRIC lactic acid bacteria in the

t ea- based feftentRtroMabever Bgk BRtehe PFesentThenvenceshrasiaui thiyept is
sel ected fropwhthipdhe range of about 109 to about 108 cfu/nl, and
preferably about 105 to about 107cfu/nlL. The lactic acid bacteria content
may be controlled bylrchandgiemg cake, cul &i vatvheigecondittdzehasell ttheméreamtion

cont ai ni ng dium .the_ nunber_aof cel.ls ipocul ated, .etc., .or

concentrat i nr%qg?“gldilF utfrg the ﬁé/aollg%%éﬁ‘f" ?eﬂ?@?ﬁo t 6n "PrHui Hggvﬁ‘@??ené of
powder ed5extNaect dictie dddat basedriLr il iteA-bisit drd Sndiedi on therGapkent
of ONRIC |l actic acid bacteria may be controlled by changing the amunt of

t he powder e(?f_eﬁ}}%dfreaﬁfd’éd.l@?%@ﬁ tife $Wa-Abagedeflechent ftioon wépenagbeof
the present ol,guenti 90Jts 18 oduced, by ék?ﬂ{@etaﬁgéggéfgﬁgkﬂ RUAL! P86 1o

liquid wth a'tea extract, the contents o ase rmentation
liquid and ©dauextt&efudmne. not Thiem ladtiand anay beaststiabl yonsehectred i be

h t t ea: based f t at i, 20 b ft t
vonti on prBBGEGHEY Y i BRSL Ko RRQECAREHS CORTRT SR Het| SBFI £odci d

bact eri 20i ncoheatmiige médiunf,orciexanpier 104 ed/slid@u1086f ukht, , aBd by
preferably 105 cfu/nl, to 1Q7.cfu/nL, and the tea-derived Brix of the

t ea- based fEPREFREEIGRY peverhgelns the tReBammse fermenygtie d.isoidandbenr e
preferably a2§onié§edi Qo 3t e %(ijlecft%aﬁﬁ&’%%Yféﬁ{eﬁggiﬁ%hii%%izi represgnt ed

by the viable cell count nmeasured by the ow ng net oes not
mean t hat tK&Bebevaieke att GHRI§ tenthi nscidhatacheber refy \habtentroglles. bin

o T oS AP HLARR B 0P PR LOY oI 21, TRAP b Stert 7o by
productl>and t heref ofkeuni abéetea-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
liquid and tea extract are not limited and may be suitably
selected in such a manner that the tea-based fermentation
20 beverage of the present invention produéed 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/mL, and the tea-derived Brix of the tea-based fermentation
beverage 1s in the range of 0.10 to 0.50, 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 deces 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 intc a final product, and therefore wviable
ceils 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



cells need not exist in the product. In such a case, the product contains
dead cells equivalent to the viable cell count neasured before :
sterilization, achieving the effects intg?ggd by the -17- present

invention. In the present specification, the nunber of cells in a beverage
subjected to sterilization is showm by the viable cell count neasured
before sterilization. 5 <Measurenment of the nunber of lactic acid bacteria>
The vi-able dd9segbuRPVEBtHEY er mlRedhby PEabenl aspen) fdcapoan, cute urekestr 3GC

using a BCP-ggntaisn 0 . di .and .count.i ng,the col qni es
formed. As the vi5%#ggc%%fgf%g%uﬁg&gﬁg@%%r |dF?§}%£%%%5%%ﬁa%ﬂ 88 ch Yot tér
if this 10 corbékatebh dietweenathecd itadfoeccetérchipatiand turbidity is

det er m ned beforehand, the viable cell count can therefore be calcul ated

by determning the turbidity instead of counting the viable cells. The

amount 06 OMReGshashémt ai dhbagt@pd:a dro 188t 1é eI PY-2kedi4P the tea-based
fermentation beverage of the 15 present invention can be suitably adjusted

according to the typeThef vhekkds &igd 1t 60Bet prodigtedningd i malofvatiotd @ aci d
bacteria us el erurdSitngstpe - t] e e.as_a_guide, The
tea-based f&rNENt Aty on béV%?ageu%?%¥%Egg?eggﬁgguﬁgggﬁ%ﬁgﬁ WY GOt her
conpri se suimeahbim, eglidl@undingetise (ddoie20f omteet.i ahs)thd frinBtessarly, in

t he same nanner sual ds and everages. Thus, the tea-based

A .
fernentatioﬁoﬁggggﬁ é“ﬂ#”gﬁgy Preshitte Hoeh e | Bt a-he15The t ea- based

ferment a0i omorbevet age fcwebe BEeseM1eN¥eNt | @utdhus0btAbNed can be 25
aseptically dispensed into suitable containers to provide end” products.

The thus;obpﬁfﬁé@1$34xhﬁ§9§eﬁé0@rﬁH63Wﬁébé? ¢ableraaintt eant e resonel be as t he
At but abl £t g P G T SRR N bt SRR S TR A o
(i nt ake anouagplefcalies.t eBhe Fasedtl of NBVR L ilanthevacafdaftetrhe fr esent
invention Cﬁﬂcgfporated in the tea-based fermentation beverage of the

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
acid bacteria.

30 The amount administered {(intake amount) of the tea-
based fermentation beverage of the present invention can be
suitably selected accbrding to the age, gender, body weight, and
severity of illness of the recipient, etc., and is not

particularly limited. Generally, the tea-based fermentation



suitably selected according to the age, gender, body weight, and severity
of illness of the recipient, etc., and is not particularly linited.

Ceneral ly, the tea-based fernentation -1§189everage of the present
invention can be given to a human body in""a quantity per day that
corresponds to a viable cell count, calculated as the nunber of ONRIC

| actic acid bacteria, of about 106 to about 1010 cfu. Therefore, depending
on t he vi ablkeveskpesoEdurt poksehe beirsrtdage, car be givehetabd dunlsat bote in

i nt ake anmount - - has fermentatiqn bevera of the present
i nventi on benél q&%BE{Lp}ZOES%g c%%og a ,%ﬁr}%eﬁgpaaf’lé%h%v %g)%gn‘feﬁh\f’pﬁﬁ%m al so
provi des forcatlbelased ois athe heaslsér are ANRge dict aetbicd daph e daict exiraasehect ed

fromthe grqup , 10 consistd ng of Lactobacillus ONRI C b0239 (FERN BP-10064)
and Lact oba %I 1R aéi%tclﬁo ‘&%l'( FERRF HRLF0 0 6SP RS D rFd GBE nt dlele: 158ddd

ferment asi orchgyesagese avieddgd, MICaSAl rbFEHAbLY 1Shitmihat i%k@%ﬁb¥h£ Yol
| gA production enhancing activity. 15 Tea beverage The I nvention also
provi des a tt&g beyeh demmanbaicpn devesage ohdhspeceesniofinvacttionaos d
bacteria ( |l agt.d i b [ selected fromthe group consisting
of Lact obaggﬁlbgg %8%%8%3%'?%%%@10064) and Lact obacillus ONRI C b0240
(FERN 20 BP-10065). Thespteserheveragei@ontlaonpreucdes dacthe agd bf at
bacterium arid t ea extract O%s essenti al bg redijents. Here, the ONRIC | actic

i

aci d bact er i'2hy°Pe A9 OThoarbs ia3raPeat FF v IetEcted- Fedhee 8L PRI d

used foroobtahpisgind W tipetbpsed figy PRALALOBIEERAGBP Of0dd1§ RRhESENt
invention, or 25| ythl | i sates thereof. The lactic acid bacteria used for

produci ng t Réctehac SYBISFLYHD JEEBMNBPT G| Sarnpyodeing the-haser of
aculture ¢ j ; [Wa ONRL G Lagt | j.d . ria.cultivated in a
sui tabl e cul ?Eﬁ%h%&%%%ﬁgtﬁ%%es rygtngc%nlkl%?%’c leal?ﬂglbf%%tblgnﬁlﬁsééﬁgt he form
of a cell bedyivsol atredgfr productica enhtucengdaitivenyor | yophili sates

t hereof . Exanples of a culture nmediumfree of tea include the

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 Lactobacillus 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 obtaining
the tea-based fermentation beverage of the present invention, or

25 lyophilisates thereof.

The lactic acid bacteria 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



above-descri bed MRS nedi um 10% skim m | k powder nedi um and ot her
nutritional culture nmedia generally used for cultivating lactic -19- acid
bacteria, as well as liquids containing, fgr exanple, fluids derived from
vegetabl es or fruits, soy mlk (soybean enulsion), etc., as a fernentation
material. The lactic acid bacteria used for producing the tea 5 beverage
of the present invention may be in the formof a fernentation liquid
(cul ture sola®licoRRCEBEENES BlEwre iManiidg cehieaiONRIOC Facté¢xargdied bieidsi a
in the |iqui : o r Lfi ct f_.suc ul fures qbtai ped
usi ng the f%?ﬁgﬁga%#%ﬁ‘%ﬁg&?ggé%ﬁﬁgﬁgggggfi§O é%ﬁgthég?émléa gﬁé?% fes
and fruits fadc.yusesas fdmchéatmbot atdteriaiat eri al include cuttings,
crushi ngs, grindings,FEgu§ezed j_ui,ce ne-treated products, and

e

., _enz ]
di | uti ons and concent aGtit gged gEEE%F VEGet ABF RrGHG ndet e grea

exanpl e, 5 pulRekicRSge CEF I0{eS Erégémﬁ 08SsentWBAt mPERRENS, 68! 85X sPianach,

col ored sweet potatoes, =15 corn, beets, kale, parsley, cabbages, and
broccol i . ud&brenfaties lighéfudeilfuie evanplen) applésedpenchdd iveahanas,
strawberri es; , e el,.o S,..and_pandari n_oranges.
Cutti ngs, c?3§h9ﬁ§§?§%¥%g%i%g?%3%§§FﬂgéggPa§%£g%o l%fraft%m%%hoﬁe obt ai ned
by, for examplrefiadproskdiisectomprti sivigur2 sashineg atiheagie one veget abl e

and/or fruit, and ere ._necessar subjecting it to a _blanching treatnent,
e.g. placingeFWeﬂB¥pﬁﬁiéﬁ9ul hdﬂ%%éﬁ“%%%ﬁ??@ékﬁnﬂhﬁ§@P§rng or grinding it by

means ofoa crusher, wbyefaplR0@nBr 06€58HForPULYELL 28 e MREHESE A8 TM
(product of Tokushu Ki ka Kog or the lIike. Squeezed juices can

! , o Co. Ltd.), > i i
25 be prepaPfé8eby2lisingvges Pvgﬁnqﬁfeﬁpsfxww gfilxeinger 3heeziele]uices,
Squeezed | ULEESEaN- [ r f ] ' oLLpdings . th
filter clotﬁ o?ﬁ%rma%%ﬁ%g.BE%@?%ggt%g§$§éi%#%§&%%%dcghﬂg e pﬁéﬁa?§§9%?§
pernitting Pehbleasegetpbdesnaselude,otfopeekamaiss pumpkies) iderroasact upon

o 50Tl d SHURBISS 1 G oRBEES o CETEFR( o801 A TAEES DHRCORPFACeAP -
to 100-1I®l dcbynsusdetdyeanstepspdfERAE caBB&HES AldrRNbre68BSEN! I 8EAIOTE UG E s
reduced include, for exémple, apples, peacheg, 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. Squeezed 7juices 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
the like to act upon cuttings, crushings, grindings, or squeezed
30 Jjuices. Dilutions include 1- to 50-fold agueous 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



pressure, etc. Soy mlk, which is another specific exanple of -20-
fermentation material, can be prepared from soybean materials in the
conventional manner. Exanples of such soy2én'_l ks include honopgenates
prepared by i mersing skinned soybeans in water, wet- pulverizing the
soybeans with a suitable m |l such as a colloid 5 mll and honogeni zi ng the
pul veri zate in the conventional manner, and solutions of water-sol uble soy
protein in ErEentEbion aafential i ctprudiengreperéd fwind sbylot®r ingtertals in

pref erabl e p g _sta ef ar ehand inpculate _the. ferpentation
mat erial Wi tttﬁlet {ﬁggg%rgtﬁaogr%.l Iligglré%?esgﬁgmag i (?/Se%er}ggﬁﬁ >0 "Bt u&ﬁcgug(? arter is
a cul ture ofitcacgedatys iprepalkadilng irereiRyGkimeid sogbbghdaict eitar Nte--a
fermentation terial-suppl enented 10% skimm |k powder nmediumsterilized

in the convélit'Ghafiith sgyPeaps gt 2cSbras g glidd AiFutass Bhepdieitand,
and thensi ngibat hbAg hdnReFARE &y | B¢ g 13ek-d-Dactef ke ébﬁ%%ﬂgﬁahaﬁh Snner,

prepared usual |y 15 contains about 107 to about 109 cfu of ONRIC lactic
acid bacteri@d@d petuigianm of vareurmluPie ey nmmiatinoanmetiesi.al used for the

starter may optional b |Lerent ed. wi t.h fernment ation-pronoiin
substances that ensurkérg%% gr g\%ﬁﬁﬂofgjtr\ﬁgelaﬁﬁ}& ?%Jccflitb C&?Eaabajcif a, for
20 exanpl e, prafepaislecarhphrepate cestastieh asfetdicosieanat aisdnhlasecrpse,

| act ose, dextrin so.rbitolé, f?rT]:Jct,o e, etc,; nitrogen sources, such as
pept one, et ¢SGR MALRG # AEFE Shewwtartdgar @ TPuaRentakive fxangle

condi tioms, oihgucH ef RAk-abEONs tLMMARALUN ot 51 28N 8L ALY SEHEHLAnET QR t hi n
the 25 range of about 20 to about 45C, and preferably about 25 to about

37C, and t hé3ferFerftist PaRterie infosel Sermentatdmwineheniahsurmigented kisout
St AU ol AR AR O | S SO, T g
that 30 add@dteol2h€ fea- basedd erimeneathafvddhguidd amnd prhetudhagbatieng
above-descr | Redyea: hased.f SLIPRLaLLon Peyerage, of Lhe present, LavsqLion
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 liquid in producing the
above-described tea-based fermentation beverage of the present
inventicn.

The contents of ONRIC lactic acid bacteria and tea

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



The contents of ONRIC lactic acid bacteria and tea extract are not |imted
and may be suitably selected in such a -21- manner that the tea beverage of
the present invention produced by mixing,{he two essential ingredients
contains the lactic acid bacteria in the range of, for exanple, 104 cfu/niL
to 108 cfu/nL, and preferably 105 cfu/nL to 10'7 cfu/nL, and the
tea-derived Brix 5 of the tea beverage is in the range of 0.10 to 0.50, and
nore pref edEBIETOLHBE tii t8e. banesace Ivd tha pessarigényknt hen preslened by
invention is,; al T . bev .0f .1 he present. inyent.ion thus
obt ai ned cgnnlxgggagg%ﬁwcoal %fteg?éggn%{ %ﬁfggtéu??rgtb lélscéﬁ?alyah% s FBlgr ovi de
10 end produetcserTheis huse abhgenefl, pfcadestmpas, t1¥ dfevor tbnhet ent/mif,0 tea

as well as the nucosal, | ity stimulatin ctivity or |1gA production
enhanci ng acaf’i%\/PF? 3%??];%a61 /pl F?lelwmﬁfaéPfict}é%ichaﬁ%FéV?%.BfFﬁe
amount agdm nifstReeted igdRiagaMEN,] e HhBgbesr dLacbewenage, of 4 herpresent
i nvention can be suitably selected according to the age, gender, body

wei ght, and B&&deraply dt- 1§ trnBsd0of the recipient, etc., and is not
particularly limted. n I b ge_of the present .invention
can be given to a hurrl‘;lzgtnglégf:)g{d}?/Fl it)r%aakggg%§% yoe%g?lgdgfle?%% l@%?Pi%%%rfc?s to a
20 vi abl e cebitatoedt , Tbal teh dteckraget hé theherseht ONRFéa jaet itBudciistained

bacteria, of abput 106 to iboat 1010 cfu, Therefore, depending on the
viabl e cel | “BBuRt ¥FHHE W Vel byensqd ety Ce CORREIRFIES GonPaRERount

of the 1ga bavepageudis.t hendrasRnbptaYEM IdRetr BROUENS &1k eaboe LrR00
nmL./ day. 25 The present .invention also provides for the use of at |east one

type of |actPctaRi?p bittlePPathe el tomeHe gtdoplatbngantingtefor
o oha | PRESD{ ERMSP 0ed o0 bpiblac i, A boze
stinul ati nglactiviagichbacyAcBd. producti on enhancing activity. EFFECTS OF
THE | NVENTION The presgnt. J iventiQn, PLovldes;a.L g2 based f eLment atl on

15 Dbeverage 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.
Generaliy, the tea beverage of the present invention can be given
to a human body in a quantity per day that corresponds to a

20 wviable cell count, calculated as the number of ONRIC lactic acid
bacteria, of about 10° to about 10™ cfu. Therefore, depending on
the viable 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 alsc provides for the use of at
teast one type of lactic acid bacteria selected from 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 activify or IgA

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



beverage and tea beverage that retain the intrinsic taste and -22- flavor
of tea without being adversely affected, and has excellent |gA production
enhancing activity and nucosal immunity _siimulating activity. Ingestion of
t hese beverages is presuned to strengthen the biophylaxis due to the
excel l ent I gA production 5 enhancing activity and nucosal immunity
stinmulating activity. Various tastes and flavors, such as, for exanple, a
light fl avoﬁgﬁarrg%(r%%%i% SohrhRey ag"FFﬁﬁ%yfq%ﬁﬁﬁteQnda@é’é‘rs eKg8t&enlyr a
dark brown aofoprasdctidid dndsheing aktheiktypand afidalt Mulsarpased _
fermentation heverage and tea beverage of the 10 present inveéntion by using
di fferent kihdBU6RLIRG dE4VesYas INaRStHeR 1l AihesgnBigvrrationf ésepresumed to
propor ti ons @fehhendLaRastdonf eiLBNAL 08 Lhduldheitie The
bever ages of thea_ i nvention ﬁa%/e constantly enj oyaebl e%%%%%ﬁ&%g%?e t hat
are intPinsheanglrgactiyipr & DESORRRTLONIOR JTHE IDRMN NGS deitgvityis a
chart showi ng the eff ‘ f 1 i iQ f _Lactgbacillus ONRI C
b0240 on 1 gA product i\%%ﬁgyg Egé%}'gers %qgla?%%%“g%’l ss{hc%oal%l g%orz elxgmg!ﬂaf aebh
showi ng t he light uEheeowfandheef aektiimigs spatrhens ofa laghabatitduandNRLEDH0240
on 1gG prod Lon. _Fi s a chart show ng.the change in the total S-1gA
anount in hﬁ%lﬁgéa %vaa%gﬁ%t hﬁo‘ﬂsctﬁ&ﬁya gtIBJrP%d?ﬁsrfriestF ikh igparted to
Lact obaci | | the ONRy-GhRA Fetnontat iadl Beoethsy 4 xeh0Betarab of the
equi val g&t/da\\é)ﬁ. BEST MODE FOR CARRYI NG OUT THE | NVENTI ON G ven bel ow are
Exanpl es® deSEFPBThg 1R prBdbE 1Y OMI FbEeseRE Hig1dst RE tem-lsageg as raw
fermentati onabevesBYarlyert aar -V eregsrof ol Prasendidakent i on, and
Test Exanples onthe specific lactic acid bacteria used in the tea-based
fer nent at i ohSTBeV et HGE diduida TRay exagachi ¢He presdmveragent HrkheThe
Exanpl es  angydesioDraiRl esnaf shfiho¥hdggat 0s i 41Uk n
invention in jf:u_rt her det ai II,1 and z;fe ﬁo?a]% nt enlcfg]g)rrt %}l?i{n%gfte?rﬁgag bre
intrinsic to tea, :

15
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a chart showing the effects of the
administration of TLactobacillus ONRIC b0240 on IgA production of
Peyer’s patch cells.
20 Fig. 2 1is a graph showing the influence of the
administration of Lactobacillus ONRIC b0240 on IgG production.
Fig. 3 1is a chart showing the change in the total S-IgaA
amount in human saliva on the 21°% day after administration of

Lactobacillus ONRIC b0240 {(non-viable cells) (2 x 10%fu
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 beverage 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 tc limit the

35 scope of the invention.



35 scope of the invention. -23- In the Exanpl es and Test Exanpl es,
percentages are by weight unless otherwi se stated. Exanple 1 5 Production
process 1 of tea-based fernentation bevergges (1) Production of
freeze-preserved bacterial cells Pre-prefirmnary culturing 100 L of
Lactobaci |l us ONRI C b0240 (FERM BP-10065) freeze-preserved at -80C was
defrosted and added to 10 nL of MRS 10 |iquid nedi um (manufactured by
Difco) sterilized in Hh A%t sErRAeSnEn2Test ofxamplesnubeEceideese sttt hng

mi xture vas auBhectffedd othledhi 90aML G turing at 33C for 16 hours,
preparing a pre- prelimnary culture liquid of the Lactobacillus ONRI C
b0240 (cell count: about 109cfu/mni). 15 Prelimnary culturing 100 L of the
pre-prelimary gyl fure liquid prepared above was inoculated into 10 nL of
MRS iquid manuf actured by Difco) sterilized in an autocl ave at
121C f or 515 P2@dnichiive prdasiskoedf hessthatidnfeynatattiibhngeatr3@s f or 16

hour s, repari relim culture |liquid of t Lact obaci |l lus ONRI C
b0240 (cgl | @&U%O%al%écﬁ nlﬁﬁiﬁ%ﬁﬁﬁ?%ﬁﬂﬁ%r}?&&%l% ‘?ﬁia& the prelininary
cul ture |iqurd-prepanathmbevetumasy i nocul ated into 1 L of MRS Iiquid nedium

(rmanufactured by Difco) sterilized in_an autoclave at 121C for 15 m nutes,
fol l owed by stationaryPTciit 0f i FrFtebagddlpsrONREhe0r40 rEewamPnd0865kul ture

l'iquid of t&%ek@éiégéggﬂJéﬂsa (ﬁhbgﬁéodéfﬁggteﬁogﬂa:aég%daQBu&O%g§Q%P&@%)'
Harvesting and washing 1 L of the culture liquid was centrifuged a 00
rpm fot9 10 1AARbE g8edbt drpaufagawmest Pyl DeéEFPks stiegliloned by amebtaglads

with phos.phgl‘telgya‘cf %ro‘.?cd1§%irﬂﬁe%hatT}@aq:e%%§@i§é err"lii)!gu%:%dwég sal_ﬂ:)jected .to

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

preliminary culture liquid of the ILactobacillus ONRIC b0240 {cell
count: about 10°cfu/mlL) .
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 staticnary culturing at 33°C for 16 hours,
preparing a preliminary culture liquid of the Lactobacillus ONRIC
0240 (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



-24- autoclave at 121C for 15 mnutes. A further centrifugation was

carried out to collect the bacterial cells. The collected bacterial cells
wer e washed again with phosphate-buffered,galine that had been sterilized,
and collected by centrifugation. 5 Separately, 2 g of green tea extract
powder (San-Ei Gen F.F.1.,Inc.) was dissolved in 1000 g of deionized
water. The collected bacterial cells were suspended in the solution, which

had been st &iF288° 1% arf ldut il dveManugeac foFudEas senésifegrtionheas

suspensi on wasrpeaseitad abl1i86€. tHheaeekkigpuntl 16f the LQ1fikeeze- preserved
bacterial cells thus obhtained was 1.6 x 109cfu/ ni. (2)F Pr oducti on of
¢

t ea- based f REaRt ot ldévEphgeeshefl goaingrddn phogrbrtedetf fssrderaliSm- Ei

Gen F.F.|. thae. hadasedifded t 9; 2000 andoEogfétﬁich% waher; andhegted to 15
60C to dissolve the extract by stirring at the sane tenperature for 10

M nut es. > Théeparatehy chaPhedreris tegokatrao: rovseretfanaiurGen and 2000 nlL
of the sol uti enywas, t nanstepr i - ril] N t tl The

t ea-derived Brix b?m%'h)e WS%L%"I ﬁ%?%%iﬁmﬁéﬁolggg dﬁ(f!%g%lﬁggfgg@rweagc%é:p&ehseer ved
Lact obaci | | golONRE€! 824G 6 FERN IBPwER865uspaldedcdunthe Isd@lucibf9ciidl.) was
i nocul at ed ihnto t he reagent bottle. The reagent ggttle content after

i nocul at i on " {{eBSHArTHeT At-293CTH G PHTAGHRES FlollRdved By 19t BENSFRTy and

culturing, tpeepaspdigsianghaspiashasedtl egorent atHorelhqubght Yre thactic
acid 25 bacterial cell count of the |iquid was 107cfu/rL. Separately, 1000
mL of d&f onfFEAZRARESFHACAnGratetigdpeeaiarehe bieingd wridd & & 207 afughL.
oolong tea (Mtsui Norin Co., Ltd.), and stirred three tines at 6 mnute
intervals, i,e., _at the start, m.ddle, and end. The obtai ned

t ea- | eaf - cortfai ni REPEFILoguPE fRaHadec deseeniation bepRIess steel filter,
and the filtrate vas qogled guen 8.l e pakh 0a30C el ligveg,, The cool ed
20 F oni )

filtrate was diluted w't nL of deionize wat er. e tea- derived Brix
of the obtaFrEdlt et Fast agged ¢.220090000fridegngredrvateer lbadebeated to

(fenead LoBpte 3yl 9:BLEPAL She Re2BOYHPALATARE 2 he' PRl OR1,000 00
tor 10 minutes. The solution obtained was cooled to room
temperature, and 2000 mL of the solution was transferred into a
sterilized reagent bottle. The tea-derived Brix of the soclution
was 0.32.

20 200 pL of freeze-preserved Lactobacillus ONRIC b0240
(FERM BP-10065, cell count: 1.6 x 10%fu/ml) was inoculated into
the reagent bottle. The reagent bottle content after inoculation
was warmed at 33°C forll6 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 ocolong 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 ligquid 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 delonized water. The tea-
derived Brix of the obtained tea extract was 0.24.

1000 mL of green tea-based fermentation liquid prepared

35 albove . was mixed with 1000 mL of oolong tea {tea extract). 500



-25- ng/L of vitamn C was added to the m xture. The liquid mxture

obt ai ned was sterilized by heat, and poured into suitable containers,
preparing tea-based fernentation beveragessof the invention. 5 The

tea- based fernentati on beverages thus prepared had a light flavor and
refreshing sourness. The pH was 5.2 and the cell count was 5.2 Xx
106c¢cfu/ mL. The.tests..of .the follow ng Test exanples showed that . the

t ea- based fér Ln?%t?%tﬁnﬁgvgrgﬁ%saaﬁeotg% ?g’h\:"/é?ﬂt}? ®ha %\gl@% | TBH TR A
producti on ebhanaédgeaactsiteirt Viang bjueesal amapyured shidWatdapgeactivity.
Exanpl e 2 Production process, 2 of tea-based fernentation beverages 15 (1)
Producti on §PTFRERZEpPEEBRTENT A ERPgdcEprentptdopr ReVeHauesy & ubler i ng
100 gL of Laetehacéhl us ONRI C b0240 ( FERM BP-10065) freeze-preserved at
-80C was_defrosted and added to 10 nL of MRS |iquid nedium (manufactured
by Difcoy sterilizedThf hpaakasrd fesmentaticp bevesnoas tiusupasspamed had
resul ting mgyxte Legt .st.at.} C ri te3 r.,.16
hours, pr epgr Fﬁgﬁzw%%é’wglﬁgﬁ %%%%?@3 %ﬁgg?%%lsdui dﬁ%fﬁ]{lﬁlgngé%(%%cgitlhljeus
ONRI C b0240 cetl tourdowmats: S5aPoutl0feSefmiiyl). 25 Preliminary cul turing 100 pL

of the pre-prelimnary_c e Jiqui epar e bove S inocul.ated into

10 L of MRS |i quid ey ig%néy% r%énl} EC?Bﬂe‘%}%b“ﬁ %efgo?x%f?ﬁéfﬁﬁ isg‘%e?ﬁ“é%

aut ocl ave at:h&2d€xflarsetls fenienitaasi onf belronege by rstati Omasntiem heteng at 33C
for 16 urs, 3 reparin relimnpary,culture. liquid of the |, ,

oGt obal 1 | SEoRRHE BB RAo fudi 1orL B b A LIGSLY I PP TR L

of the prel bnimaraticy taeevit@ui d prepared above 35 was inoculated into 1

L of MRS |iquid nmedium (nmanufactured by -26- Difco) sterilized in an
autocl ave at 121C for 15 m nutes,

Example 2

Production process 2 of tea-based fermentation beverages

15 {1} Production of freeze-preserved bacteria cells

Pre-preliminary culturing
100 uL of Lactobacillus ONRIC b0240 (FERM BP-10065)

freeze-preserved at —80°C was defrosted and added to 10 mlL 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-
preiiminary 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 aﬁtoclave 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
00240 (cell count: about 10°cfu/mL).

Culturing
10 mL of the preliminary culture liquid prepared above

35 was inoculated into 1 L of MRS liquid medium (manufactured by



followed by stationary culturing at 33C for 16 hours, preparing a culture
I|qU|d of the Lactobacillus ONRI C b0240 (cell count: about 109cfu/nL) 5
Harvesting and washing 1 L of the culture,kLiquid was centrifuged at 11000
rpm for 10 mnutes to collect bacterial cells, followed by washing wth
phosphat e-buffered saline that had been sterilized in an 10 autocl ave at
121C for 15 m A further centrifugation was carried out to coll ect

t he bacterlépj%@I §teﬁ?ﬁ¥%ﬁﬂ RBcEBARUIRGPER aF tel Cs TREr &0 ikidmEaSagai n with
phosphat e- busfd‘l%eae!ds;@jﬂmtltoha&yha@mﬁ%g%@rB}ach%er apd,q0ld e Lsﬂaﬁhg

centrifugatio arately greén tea extract powder (San-Ei
930 A ugae?

15 F.F. 1. h‘ﬁ%%|%&h?n%i@wa§léﬂuae©w<‘zé@2\ﬂ@t éeellrmoungel | ect ed

bacteri al CQﬁkﬁmﬂ@DQﬁ%M%@?ﬂded in the solution, which had been sterilized
in an autoclave at 121C for 15 m nutes, and the suspensi on was ‘
freeze-dPi ed. The cell count of the freeze- preserved bacterial cells thus

obt ai ned wag;;3£<¥1i 499 A8 <h?29,(2) Production of tea-based fernmentation
bever ages 4agvbf l%@en teasext?act powder (San-Ei Gen F.F.l1.,Inc.) was

added to 2000 g of dei dnicfetiheatertiard lhgat@dido ceBBEL Fogetd s8012606 hepm

extract by ture 25 for .sol ution
obt ai ned mazicogpgﬁlﬁﬁFroon1 enpengf A& L dhd" 2o #%1E%W?%3”%8@& Bﬁ was
transferr ed wmhophospm{hmﬂﬁerédi esallihe trat deid 1e@nBei¥rofiddie i50byt i on
was 0. 32 ng of freeze-dried Lactobacillus ONRI C b0240 (FERN BP- 10065,
cel | Wit : a§ CRAYDFRY o) we iIvoBingEett | At BurHieBTenésgErgatient as The

reagent bot tdaercentemnt t&fﬁ:@&léﬁ@%ﬂ@ﬁda@'ﬁe!‘%l varred fle 33G160Fed6 hours,
and the bacterial cells were subjected to stationary culturing (estlnated

initial cel PAEbERtaL pLisipgrervashod agennmgith shogphakenbwf fkredagabine o
the cul turethh@Uhslh Idhugeohli atagd aniheol 1 QW Ly P UL PREFINRH  Was

sterilized by heat, -27
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 10°cfu/g.

20
(2) Production 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 cooled 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 logcfu/g) was inoculated into the

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

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

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



and poured into suitable containers, preparing the tea-based fernmentation
beverages of the invention. (3) Quality assessnent of the tea-based
fermentati on beverages 5 The tea-based j?ﬂmnt ation beverages obtai ned had
the follow ng physical properties. <The Tea-based fernentati on beverage of
the invention obtained using freeze-dried bacteria> PH 4.75 10 Cell

Count: 4.1 x _106cfu/nl, (as nmeasured by the nethod faor neasuring the cell
count of | a@iCcPRerad pHEt AT eP1% O FapRRESe PRIBE 18enThatissnrass!

Turbidity: GeQa8ntaeasunesdcliqas seetiophotereser U-3000, manufactured by
Hitachi, Ltd.) 15 Lactic acid content: 14.8 ng/100 nL (neasured by a high

performance |liquid colum chromatography, manufactured by JASCO Acetic

aci d content(3)0. @u@g&EQOaé@es(s%ﬁﬁUéP%M@%a%bggegeféﬂg%ggfoﬂ !{Mleq?%ggumﬂ'

chromat ography, 20 manufactured by JAS ric acid content:
nmg/ 100> ( measur ed byt meghbpeed dermantaticuilttveskgan diredmetiojadpths

manuf act ur e ‘ -der| rix: 0.24 (measured by a digital
differenti aﬁfol?%g&re rahe{-gg% eﬁ)k ) “fanuf act ur ed by Atago CO., Ltd.)

Sensory evakiiati bea-Tesed [favnenivatd csobenessqgd expetnenentalt iicea ot aid&d was

sanpl ed for evaluation).. The tests ,of the follow ng Test exanples showed
that the télg-l sgﬁe% %ﬁ‘?gt]?%%t%\?@r ages of the invention have 30

excel l ent | @A:paodbicti on enhancing activity and nucosal immunity
stinulating activity. Exanple 3 Production process 1 of tea beverages 35

1000 nmilof  G&ionFIEH welt-dr Xhb¥ichy/BLt Eiparcasuredopy 93€ mpghodatomdded to 40
g of 00|OngnkﬁéufﬁﬂéfﬁHe_N@&&ncéﬁht Jet Garei@bhid bacteria of the Japanese

Food Sanitation Law)
Turbidity: 0.038 (measured by a spectrophotometer U-3000,
manufactured by Hitachi, Ltd.)
15 Lactic acid content: 14.8 mg/100 mi
(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 JASCO)
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

sfimulating activity.

Example 3

Production process 1 of tea beverages

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



stirred three tinmes at 6 mnute intervals, i.e., at the start, middle, and
end. The obtained tea-leaf-containing liquid was filtrated with a
stainless steel filter, and the filtrate _Mgs 5 cool ed over an ice bath to
30C or lower. The tea- derlved Brix of thé obtained tea extract was 0. 96.
Separately, 1 nL of freeze- preserved bacteri al ceIIs of Lact obaci | | us

ONRI C b0240 (EE P- 1006 Ere(?{gi ed in Exa le 1- was i nocul ated into
1000 ni of el g{eg(ﬁ%ﬁ o BEN?A PR dSFo (M ll‘:%erO&t“’l Pce, BblIroRBd by

cul turing atst33@efioth24 haues. adhe mﬁiﬂtfeuaﬁtéh%{lsd was separ@afedihy:,
centrifugation, and sterilized at 60C for 10 m nutes or nore, preparing a

concent r at ed 556 Eer 73 6ht i ﬁé’tlall&@ijdt%%&elafceﬁ@wnl%é@guld was

10" " (lcfu/ mpii+4 c r t I f
Lact obaci | | usllawaﬁ%:dg%%%g%mggé{aﬁid@% %gi%tlego é)"l(])f %Pﬁeeg%l%%%e’% %ll I trat e

(tea extPactcooilgdi dyer @00 chrybatinfto/iI0EMm or Cowes . adied tba-déhevdd qutid of
m xt ure obt h'eegbgéﬂqec} hceeat 8&@{‘3 (rfl,tl ’ Vag diluted with water to 4000 ni.

The diluted TTquid m xture was poure Sui t abl e contai ners, producing
t ea beverage product SeglerahelR0 I miewnffi cﬁneeﬂ'eh@rfe@arbe&ediaig&&ﬂahusebm amed

26 x| orcrrpberhs 1o ETs AT HRRPRLIRRL BriRpred hoveasthal 25

the tea bevernagesaofiddialbhueningn 1aemexee!dfrlboubgho PHOTUC I RR A1 R nCI ng
activi ti/%and mucosal i nmuni téos“ mul ating activity. Exarrpl e 4 Production

processt® ofl Sfes2beRleridges 3o ek dvbevetages ot BRY ifiorerti baunwr eThe
prepar ed f@hh@\ﬂké\g}.i%dp&QﬁegéﬁaﬁfaQﬂcedEb§n9eﬁtﬁf@§‘é§@Bn} hatq s%%r%l§%@t’it Iing

material, pu-erh tea tsui Norin Co .) was used in place ool ong
tea and Lact8Bacian 4 TNRIG$H 02380t FERM #pardBg4a ( Eomeredrpiesebaettact er i al

CFaes B ToCSIEAIHE SERTROS, 1805 AT By ) vas used I+
4 mL of concentrated bacteria-containing liquid of the
15  Lactobacillus ONRIC b0240 was added to 1000 mL of the oolong tea
filtrate (tea extract liquid). 500 mg/I. of vitamin C was added to
the liquid mixture obtained, and the total amount was diluted
with water to 4000 mL. The diluted liguid 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 (Mitsui 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



The tea beverages of the invention showed dark brown, had mld taste and
characteristic flavor. The pH was 5.5, and the cell count was 2.6 x

| 07cfu/rL. 5 The tests of the follow ng Te ?t exanpl es showed that the tea
beverages of the invention have excellent TgA production enhancing
activity and nucosal immnity stinulating activity. Exanple 5 10
Production p&gg@ ? g{ﬂ&itea-based fermentati on beverages The tea-based
fermentation df the invention were prepared follow ng the
procedur e of Exarrpl e Thcexeapbetdiaigesl 3¢t ORACIHvchs 1 ONREKoRQL 3R riFERNM

P- 10064) maz@g? n place of _Lactobacillus ONRI'C b0240 ( FERN P—lOOéS 15
The tea- bas @H’r%nﬁaﬁqeoﬁnﬂeg}é"f‘%?gcé‘ser(%ﬁtﬁﬁefﬁﬁ%nt|%1'r1f3 Hihdaged- $1 a6 thad
sourness. TheipH-¥as: 50 -apd, pngcggl$%pount was 4.0 x 106cfu/nmL. The
tests of the follomnn Test exanpl es showed that the tea-based

f er nent aPi on bever ag&&eotephe @ﬁﬁ%ﬁtﬁ@hl®M%ng'Eﬁséx@éammﬁﬂsIa@QWpdddmﬁllon
enhanci ng a % k?é%].%:j‘é S i 6
Pr oducti on S%ECE%% 4 0 5 gaséqug?%éﬁ g%ﬁgﬁ} %%@gégéé{2¥ﬁ¥ﬁé :%gged
f er ment at i ognbevermyestdfvitheandventoisan imewel qpyr epdmnetlatold camtngltjne
procedure of Exanple 1 except that, as a starting material, black tea
extract powder was used in place of green tea extract powder; black tea
was used i nEgkmpke df ool ong tea; and Lactobacillus ONRI C b0239 ( FERN
P-10064; fr ezg 30.-reserved i was used in place of

Lact obat? | | a =4 He = HE

beverages of the lnV&hélQ@a~5éﬁéﬂ.E@Qm@h@&&uﬁ?%@b@%& Eﬁ?t%ﬁ WRSer:in and
the cell count was 1.2 x |07cfu/nL. 35 The tests o t e follow ng Test

exanpl es sh8#E® PFRRareso fol hewing thgs BEOFe e it FEATBEY o SFEsPbf Lhate
i nvention havetogx&elhenbrkeA REOUGFERY SR NGa8Ckid ti gRd augesal

i munity
Lactoba01llus ONRIC b(240 (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 105cfu/mlL.

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 6

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 téa; and ILactobacillus ONRIC b0239 (FERM P-10064; freeze-

30 preserved bacterial cells) was used in place of Lactobacillus
ONRIC 00240 (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 107cfu/nL.
35 The tests of the following Test examples showed that



stinulating activity. 5 Test exanple 1 In this Exanple, the IgA
production-inducing capabilities of the ONRIC |lactic acid bacteria were
tested in vitro using a Peyer's patch cg%é_culture system according to the
met hods described in Yasui et al. and |l kenaga et al. [Yasui, H, 10 et al.,
M crobial Ecology in Heath and D sease, 5, 155 (1992); |Ikenaga, T., et
al., MIk Science; 51, 27 (2002)], The test procedures are as follows. (1)
Exper i ment al“&nitrareas Btatte drevienpred ot ridien 18penigm BAVE/ ¢ ANNCYj
were used. ckeiobhfi ned dreshicllse WA CAHET ABtined Lol ARG NBeK nufUEd NY
the quarantine period, an MF solid diet (product of Oiental Yeast Co.
Ltd.) and ta&rEteFingractsiyppli ed ad libitum 20 (2) Peyer's patch cell
culture nethod After the quarantine period, 80 mce were divided into 8
groups of 10 m ce each in such a manner that the average body weight of
each grobp Westessemplally the same. After grouping, 25 ten mce were

sacrificed every day t the smal] .intestipe and di ssect out the
Peyer's patches from tlﬁetcgll%%lE%&hlp%tgés?kll%eiggflﬁ)gO%E?g}oré—’ﬁﬁ&EﬁEg wer e cool ed
with ice incapabéhttidugst ithn ONREC denrtrdcnaogd MaMdekagl e se MMeepr oduct  of
NI SSU ), 2 M\/It%I ut am ne (I\?%r oduct_of .G BCO), mM sodi um pyruvate 30
(product of "&GrBESIHhE MEVERORSRTEHY iCal Lafihid e iSyS LEPr eceridisg tey B ] .

The cel | s wekehpas s@skdiedghn aramsh <0 apt epd erl@nsigagbe el lrasyspensi on
and washed well _with 5 ni, of MEM The cell suspension was filtered and
centrif ﬁ@ed 4t 240 HIEFOGLr BERLIBhLY HEALR 2D DiFeaREnuUP esLOOARLER2) /

centrifugat ifgBnaghie B5 @ LU e BUREIRALARE, WS, 12MyeH, Py, SYRLI nd the
precipitate -31-évvas suspended in 5 nL of MEM Af{rgr tlz"npjé plr'ﬂ(‘;i%:eigéugrtzl had
been repeaPEECEHRERS alfeapr felbivisat e was suspended in 10 nL of MEM

cont ai ni ng 5%BS (product of G BCO, and the nunber of viable

{1) Experimental 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 groﬁps 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 [Eagle’s MEM (product of
NISSUI), 2 mM glutamine (product of.GIBCO}, 1 mM sodium pyruvate
20 (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
rotations/minute for 10 minutes. After centrifugation, the

35 culture supernatant was removed by suction and the precipitate



Peyer's patch cells was counted. The cell suspension was 5 inoculated into
a 96-well plate to prepare a cell culture plate. (3) Preparation of test
cells Lactobacillus ONRI C b0239 (FERM BP-1 064) and Lactobacillus ONRIC
b0240 ( FERM BP- 10065) were used as test cells. 10 These bacteria were
cultured in nedia suitable for their cultivation until the stationary
grow h phase was reached and the _resul tigé;’ cultures were then centrifuged

at 7,000 g f6° PYPRIMNA €2 Catf. OFHE el 6 e e iRaBReeE T RS 28 HR& wi t h

PBS(-) and :sypependedvideS tie phedhyiia@koghsabusaide 1401 deleir pemt he
cell 15 count, turbidi ty_ Was neasured at 660 run. The cells were then

sterilized BPRAGLBENAVIHE at(Prodect sif §6BRPhutdyd thet pumbel taf gflable0 at
660 nm was dekermkneg 4o Ra18aphY A& HO ) %e1995ugedd Sl 220 (4)

Det erm nation of | gA concentration in culture supernatants The Peyer's
pat ch cePl s ipepaprbed abve a A6tRyllalidvse hererepmerdedll neWEMreopiatai ng
5% FBS and adjusted to 2.5 x 106 <cells/nL, and 200 pL of the suspension
was inoculated into a 96- well cell culture plate. Twenty pL portions. of
the test cel{3)25rspapengirorfateat coridentrati on of 2.0 x 109 cells/nL

57 i the presence GFCETOERR 16 TR Hay 0 TdhEyLE o (e Snd ol fured &

(Li popol ysadehabbde] I his @NRIONBEPLT atFERM 8P-500650/wiraVasecdSed ©8sta cells.
positive_control instead 30 of 12$ gL of the above cells. Subsequently, the

total |gA cORESRtPATTIIS FRTEhEY ERngeetR tiridabl et atEis wer e

determ ned By1EEVSAMSIREId tEONIBIGIALLY VBRI K as 32dPkdl 94 the
production enhancing activity of ONRIC lactic acid -32- bacteria Table 1

bel ow shows ERELFH sFPduEeForeEnHdiRdl AENtabiudAd ptof  GMRIC foaciPc acid
pact eria | Nk ifEs Of4 1ML | 15! NIEY adtlen) chkef tiddle iPhabpd 0 and

concentrations of supernatants 5 containing ONRIC [actic ac acteria as
‘det ermi ned &Bspendged (i4) 5 mL of physiclogical 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/mi.

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 pL of the suspension was inoculated into a 96-
well cell culture plate. Twenty pL porticons 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 puL 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 production enhancing'activity of ONRIC lactic acid




relative to that of a control culture supernatant prepared by adding 10 pL
of PBS(-) to MEM and culturing the cell-free medium in a sinmlar manner
for 7 days as a reference (1.0). The testzsesults using various known

|l actic acid 10 bacteria are shown in Tables 1 to 4. The test results of
the positive control (LPS 50 pg/nmL) are indicated as "Positive Control
(LPS)" Thebader eV| ations shown under "Strain No." in the tables stand for
the fol | ow ﬁg—m—eﬁeorganl sm depositories: ATCC. Anmerican Type Culture

Col | ection; Manassas, VAablkS Aeclby 36Mis Japamg@oblegldtannobnhee0QF gani sm
The Institute, of y Lcal __and Chem cal Research, R KEN NRI C.. NODAl Cul ture
Col | ecti on égﬁll(‘-ffL VOROR vaFsHE P PAGFERLA tidr &2 08t Hg SfdIkdat Feokyo,

Japan -33- Tabke 1s Szra,l N YA tI.tSBRNUSGRPEGH @ tFRSBns S sy @9&5{9&4 PBS)
1 Positive Control LF{{E‘)ST 13.1 ONRIC b02%9 Lactobaci | I us plantarum 5.

ONRI C b0240 CRRERSBHRY IMNFICpllagets waisl Bactaricr s detemnashabioveusn ( 4)
acldophi | us r%léélvéq\é 198 bact r/clluéu? &l SSLFL %ngg&'}g g\ﬁ%%&gg&t gpacillus

buchner/ 1.17 JCM 1134 Lactobacil | us case case
Lact obaci | | @ddéngvii us- PfGBBSﬂﬂwtKOBEMLando@ahhdﬂlmg tle¢ bre ldcKirieebmédiun cus

ié(zzt oggg/: Ilf)l]]%l gaig%ﬂ%%agif%{ﬁact# gj%/i/s %%/I/ ellf/é{:f:%bé\]iiq)}]'uugﬂ %Ltzaﬁgent um

1.08 JCM 1131 Lact ob@bél tes: g&saéds luding &ﬁMld:ﬂléSkrtcam abaeitlasidl / gard//
1.11 - J 2 12 Lact obaci | | us oh 11 11 J 8572 Lactobacil|us
kef i rgr%{l}r\lﬂumB Shg-t %d\ﬁ%@&‘@ EaJcI? eIsli Reti gtheolest results of the

positive control (LPS 50 pg/mL) are indicated as “Positive
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.S.A.

15 JCM: Japan collection of Microorganism, The Institute of Physical
and Chemical Research, RIKEN
NRIC: NODAI Culture Collection <Center, Tokyc University of
Agriculture; Setagaya-ku, Tokyo, Japan



JCIVI 8130 Lactobacillus paracase/ paracase/ 1.11 JCM 1171 Lactobacillus

paracase/ tolerans 1.11 JCM 1149 Lactobacillus plantarum 1.66 JCM 1551
Lactobacillus plantarum 1.1 JCM 8341 Lactobacillus plantanim11.18 JCM
1112 Lactobacillus reuted 1.15 ATCC 7469 Lactobacillus rhamosus 1.05 JCM
1157 Lactobacillus sake/ sake/ 1.52 JCM3350 Lactobacillus salivadus

sal / ¢/ n/ us

Lact obaci | | /cus 1.28 JCM 5885 Pedi ococcus acid/lactlc/
(pent osaceus) Istkln JCEM 5890 Ped/ ococcys pent osaceus [1.4 JCM 6124 A
Leuconost oc| mesqpy er oijdes nmeggpier oi deg 1 NRL£:0103 |Ent ergQpgecus faﬁocjgl
1.06 NRIC OTTO Bnt er X %’% ?’B ecalr’s 108 NRFC0134tactobactitus bt c‘vi
1.0 NRIC 037 tgctobact %ﬁ? 3 J-C+H13—taetobactitus _hrev:s
1.08 NRIC 1950 Hactolld tW$ E@n 1112 NRIC 1964 |lactobacil/cig hrisd
1,07 NRIC C 6289 Weaetabpaileshy avi s 1 j@lrtargm- Table |2 Strain | gA |No.561
Genus Speci ENRBNHE(240 FactobadiisC 1042 Lgobmbawi | | us casei easel 1.0 NRIT
1597 Lact ob@didd udliehseictopacitis 0. 96  NREGLPAZs Lact obaci I Tus casei dasejiqg
1.01 NRIC Uo#L Lasbolyaekdskhig,casel . pa<5{9w; 02 NRIC 1&A)b2“|;§19\t 9992“ G50
casei casei gD [NREClIRALGFEODACT TTUS, FRser easer 1. 0 NRIC 19687 "4y
Lactobaci || g PSPl Bl pdsifl R C 1915 Factobacriius curvatus—02-
JCM (1096 |Lactobacilus curvatus 1.63
JCM 1002 [Lactobacilus delbrueckii biiearicus 1.23
JCM 1012 |Lactobacillus delbruecki delbrueckii 141
JCM 1248 |Lactobacillus delbrueckii lactis 1.31
JCM 1173 |Lactobacillus fermentum 1.08
JCM (1131 |Lactobacilus gasseri 1.15
JCM {1155 iLactobacilus Filgardi 1.11
JOM 12012  |Lactobacillus fohinsonii 1.1
JCM 18572 |Lactobacilus kefirgranum 1.08
JCM 15818 |Lactobacillus kefri 1.21
JCM 18130 |Lactobacilus paracasef \paracaser 1.11
JCM 1171 |Lactobacillus paracasef tolerans 1.11
JCM (1149 |Lactobacillus plartarum 1.66
JCM 1551 |Lactobacilus faritarum 1.14
JCM 18341  |Lactobacillus olantarum 1.18
JCM 1112 |Lactobacilius retteri 1.15
ATCC 17469 |Lactobacillus rhamnosus 1.05
JCM 1157  |Lactobacillus sakei sakel 1.52
JCM (1180 |Lactobaciilus salivarius salicinius 1.06
JCM 1231  |Lactobacillus salivarius salivarius 1.14
JCM 9504 |Lactobacillus suebicus 1.28
JCM  |6885 |Pediococeus acidifactic/ (pentosaceus) 1.51
JCM 15890 |Pediococeus pentosaceus 1.44
JCM 16124 |{euconostoc mesenteroldes mesenteroides 1
NRIC 0103 |Enterococcus faecalls 1.06
NRIC 0110 |Enterococcus faecalis 1.08
NRIC 0134 |Lactobacillus brevis 1.07
NRIC (0137 |Lactobacilus brevis 1.13
NRIC 1713 |Lactobacilus brevis 1.08
NRIC 1950 |Lactobaciius brevis 1.12
NRIC (1964 |Lactobacilis brevis 107
NRIC [1965 !Lactobacillus brevis 1.07

Jodsel

CM 1231 Lactobacillus sal/vadus sal/var/us 1.1 JCM 9504

(7))



NRI C1976 Lactobacillus curvatus 1.14 NRIC 1977 Lactobacillus curvatus 1.04
NRI C1978 Lactobacillus curvatus 1.11 NRIC 1979 Lactobacill us curvatu; 0.99
bul garicus 1.07 NRIC1682 Lactobacil/us

NRI C0191 Lact obacill us del bruecki

de/ br uecki i

factis 1.12 NRIC0129 Lactobacillus fermentum 1.0 NRI C0131
Lactobacillus fermentum 1.19 NRI C0132 Lag4obacillus fennentum 1. 03

NRI C0135 Lactobacillus fennentum.1.02 NRI C0139 Lactobacillus fennentum 1.1
NRI C0141 Lad®dbact!l | us fennentum 1. 08 NRI C0142 Lactobacillus fermentum 0.9

NRI C0143 Lafto hl/us fennentum 1.0 NRI'C0144 Lact ohaci TTUs Ternent 0. 97
NRI C0145 LavtobaC|IIus fennentum 1.0 INRI C0146 Lactobacillus fennent 1. 05
NRI C0147 Lat $ fer meHeNR 1 05 | NRI CSa®ES | actabacidubss f enpe®lu
1.09 NRI C1p5PRIGHEHS b deictdbagliber ment um|ds®6 NRI C1955%¢c4saict obaci | | us  1.00
ferment um 1} 1RRICNRDT] YGotdhasiebaci | | us |dsé/gardii 0. 94casBRI C 1967 096
Lact obaci | | usNRIG 1937 difacderBis NRI C 1936 kgct obaci | | us.jar acase/ pafacagg
0.9 NRIC 193mRkﬂ@gpbng&%H§%@aracasel gapacasel 0. 94, NRITI942 109
Lactobac!llusNgﬁﬁ@ pragn%ugsel U.Hdcmlllblv44 tact opariHus paracags 6
paracasei 16 NB&Q“& Jl-wtob : f‘gﬁ%‘w@gﬂe‘l—e—gg—w“ X
Lact obaci | | bs 8% o u?uvusm 101 [C98@H 1934 | act%cill us nnr,annépﬁ
to/ erans 1. qNﬁl 1 Yapstobegiilis naci || s gis¢lacasei t o/ ¢g2seis 1. 03 NR[C 1978
LactobaciIIJQNBKHQEés 'c&iﬁﬁﬁ@ﬂELJuiﬁi;dMEaaEable 3 Strain IgA 1.02
NRIC1976 |Lactobacilus curvatus 1.14
NRIC1977 |Lactobacillus curvatus 1.04
NRIC1978 |Lactobacilius curvatus 1.11
NRIC 1979 iLactobacilius curvatus 099
NRICO0191 |Lactobacilius delbrueckii bulgaricus 1.07
NRIC1682 |Lactobacilus delbruecki factis 1.12
NRICO128 |Lactobacillus fermeritum 1.00
NRICO131  |Lactobacillus fermentum 1.19
NRIC0132 |Lactobacillus fermentum 1.03
NRIC0135 |Lactobacillus fermentum 1.02
NRIC0139 |Lactobacillus fermentum 1.14
NRICO141  |Lactobacillus fermentum 1.08]
NRIC0142 |Lactobacillus fermentum 0.94
NRICQ143 |Lactobacilus fermentum 1.04
NRICOt44 |Lactobacilus fermentum 0.97,
NRIC0145 |Lactobacillus fermerntum 1.09
NRIC0146 |Lactobacillus fermentum 1.05
NRICO147 [Lactobacilus fermentum 1.05
NRIC 1949 |Lactobacilius fermentum 1.09
NRIC1952 |Lactobacillus fermentum 1.06)
NRIC1955 |Lactobacillus fermentum 1.12)
NRIC1966 |Lactobacilus hileardif 0.94
NRIC1967 |Lactobacilus hilgardii 1.06
NRIC1936 |Lactobacilus paracasel paracasel _0.96
NRIC1937 |Lactobacilus paracasel paracasel 0.94
NRIC 1942 |/lactobacilus paracasel paracasei 0.93
NRIC 1944 |Lactobacillus paracasel aracasel 1.00
NRIC1945 |Lactobacilus paracasel aracasel 0.98
NRIC 1946 |Lactobacilus - paracasel paracasel 1.01
NRIC1934 |Lactobacillus paracases tolerans 1.09
NRIC1935 |Lactobacillus aracasel toferans 1.03
NRIC1938 |lactobacilus paracasel tolerans 1.03




No. Cenus Species Subsp. S.I.
1.01 NRIC 1940 Lactobacillus paracasei
Lact obaci | | us paracasei

NRI C 1939 Lactobacillus paracasei

tolerans 1.01

NRI C 1943

t 0% ans

to%ans 0.99 NRIC 1947 Lactobacillus paracasei

tolerans 0.98 NRIC0391 Lactobacillus pentosus 1.00 NRIC0392 Lactobacill us
pentosus 1.0 NRIC0393 Lactobacillus pentd3us 1.19 NRI C0394 Lactobacillus
pentosus 1.15 _NRLC 1919 Lactobacillus plantarum 1.32 NRIC 1920
Lact obaci | | U$P93Fadt arum 1. 08 NRI C1921 Lact obaci | | us plantarum 1.1 NRIC

1922 Lact obaci Idysg, pl antarum 1.37 NRI ¢ 1923 Lact obagi | | us p/antaniim 0. 9p
NRI C 1957 Lactobacillys plantanim 1.01| NRIC 1958 Lacgtobacil/us pl antanam
" 1.31 NRIC L715Neact ahacill u§epusut eri 0. 95 SRERIES1974 || act ohwben.| | us |r St ef i
1.16 NRI C [L98BIG 830 ohbxitdthaf/sr eut er i IpdddeasddRl C 1599¢tdkeastsobaci | | us salkd
0.97 NRIC L6QRIG-Aab obaridthasissakei 1. B2,aMRC 1601 Uagdphaci | /us sakejipq
1.07 NRIC l6Q& d—@%c’b&%kéb%!;}ﬁ;s?akf' n}. ;ﬂ% 'Snl.bUB Lg,(;e;,é;gac! 1 EJES s,gkﬁiag
1.03 NR Cl%?l gin([}’ ?q%aéi Cts— 085 1IN CI576 LEULL%Ye?aLng. FactTs10:
NRI C1578 Lepeonostoc—tactt s 1+-0—NR-CI580-teuconestge—att/s 1031 —NR
1582 LeuconpsNIC Y384+ jlactpbagiis\R ¢ 175Qea#asE®nost oc flactis 103  NR G 10887
Leuconost oc| nBREHI3EL oi|bretobamitent er oi degoebi®8s NRI C 1507 Leuconosto¢  1.04
nmesent er oi des NRESEO8 eNDictiacikis02  NRI C|ddmdkudeuconostjoc nesent er oi des 1.19
mesent er oi dpsNRico4 NRLLRE24, Bedi ococmgen%bgl lacticip 0.93 NRIQOIZZ 5
Pedi ococcus| PREIORAT SIS dstdais plantarum 1.32
NRIC1920 |Lactobacilis plantarum 1.08
NRIC 1921 |Lactobacillus plantarum 1.14]
NRIC 1922 |Lactobacillus antarum 1.37
NRIC1923 |Lactobacillus fantarum 0.96)
NRIC1957 |Lactobaciius plantarum 1.01
NRIC 1958 |Lactobacilus plantarum 1.31
NRIC1715 iLactobacillus revteri 0.95
NRIC1974 |Lactobacillis reuteri 1.16
NRIC 1980 |Lactobaciliis revteri 1.31
NRIC 1599 |Lactobaciius sakel 0.97
NRIC1600 |Lactobacillus sakel 1.52
NRIC 1601 |Lactobacilus sakel 1.07,
NRIC 1602 |Lactobacillis sake/ 1.37
NRIC 1603 |Lactobacillus sakel 1,03
NRIC1575 |Leuconostoc factis 0.85
NRIC 1576 |/ euconostoc lactis 0.92
NRIC1578 iLeuconostoc factis 1.00;
NRIC 1580 |Lewconostoc factis 1.03 .
NRIC1582 |Leuwconostoc lactis 093
NRIC1750 |Leuconostoc factis 1.03
NRIC1087 |Leuconostoc mesenteroides mesenteroides 1.33
NRIC1507 |Leuconostoc mesenteroides mesenteroides 1.02)
NRIC1541 |Lewconostoc meserteroides mesenteroides 0.80,
NRICO124 |Pediococeus acidifactic 0.93
NRIC0122 |Pediococcus pentosaceus 1.03
NRIC0123 |Pediococcus pentosaceus 0.96
NRIC1913 |Pediococcus pentosaceus 1.62
NRIC 1914 |Pediococcus penttosacels 1.05
NRIC1915 |Pediococcus pertosaceus 1.28
NRICO001  |Saccharomyces cerevisiae 1.04]
NRICO0002 Saccharomyces cerevisiae 1.02
NRIC0004 |Saccharomyces Cerevisiae 1.12




NRI C0123 Pedi ococcus pentosaceus 0.96 NRI C 1913 Pedi ococcus pentosaceus
1.62 NRIC 1914 Pedi ococcus pentosaceus 1.05 NRIC 1915 Pedi ococcus
pent osaceus 1.28 NRI C0001 Saccharonyces cerev/s/ae 1.04 NRI 00002
Saccharonyces cerevls/ae 1.02 77NRI 00004 Saccharonyces Cerevis/ae 1.12 - 36-

Table 4 Strain IgA No. Genus Species Subs

BT S.1.

cerevi si ae JT % NRI 00006 Saccharonyces cerevisiae 1.01 NRI 00007
cor eV| siae 0.98 NRIC 0008 Saccharonyces cerevisiae 0.97

NRI 00005 Sacchar omyces

Sacchar onyc

NRI-CO009 Sa ,chagtpgwce< cerevisiae 0.9 |NRI00011 Saccharonyces cereyis éﬁge
1.03 NRI00013 Saccharonyces cerevisiae 0.95 NRI 00014 Saccharomyces
cerevisiae p_9 00015 Sac&sesonyces |cer evpegigse 1. NRISW e 6 SL
Sacchar onyces NREG @006 s i| SeccarB8ycshRl 0005%cBadddzar omyces cerevi si ae 112 100
NRI 00060 Sa¢ciNRI®IN0E €SSALFAYhpdeae 1. 11 cé}@,;@%lgl Sagc bar omyces cergvi sige
Lo . S SRR L g O S 0
Sacchar onyces { si 3690 (RremyceRRL C_ 14685 253 har omyces cerevisiae 0 OXNRI C
1466 Sacchat oMRIG008 o | Sadckiremyces 07 @reskeSacchar gmyces cer evi silae 08891
NRI'C 1478 ShcbRICaMY ceSacebdreniicesae 0. 9lcerdRide 1482 Saccharomyces cereviggl ae
0.9 NRI C1 48&R§?gm@ar%5§§mﬁ%g evi si ag, 2. NRI C 1484 Sacchar onyces 095
Cerevisiae V. RRicoo14 Saccharomyces cerevisiae 0.94
NRICO015 |Saccharomyces cerevisiae 104
NRICO016 |Saccharomyces cerevisiae 0.88
NRICQO05S  |Saccharomyces cerevisiae 1.12
NRICO0GO |Saccharomyces cerevisiae 1.11
NRIC1412 |Saccharomyces cerevisiae 1.00
NRIC1414 |Saccharomyces cerevisiae 1.03
NRIC 1415  |Saccharomyces cerevisiae 0485
NRIC1417 |Saccharomyces cerevisiae 0.97
NRIC 1461 |Saccharomyces cereVvisiae 092
NRIC1465 |Saccharomyces cerevisiae 1.00
NRIC1466 |Saccharomyvces cerevisiae 1.07
NRIC 1624 |Saccharomyces cerevisiae 0.91
NRIC1478 |Saccharomyces cerevisiae 091
NRIC 1482 |Saccharomyces cerevisiae 0.94
NRIC 1483 |Saccharomyees cerevisiae 124
NRIC 1484 |Saccharomyces cerevisiae 087
NRIC1485 |Saccharomyces cerevisiae 0.95
NRIC 1486 |Saccharomyces cerevisiae 1.04
NRIC1487 |Saccharomyces cerevisiae 0.91
NRIC1488 |Saccharomyces cerevisiae 091
NRIC1489 |Saccharomyces cerevisiae 0.84
NRIC 1490 |(Saccharomyees cerevisiae 0.88
NRIC 1811 |Saccharomyces cerevisiae 1.03




NRI C1485 Saccharomyces cerevisiae 0.95 NRIC 1486 Saccharonyces cerevisiae
1.0 NRIC 1487 Saccharomyces cerevisiae 0.91 NRIC 1488 Saccharonyces
cerevisiae 0.91 NRIC 1489 Saccharomnyces cerevisiae 0.8 NRIC1490
Saccharonyces cerevisiae 0.88 NRIC 1811 Saccharonyces cerevisiae 1.03 -37-
As shown in Tables 1 to 4, with the |IgA pféduction of the PBS control being
taken as 1, the nean S.I. of the positive control is 13.1, which indicates
a strong enhancenent of 1gA 5 production. This culture system was thus
confirmed to be usefuls EREwmevial vabing 1 94 QF,OQEEB'%ffﬁ"ﬁﬁ%@dﬁ?é&&%@“
cells. A conparison of various lactic acid bacteria in ter of 1gA
product i on- itA§uEPRgCeTHEi Prinestakrdi aat ds thmtmeee St dct ¢£ thecipdsbatteri a

of the inventj Lact Ci - 239 ang baciJ | RI C
b0240, haveryfs).hlefqoj\}aﬁe%b%f %rh%‘ﬁh gr}ljgilg.ag%% gr espengrcfie\bg%(? anc]4 tO#lSJ% ave
remar kabby prgheectign prbdsictulomrei agtgtémgracaphbil conEismesi conpaneck

ot her strai A e re 0.8-1.4. 1 gA inhibits pathogenic
bacterial i r%\%/)gs}ég%,fg%éﬂgr gfglx{zﬁ!é%béul%l\ﬂnr G588 %%I?S’xpﬁ chg e(‘Sjuisnhi bits
dietary allergen invasi oompassancénesti@fs Suehitghcid Hampert anin ftefimiost
def ense. Test. ex le. 2 I.n this Exanple, the |gA production-inducing 20
capabiliti eé’foig‘gg&%lppﬁﬁn%@ E@E’ﬂ@l?ﬁ?@ﬁ BPI168ES] Wdte theeld®d G n
vivo in theatall pattwrnpplethe (Hvepthenl Meat adpaY TRk SoRet theky fegdi ng
Fifty nale 8 week-old BALB/c mce were purchased and 25 quarantined for

one week! DERFAEPRFR! HFaPHRIF NP davand- I suisdegaent %ot apel fodl, an MF
- solid diet ¢pegduetvaly, OahgNtdls nERAStef@ridtd, higAd,t -
supplied ad | i%i 'gurr‘{ Xf t gr ‘the Squar ant ?nerperls’od,l@t %g %@}: ngﬁig\e%{;@l ded
into 3 gro&pducing capabphitiel o campsapdne adiveni stratnon wposapS(15 30
mce), a Laghehacilldg GNRI L b0240 (viable cells) adm nistration
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 libitum.
After the guarantine period, the mice were divided into
3 groups, l.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




group (15 mce), and a Lactobacillus ONRI C b0240 (non-viable cells)

admini stration group (15 mice). (2) Preparation of Lactobacillus ONRI C
b0240 for oral 35 administration -38- Lactobacillus ONRI C b0240 (viable
and non-viable cells) for oral admnistration were prepared by the

foll owing nethods. Viable cells: 5 LactoB8cillus ONRI C b0240 was cul tured
in MRS nedium until the stationary %romﬂh hase was reached and the

resulting cul ture waLdCEAPEFFkEd OARIS, BN G yipbie 1andrinsmr@sapbr)celise
cell's were suf %Qb@dacﬂr&rﬁ%'%tré‘tﬂﬂﬁaxheﬂ’@%ﬂ’eﬂgré\ﬁ thy RIS iegh 094 6 netBbhge

tw ce and suspended i n physiol ogical saline to achieve a 10 concentration
of 4 x 109 CFU nL. Non-viable cells: The viable cell suspension thus
obt ai ned wasyaphaclaved (heated at 121C for 15 minutes). and then
uItrasonlcaregLUSTng—a- 15 washi ng soni cator (BRANSON 2510) for 45 m nutes.
(3) TestSnethod The Lagtoderillims ONRICHIZ290wéyi @blteireel Es) MRS epakied in

(2) were orall.y,adpini red.to 15 5+5+5 = f the
LactobaC|II3£ R?gégﬁ%ﬁgoﬁ 4P e’ éﬁIﬁ?fggdﬁ??nEﬁﬁggﬁﬁoﬁngrﬁﬁ%IFﬁFl 1%ys (5
mce), 14 daydt(Senmiae)centtriZhgdayst (5 SIQUCﬁf)lp ﬁjlrerl)@ menatag {4Tcan ampunt of
109 CFU 250/ L ﬁnnuse/d : leﬁ W Se, g Lact obaci | | us ONRI C bQ240

(non-vi abl e Eet s YTt PRHEG TR £2) et e UgRhI T3S A HibP Pl itdogtcad ce of
the LactobagialliHe €INRIC=28 BAZAENEONTVbBDEEorslilcsh admi Ak std ldheBvgroup
for 7 dags (5 mce), 14 days (54rice), or 21 days (5 mice). After their
respect F-9e CRAFFRESIHAN od ﬂhé H cEFBfmeach periods, group were sacrificed
by decapitation to collect their blood in tubes, which was centrifuged at
VC at 3, 000 rotatlons/nlnute for 10 mnutes to 30 obtain seruns. Peyer'
patch cel | s @€ reigpkggleddspy the following nethod. After sacrificing the

mce in each r oup, thg.spRll e 'éetlieLSEu%nvga;L%nr efpyed,and A sssctad Wty

opht hal nol ogi cal
(heated at 121°C for 15 minutes) and then ultrasonicated using a

15 washing sonicator (BRANSON 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 ONRIC b(G240 (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 f{L/mouse/day. Likewise,
the Lactobacillus ONRIC b0240 (non—viabie cells) prepared in {2)
were orally administered to 15 mice of the Lactobacillus ONRIC

25 0240 (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 ophthalmclogical
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



scissors to renove Peyer's patches fromthe small intestine. The Peyer's
pat ches were cooled with ice in a 24-well microtiter 35 plate containing an
i nconpl ete nmedi um (RPM 1640 containing 10 ng -39- of Gentanycin) . The
resulting culture was passed through a nesh to prepare a single cell
suspensi on and washed well with 5 nL of -8%e i nconpl ete nmedium The

obt ai ned cel | susgensi,on was filtered and centrifuged at 4 *C at 1, 000
rot ati ons/ MAFUuCERFIRYEH i ntite Lo L AR e Celdiine Wagabioted thecsahtamesh

super nat ant vaapreggEY ed ng18ueti P aRdnkNEn PLES WRIshAEEWRE ﬁtﬁp%“ﬁggof n s

nmL of the inconplete nedium After the above procedure consisting

washi ng, filthratnepmrkasift Metiiyat i dhe ahperings icedlr enenersioh whe filflemede
super nat ant _was Lepeat el pnce, - rHesht | reci i S
Peyer's pat gh cglﬁg. The cont ro(tfh(%C clé%??Skgng%%&%ﬁlhng%hé%o oé“#gg esgl'al i ne
adni ni st pat Adheyr oupt wishgatdosedchve tdvdttirbesmpp giatent wast obasickd g ONRI C

b0240 (vi abl 1 7 \i.ab l.s and _their. seru d er's patch
cells were S?‘S‘gg?%gé)l?dn %%ebggﬁgéﬁ%gtr%ﬁqﬁgrSlégp%{bdo%?g,mggd‘%so{% ce), 14
dayz (5 m c&)lpomp%]é’tﬂe d@syes ufb Hﬁtﬁ&) tlaétﬁﬁoﬁéﬂ@r@téﬂﬁr@iodﬂﬁﬂsﬂ:@ﬁg.oﬁ gﬁ
production test,The Peyer's patch cells reci pitates) thus prepare 20
wer e suspenéfé‘a%f‘]ﬁgo. ﬁTﬁ}"a&FO ’c%?ﬁﬁrétgélgﬁég?%m rﬁ:’ﬁlufﬁli.@n EBHIEI PR mv
L- gl ut am ne cubfupM sicaptant hand| repkd@ell Hihce PaMCbEl N 1 AP PrebdpMate
streptonmycin, and 10% FBS) and adjusted to achieve a cell concentration of

2 x 106'Cel FePrESeArRTRE’ Srvsdr 617t abl e celI's was counted, 100 }ilL
portions of the cell ZResUsSRENIi ANSeVWRIE piRRGUL At gtk Ic%}é%biéﬁégi FRCLIPN:!

96-well cell culture plate. The anount- of |QgA produ yer's patch
cel s was édainatiedByn aonRtiRIgs holised, withmtthbdlognpivesi ng cul turing
Peyer s pal ghcesbls; AR ALRRAAGLAFAS YL O L e, AHaNG o1 L 94 30, progyced. - and
a nethod conprising culturing Payer''s patch cells ‘in a culturé sSystem
cont ai ni ng EhetvbeeiursusnONRE@HO240tChooells aldre pekbsiedisima tReysares pat ch

cel | stigul AL 0g SUPSEANGE 3NGhys (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,'loo U/mL
penicillin, 100 pg/mlL 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 k0240 (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



measuring the anmount of |gA produced. The conditions used in the latter
met hod are considered to be closer to the actual in vivo 35 environnent.
More specifically, when the Lactobacillus ONRI C -40- b0240 (vi able or
non-viable cells) are orally admnistered in this test, the ingested
lactic acid bacteria are expected to pro¥Pde some stinulus to the Peyer's
patch cells. actobacillus ONRI.C b0240 (non-viahle cells) as a, 5
Peyer's pat (99-52& :Tyé‘—f‘}? 1% FRY- SRS Lk r 2t prparad 2R bsrhesgd 1B t he
fol I owi ng meifiedtebactahaginkbyse ONRIE 102404 (Manr-atiiabkes calds) hogPeer ' s
patch stinmulation 10 The suspension of Lactobacillus ONRI C b0240 (vi abl e
celI's) for GRVISENTAISITEIVSHS pregdrcedeupsle R gethar diluted with a
phosphoric acid buffe o] i o&gggpir i en 107
(turbidity: 0.275 at gg% ﬁ%}g%l%gﬁtlﬁggr esu tibﬁ)édlgaé?gérrli aablggig{ef%sdspaesns‘?i on
was aut oel aveyerheapai-tatcel2 et frorlalEngi subebindks vamd phepragct rasonitad ed
usi ng a washi.n onl r. (Bl 2510) for 45 mnutes. In the method
usi ng the Pg?ergh% %%jf:%hﬂélgl ﬁ-s |érr]°u\ll ating substance, 10 pL of Lactobacillus
ONRI C b0240 (non-vi able cells for Peyer's patch cell stinmulation was
added to ea%gc\ggl afl 20Q) 9 lRPM 1640 was added to
each wel | t &—ctHtarePeyet bleygelils) far Feved) scPakCko, cop
for 7 dayssthmulléeidsret hod not using the Peyer's patch cell- stinulating
substanf@, 10 L of physiol ogical, saline was added to_each well in place of
t he Lactobacillus ONR Eeb@%n@ﬁ{?ﬁ- of abt @ PBcddiL8) OMHE PRE4Q affElgdrlecedur e
as above wagellok| ongd dra1CHbhik Bt Ry 6h’ ?r@ﬁéﬁ—ﬂi GBbke- widrdl¥asyr §iBNeqlhe
cul ture supernatants were isolated fromthe cell 30 culture solutions by
centri f ugat FéhlapcPRephericoncid drdderato-achievgoe ganténittadjionerd 1ded to
measur e theckgyat, Fiﬁf}:%%@&'&gg'@@?fat kg6 ﬁﬁp%%ﬁCEhanéQL?ltﬁlﬁlgt Hi8terial
supernatants. The total |gA concentrations of the culture

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 uL 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.



supernatants and total |19gG concentrations of the seruns were 35 determ ned
by ELI SA using conmercially available kits. -41- (5) Results Figs. 1 and 2
show the results (1gA concentration and 19gG concentration, respectively).
5 Fig1lis a bar chart showing the IgA concentrations of the culture
supernatants (pg/m.) . In Fig. 1, white b4ts show the results of the
control physiological saline adm nistration group (indicated as

"physi ol ogi cal saline") . Hatched bars show the results of the

Lact obaci | | us)ONBE&1 889240 (viable cells) 10 adm nistration group (indicated
as "b0240 viable cellTs"). Black bars show the results of the Lactobacillus
ONRI C b0240 (non- vi aBi8scet 13 AdFlAV sthetiesn e o (kX iaeaicent sat tan a@@24o
non- vi abl elggl ESndent e i8hi MELyse ! %llgzt es those cases in which Peyer'’
patch cells rived fromthe nmce in each group were 15 cultured in a
culture 8ystem not coRtéi hi¥ya herLabzobagdioving tIGNRIGE b@mentn@lmansabtfe
cells). "Celhul i t hos assmvx/nchP

patch cells ggr%legﬁ #ﬂehe n?%ﬂegdl(ﬁgl/%i&h g?logpgmefe w(I:Hd‘l 86%%@? tﬁﬁe
sti nmul ati onretuihe dz:fédimbaonttcmb INRIEG1b2448) (gednnei a@hmneejﬂaiﬁohygﬂﬂfﬁ ng

the 20 Lact cillu O\IRI 40toac|tu;esst he result

obt ai ned usi %gg Can%%cz F°n EX% %]ro(ﬁh?a&r éa FS et %a’%én% FLS §tdhd

devi ati on (MeanltSD)f t]areeLacmazba@m&Q;OMRa@m4t0th1éB§éﬂéeilrsepresent
signififimce | evel s rel ative to the control in_ a Student t-test. 25 The

resul ts hoﬁﬁ“}ﬁlﬁ@tlfnc%%?@ yUindicesee ke PH40 Bi‘nﬁﬂh]ge qepyLs?) payplack

admi ni strat baRs skow R@Cassudfs G lt%teamaét:bﬁa&ﬁtﬂu@n@mf@ B@thOQﬁBh“ us
ONRI C b0240 (non-vi able cells) adm nistration group showed a

si gni fi cant Fy3Ri et ed| aertorifdrdd onograer comaieptenyas olhc%ﬁl@anonsm i ne
admi ni strat ;98 9L Q4P 1J?) T G\N%lg)cm&fﬁs'l‘&r&%aﬁgy e 2bkan: 1 hnat g case of

no stinulation, the LactobaC| lus ONRI C
Peyer s patch cells derived from the mice in each group were

15  cultured in a culture system not containing the ILactobacillus
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 stimulation 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 no stimulation, the Lactobacillus ONRIC
b0240 (non-viable cells) administration group showed a

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



b0240 (non-viable cells) adm nistration group shomed a 35 S|gn|f|cantly

hi gher value (p = 0.048) (bl ack bar of no stinulus) -42- than the control
(no stinulation after the adm nistration of physiological saline). In the
case of cellular stinulation, both the Lactobacillus ONRI C b0240
(non-viable cells and viable cells) 5 adﬁ?nistration groups showed
significantly higher values (p = 0.034 and = 0.002, respectively) than
the control e&ﬁﬁh?@?o??ﬁﬁqﬁ% (881 PRENAfHiRPs R %ﬁ#(ﬁ?ﬁ adgynpgtpsfyion of

adm ni strat i@Risiblogeacasg igkyno stimulation, the Lactobacillus ONRIC 10
b0240 (non-vi able cells) adnlnlstratlon group showed a significantly

hi gher value (p = 0. 04%)thﬁa%ﬁ$héﬁb§ﬁﬂl@Lﬂgﬁ@GﬁUlﬁthMelﬁﬁgetb@ ceIIuIar

sti mul ati on,rRobRaL0er,d akebaghhias hRLEHA240. 40BN 9@% and

viable cells) admnistration groups sho SI gni es (p =
0. 015 155andidpllﬂl@t0®5wr¥ ggpepsi siedwed shanifheamodn hakghgrovqtiuelél gp 21is a

bar graph s g |an ce m ni tratl f Lactobacillus
ONRI C b0240%8\r¢13?g?§t‘%$poduct 082" r%Pezcitelr K a%‘ TO8EPREFD (pg/ L) is
pl otted on tmhyendlmgmaal Ehélnesammfnxshmmﬁlmm Flg 2 clearly indicate that

the 20 Lactaba Rl C b0240 (non V|able cell) adm nistration group
showed a Sld%? ?E h?in Jﬁﬁégr§5?3h1lgG concentration (p = 0.0064) than

the control (physiol oghcahe Sédden@radpl s stt1akion) ; th@%é%ak@@i@mhbus
ONRI C b0240 V|able cellsﬁ?adnlnlstratlon group al so showed a

si gni fi cant BP2AP g Tdeliel 68 toh csiitipastert 200 19FaHPt RROWRshtr o

(physi ol ogi ga §§idzéﬁ’ﬁ:l Mighetradd @) p Ihe Ve LeSULLS g0 red to
be brought abgat as %ﬁ ogs LactobaC|IIus@%ﬁRﬁC ogﬁo ?ﬁgﬁée ﬁgb@g

i mune responses by §B|?ﬁﬁeﬁaﬁﬁgqfwﬁﬁhbébﬁpéﬂemvl@tﬂ¢ng|h®theyb¢ S patches
or 'ntESt'nQ.c%9b§£§ﬁ4ﬁg Oﬁﬁ&bsb t%%nsy{éﬁﬁgugeQQSSQn?nylgb copet ent

cells, which ultimately enhances the tota roduction o Sey S patch'
cells. The pemihistedtdoncheanpy Showd BhgﬁlfiﬁaﬁhiWIhughrEHIUBE db = 0.015

LaCtObaféllgﬁdquLqLQQ% rggBe§QH9QQ§ than the control group.

Fig. 2 is a bar graph showing the influence of 2i-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 (physiclogical saline administration).

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

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. A

These suggest that the intake of ONRIC lactic acid

35 bacteria stimulates not only mucosal immunity but also systemic



not only IgA but also serum|gG These suggest that the intake of ONRIC

|l actic acid 35 bacteria stinmulates not only nucosal inmunity but also
system c -43- immunity so that in vivo i mune responses are doubly
stinmulated, thus enabling a host organismto be defended fromthe inside
and outside. Since not only viable cells4But al so non-viable cells

exhi bit such an activity, ONRIC |actic acid bacteria is expected 5 to be
useful in neFPFOBY off chadt HEd¥1 ¥R cH SISO EFPYRRRS mee, do igwppeed, Thi s
Exampl e is tigdernast i) & therebt i's\ﬁ?%%sﬁ_eoéef%ldcflr?ﬁtﬁﬁe a¢jdqhagtgria
for preventing |l ower respiratory tract 10 influenza infection. To

i nvest i gat e ARELAGA- Fdses RAF c@tlioVipbot eetile busf fbse snaf-vONRLE ¢alls c
acid bacteri ; jr r [ . Lce i.n which

"ot uenza viTueest (1KY Phashert Hie SFafer- Pk o EyoPh iR o PbBleet ana
i nfecti oh prtot bet hyefub lgf frewt srofidiitcaketbbds hmadrerseatet wonposist i on
prepared using Lactobacillus ONRI C b0240 were eval uated using the nunber
of days of survival after infection as an index. The test was carried out
in the fol |l desngeranpes .3 20 (1) Experinental animals 5-week ol d SPF/ VA VAF
inbred female mce (strain, BALB/,c AnNCrj) purchased from Charles River .
Japan Inc. were quar ghﬁ?n@ﬁmﬂﬁ@eﬂst ke ‘?:%’%*i%ﬂsttiréﬁ? Ehe i Issitdiensss £days
and di vi dedNRDICO1ZcEHOURS. A BadtStid Iree ﬂ@é@én@ﬂﬁ#ﬁow@rniéébﬂﬂé%%Ey 8Reki25 a
Lact obaci |l ys ONRI C b0240-containing fernented m'lk group) in such. a
manner tHat PAELEYER dgEddPinei ght of each group was essentially the .
sane. Feed supply: M-psoli i 4 p i Yea Ltd.)/free
feeding 30 Water sup ITé Htlgeéjdm%iag%/ Fgéelﬁ%—%cgggﬁi Eﬁ%%én?f%?loﬁ%gg?ﬁg}é

Envi r onnent ?fﬁ@%%r%é)%ICZgaC’Qiﬁ, dnidh BreYerso 100% Legpidaigpriyotiract | i ght

period, 7:0Qn%0-493 Qhadark el qfi; 4940818874 W ruses (IFV) reached the

lower respiratory tract were used, and infection protective

15 effects of intake of the fermented composition prepared using
Lactobacillus ONRIC b0240 were evaluated usiﬁg 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 AnNCr3j) 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 lLactobacillus 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




35 (2) Test nethod -44- Test substances ((1) distilled water, (2) cows'
mlk or (3) fernmented m |k containing Lactobacillus ONRI C b0240) were

adm nistered with the MF solid diet (product of Oriental Yeast Co. Ltd.)
to the mce of each group (n = 45) for 2 vveeks 5 The test cows' mlk was
prepared by diluting LL mlk (Caso cows™4filk; .product of Rakunou Mothers

K t o Dai Co soci a to?%vmth distilled water. The
Lost Fermont ed 1k CEREaP NP AR e 1137t IO € b0 Ahm OB byt dil oF

using Lact ob@oi IfetfeNRl GrihG240nsaspand o Jtand 0% Ak empscSkd 2 ch0 wa-kk |
-80C as a starter. The starter (viable

sol ution and ozen for storzgle at
cel |l count: af%@n&f; HFrSRSVddudaet HE15pt1drdist dBreductiok Oraentel néersd Gat-
33C for 16 haurs te eedigve drcehbn PNt 9f 45 X J0% gy, which was

diluted to 75%W|th distilled water.” Thé test substances were fed ad
libitumvia water 15 Ja@gptgsboransé. mEdE dvd e awes J@ﬁlctlwué;tled Bk omMei ght

reduction ofpshe Lgst r@lﬁ_@ét? (g ctpyoﬁ_?ﬁ‘%ﬁb\g ﬁer (K S s @f Lhe test

substances with those after I ng nt ake,
the mce i nCeapkragivepiss@cdaanes} het i756dwhyh"&Ketalldred @weénam lhe test

hydr ochl 20, j,nf ected wi adni ni stering,50 pL of
Soiut i on | n e RBRE R CRa T SROSR 10 Tos oo s L EuTh DR  sEopEset ce

each) via emadngasatieiadilyuEOONRES024006Ubpn@ ﬂihaosuacmé@is @kimdeat h
of the ce |FLeac roup\gﬁ%check d each day. Fromthe time of infection
i KEtE

to death” coffirmatT o %% %é&ogeg%s%t 28 Co2f e Ftedtegubsignces.

The I FV: A BRA8E34/ Hidib1st cailn é&&{’@d 18f éﬂaﬁ wiCAQ@E gAY M Reseal€ R qys
| nstitute of CIsuka Phar maceut i cal . . was used as the I FV strain.

The strain Was sﬁ%ﬂeﬁﬁfé‘ﬁfqtﬁdl\/ﬁﬁ/l3%&1tfé>irnﬂﬁgh@lll%®SACBh§VQ@ rﬁﬂlIQEPEst%md
di luted withePBS(+Hqo% %fé?mﬂcmrﬁ\é% Fa¥i %{utce‘?i“t%m75%’fw}t%'3§?s%9§18& U39 P

thus providing a viral solution for I nocul ati1on was prepar ed
by dissolving 9.55 gThe P%(SIJJOS§QMQ$ Wreodedt adf 1Kojdum Bie @atdry  100. 00

mg of apdiydioHs ) Cacds |nd ﬁ9x9Qn%gk8fWQQh%ﬁ&QHEtQEC%QEﬁ}%elght 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, 10% or 10° pfu/50 puL 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.,
Ltd. 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 1O3pfu/50 rL, 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.l,OOO mL. |
35



distilled water to nmake a volunme of 1,000 nmL. 35 -45- Results The nunber of

days of survival after the nasal inoculation of IFV of mce in each group
was checked by observation each norning (8:30 - 9:00) and evening (17:30 -
5 18:00), i.e., twice each day. Wen the virus was inoculated in a

concentration of 102 pfu/nouse, all the"#®te in the control group
(distilled te adm ni stration group) and the conparative group (mlk
adm ni strat?%ﬁ’—é—?@up) were dead by day 7. Wien the virus was 10 inocul ated

in a concentration of 108ephudimuse, dabb dNe&uFEeal Narddie thwongsoups were
dead by the evening of da In contrast, the Lactobacillus ONRIC

6.
b0240- cont ailﬁpﬁﬂl?@%rﬂfeé% Pk Migdnilhi SEERAL YERIMeEpCReRKRH bY t endency to

extend the suEKiyadioPERdnefnihe (.60 QV?.rOé)h%gldorevérbﬁi(foﬁt’]r:%lo group. 15
When the virus was inoculated in a concentration of 10 pfu/nouse, 70% or
nore of ¥ he 18i:€8) wek & st ithicegagtyviday-in all the groups on day 14; with

86. 7% of the mice in il . I 240-containing, fer o)
m | k adm ni stration gﬁ%ﬁ%%‘%?@?@?ngggtlhpﬁ%ﬁsl%&%gnbn a tcé)ﬁlggﬂggpoo%rgfgﬁig t he
survi val rapduZfoeconpalddthe mhat iE8QYME: obntiel cavtpoldygligedThetaei ght of

the mce in h. group was_neasure sin an .electronic,scal e every two
days fromt ﬁ@%g %a%rao P PARE ofamEﬁ t 8@?@%{?&%’1‘?%853“? o(nfjﬁg‘. day of
infection, addihhenramasugedupevwsine derdi By ddiereafitien ¢8e30irud QR .

Measurement \was carrjed 25 out on the mce surviving on each neasurenment
day and'Yf he THOSPRRYEC o &l PORFRITREA4GPefEN S BR U HISH ca@linthAenEamengr oup

i s shown asththew®hjrupedwdad Uead Byakhet BRUNRURS, a8y SE1 Ohh ¥Ehahtst,
reduction was observed fromday 2. The wei ght "change tendency was simlar
among 30 affet freiphagid Laa OV G bh2Eanepatadiinpe fereet afbmd 1bser ved.

CDnSideratiQﬂmfﬁfﬁﬂﬂéﬁioheéy$ﬁ§ HMowkhi § %@&&mﬁﬂﬂtﬁeéﬁté£§Qﬂk§SEQQT@ain

period of the mice over that of the control group.

15 When the virus 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 Lactobacillus
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 wvalue.

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



Test exanples 1 and 2, it is concluded that the ONRIC lactic acid 35
bacteria and fernented conposition containing the same have -46- protective
effects against IFV infection. The present invention provides tea-based
fermentation beverages and tea beverages containing ONRIC | actic acid
bacteria capable of stimulating nucosal “#fmunity and enhancing 1gA 5
production. The intake thereof can inhibit the invasion of pathogenic

M cr oor gani $HE TERFOUG P TARCESa2 9 FREL pridVitAERGE St - protective effects.
Test exanpl e 4 10 ThighExaBpber i sndchtdeAOPsy Rl the- Séé@&tfe\i%@ﬁ?§tﬂ§nthe
inoculation with ONRIC lactic acid bacteria (non-viable cel

preventing h@%@ﬁ-’ag%%p?rrdatténaybﬁmmgaawfqonéﬁz&lmq]f%&?tlﬁoﬁ;acmq a'ﬁasit bsagbstinmce

Lact obaci | | ys, NRLG.P e S t est
subst ance. )p Experi Qrfgfrll?lg Qggrll rﬁﬁ%a\%egtﬂﬁ&m B%Eé/ gﬂ%?&%f%s(%éﬂ femal e
mce puréha§€@duﬁtbﬁmdaﬁbﬁ BiGkd nberaef ecaudnhnbibethaindernstbe ebnditions

Soiid aret ehrhaner iR PeRin Sl S e 8h WY FalSTRRAI AR Vbt S uppt v

tap water stepitkckzied igffactaut ocl ave at 123C to 124C for 100

m nutes/feeding ad |ibitumfrombottle 25 Environnent: tenperature, 23 2C
humdity, 55 15% Ventilation: 15 tinmes/hour Lighting hours: |ight period,
8:00 - 20: 0@estdagdémgiey idod, 20:00 - 8:00 (3) Preparation of viruses 30
MDCK cel s (Dog kidney cells; RCB0995 strain) were infected with Influenza
vi rus Al(él FVA: PR8 st%é?n@)‘alf@e%z@- &ei @@ﬂowaﬁﬁe%ﬁev@@f@%lﬁﬁnaﬁ@mf Ithw%
te”peratUrelh@&ﬁléﬁﬁéﬁ‘W&Xha©NﬁﬁdDlactlewgbi&$ﬁdd¥efiﬁ %b£ﬂ6¥aﬂ %n ?i 0.01 in

cell culture nedia (10% FBS containing Eagle MEM tured at
37C for 72 for preventing lower respiratory tract influenza infection.

(1) Test substance

Lactobacillus ONRIC b0240 (non-viable cells) were used

15 as a test substance.

(2) Experimental animals

5-week old BALB/¢/Cr Slc (SPF) female mice purchased

from Japan SLC, Inc. were quarantined 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 pericd, 20:00 - 8:00
(3) Preparation of viruses

30 MDCK celils (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.O.I.
(Multiplicity of infection) of (.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 continuously



35 hours in the presence of 5% COX2 (passage 1) . Cells continuously -47-
cultured for 5 passages were nass-produced, and subjected to sucrose
gradient centrifugation to separate and purify a viral |liquid. The viral
liquid was partitioned into 1 nL portions,_and stored at -80C in an
ultra-low tenperature refrigerator unti I”‘ﬂm 5 start of experinents. Part
of the virus_liqui s diluted 10 fold to confirmcell degeneration,

Cher oby  det SAKPRY 1o PPHSSOR (679 FOPBROTLH HeStt nstingr topatay

Groupi ng 10 sTieoBk Ceravtiic@tdcshEedfiditd of g6 Osisard eV bhdSphaculategds1 gr oups
and 2 non-virus-inocul ated groups) . The concentration o i nocul ated virus
of the 4 grddf¥idas 675 bddanid vespaditaoredgip kaduPeFyionfocahgt ed
with virus SSi gnRd-t h.Lgrqu ' ﬁzﬁi it

i dentificat Y%%Qﬁ%rréb&er, a(r:] vveeérﬁg u%%rgsg?hénte Fgﬁggﬁf éfé%t%%é%rﬂgﬁﬁ the
non- vi r us- | A6EHFaPEE¥ReEdNGASS - alfest10f e Xiradnl hinstd atdsodibhted s

subst ances Lar ant.h ne ti e . mL of
t est substalr%fgéawgér?oor%:i%g géﬁgﬁﬁ%@e@?jgg?a’%f@ ggg fﬁl\%@eghélv B/ c

f emal e nouséitehi €FCHAae been prelinminarily fed for one week, once per day

t hr oughout t t ]E peri.od. The concentrations of the test substances were
sel ected so (Pﬁat% & I%EthOdts of the test substance adm ni stered were 500,

100, or 20 28-irp/ roppingg body wei ght. Physiol ogical saline was separately

adm ni si red to negative control s&{in'th same manner. f4-3) 1 FVA
I nocul at?on 0.2 niL of "S0Mtof dHg GHEdIREt HHNE AYAMBE hi briidesrseec R ueg) n,
manuf act ur egrbypSaitky @ Gon-vitek)irdRe18tdd (rjga:cﬁlfpsg(?' el -cocb it £4k 1dr0per i dol
(2.5 mg/m, nmanufactured by Sankyo Co., Ltd.) per 20 of ani mal wei ght

were adni ni $feFetRtast variscaf ars 4 ¢rotRe #hd O egCePedEbh &0wakke gind 2

BALB/ ¢ fema'g@oﬂ%“@&:ﬂr%lgrh?n@étﬁjfdtecpfwitthevﬂﬂlg)%fer‘éséggﬂ&qﬁﬁ qLaghy . The
m ce had been 35 contintously admnistered orally wth the test substance
or The mice were given with an identification 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 mlL 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) 1IFVA Inoculation
0.2 mL of 20-fold-diluted ketamine hydrochloride (50
30 mg/mL, manufactured by Sankyc 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 continuously administered orally with the test substance or



-48- physiol ogical saline for three weeks. After the injection, the mce
wer e subj ected to general anesthesia. Under general anesthesia, 50 L of

| FVA prepared in (3) above was nasally inoculated to the right nasal
cavity of each nouse. Separately, 5 50 L of physiol ogical saline was
injected to the non-virus- inocul ated grolds. (4-4) Determ nation of
survival rate The_m ce were checked by observation for two weeks 10 after

the inocul atiBR-BICFFA SPHENSUFOF VireratiB s A6FEFi Mihddieyinml tilsl yi ng
by 100 the valueyeht ahngbdieqdiyi ialihenoymhers 5 of ysvihag, ani mals

i nocul ated with I FVA by the total nunber of each group. f% 5? Statistical
appl i cat i on éBieghhéstancd of. theldVA frerepaced bist WeBn abheec expe riazent gl

control groups.-a FQup. 0 shered: w thet t suhst ance .was
anal yzed by E%&sggF@%\a% %QQHB%QQF%% ﬁ%\l?%t#eye%%a ﬁéé??' Tgép%lr%%el]ﬁ’cance
| evel was | €5 pbhah B%sitheg20asi gatiifhec angeiwfedthel diof tes engevfieussur vi val
(period of t.i i ng_ the observation period was anal yzed by Fisher's
test. (6) Ii’élsggp%%‘g%eqr%é‘?ﬁl'ts are shown in Table 5. 25 Table 5 Dosage
(amount) of Nunber Survival rate Survival |ength Lactobacillus ONRI C b0240
of mce (day%) g 0/ kg bod ,meiqﬁt% 500 10 8/10 (80.00N) 13.1

1FVA- i nocul dt'ed’ 16 EEER3RI BT PUEVEValyAlSs 20 10 0/10 (0.0% 8.5 -
(physi ol ogi cal sal i nehel @i0h1He£D. AWk 5y NRelrFYA 0B 08b A Q1044 Q)& 100. 0%
14.0 inocul ated groups - (physiological saline) 10 10/10 (100.0% 14.0 For
the vird8-i fféetethardinpaudatife afurifivial Ther suaiidvat heatsy spggeeteriniivad

| ength of t'ﬂ@/ multiplying by 100 the value obtained by dividing the number

of surviving animals inoculated 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)

durir_lg 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 | Survivallength
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
groups 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
noculated groups - (physiological saline) 10 10/10 (100.0%) 14.0

For the virus-infected animals, the survival rate and

the average survival length of the physiological saline



physiological saline .............. . -49- adm ni stration group were 0% and
8.5 days, respectively. In contrast, the survival rate and the average
survival length of the groups adm nistered with the test substance, i.e.,
a 500 ng/kg administration group, a 100 ng/ kg admi nistration group, and 5
a 20 ng/ kg admi nistration group were 80.9%-and 13.1 days, 30.0% and 9.2
days, and 0% and, 8.5 days, respectively. For the survival |ength during

the observatfiCBRPpEF T A t SFOW r 4PT¢ nldctatsh Bnél ene suerPeglivate at Ibhe
end of the oRseryat) OPnoeEl:pdiviherAOUbq adid nhst el R Witf1290 d@_@'&ﬁ 8&

the test substance showed 10 significantly higher value conpared wth the
control grodfe( BEeupg, (DUZ dsdePed Gi0D0OTher esgrict Bvledtdncerori ani,mad s S0Aat

had not be i.f - aVING h AV rggﬁ. Y e

sur vi val Ieﬁfg%t/ hgo%&%ﬁgégrﬁggﬁggdﬁ%és’t gﬂr 21? vah%‘[’zi(?he e@tgqgégg?gngéo%énanghe
group nob adm2fi swoéked adinihishettiest gsubst ance Ger @3 band 1351 100, arxd.04. O
days. Test I This test was conducted to show the effect of .
cont i nuous %gﬁingigtcr?aﬁsl’o%ngf 60@%8]%0 FES aci PSS P14 (%{95- %]?% HBret
cells) g_n theggﬂhudﬁrofhgl gAepbtgdugﬁtgigbn;jrpémmn shldvayizQ adifdcthennlkeg
wer e subj ec to the test, an li vided into two groups, i.e., a group
admi ni stere %ﬁ PR Wafar TafEortr bPe GisLOr 4RE QP8R BRF QPRSP S SudrRUP

Lact obaci | | usmONR o024 thnonogi alla(b,ek%elgﬁ) e X tHAQCFY sV endrshday)
based on the, 25 total S-1gA anmount in human saliva during the screening.

During the Féspifiganddvorindesr vabhe aPprpRred dtidbacid | 4tORR €rboR4g? =
(bacterial oebhorouith: p2-xol896T raquiaalents, 200 n{dank WELE nad pot

adm ni stered. Before and after the test su adm ni stere

total S-1gAbgabudtechefuntith 30l vehewesarmeuslr editas 4wl | oivs. aMeeageut h
was washed w,i.b; distsid t iLven . i n .t.he | Lva. collection
day. Five myr%u?léxgélafltéé]rg%gh}e%vvgé%?é}%c,?apgg\éﬁ'?eé%\g%ecgo Ht&{cé% J\%\Aeg% Ssl’}'ﬁsl vettes
for one m nand bme geiuhett administered with the test substance were both

15 100% and 14.0 days.

Test example 5

This test was conducted to show the effect of

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

20 adult females were subjected to the test, and
divided into two groups, i.e., a group administered with water
{control group) and a group administered with Lactobacillus 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.

buring the test, water or water containing
Lactobacillus 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 day; 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



out. According to the saliva secretion anmount, this step was 35 repeated
two or three tinmes. During the collection, the -50- collection period was
accurately nmeasured with a timer and recorded. The obtained saliva was
cool -stored at 4C until centrifugation. ET’He sanpl e was centrifuged at 2500
rpmfor 10 minutes on the sane day, and the precipitate was renoved. \Wen
5 the anount, 1%‘&985” antob ne 8 |1, another .centri atlon was
carried out. g super?fgtantd vvgggcoéfdclc %eaﬂa measfrgg Whk r(?tu[S SHndnd
freeze-pr esemu@ddati 30thaintadt aifreas W=eneat . wd@a@uwn@mré@ma@om@ct&&ﬁ
usi ng a sanp |Iut Zoogl;fold Wlthab|OCkII’] Uld (Zalsh gelatin
(SIGVA, St. eglﬁ‘gs 9 By MR PES | (R 650250Py SXFe Ry eife

sorbi tan rrmrmmaasabe theeeam@0degyi yad eftie Ebl_aé@_@t&@swg FBgovedY Otilen
The 1 gA concentrati on was determ ned by ELISA (prelimnary antibody:
rabbit anti-HEmantTYRY DARD, BRREPRYaN s ecoREAYSD antifBodySIaRP | aisttd@r

rabit anti - luemarikEg 1{%{(@@, shapd a b I H ORY
| gA (Cappel , Aur(l)raésaC]—l). Tﬁe totgcﬁd%L%{ngAﬁgﬁogg%{eﬁ%sﬁgg E’g at&%%ﬁ%é%ﬁ-ﬂ

mul ti plyi ng a@ het sailya Migwetebeeon @mduntfr@erzeﬁpneﬁ@rw thet S-+3RC  until
concentrati gaslen&PUNt MOk <1t N8 4Rt ala g %&ﬁ%c’%eﬁh%ss_&l | va %z%n 0189551 d:
the Y (e

the test was obtai ned by subtracting I"'gA and dnt™
bef or e adm ﬁlOQQEf@bdvWJtﬂh tah@lpeknngublsqmafﬁsbnge]mntrot @IG8A) g2t amarits,i n
st. substance. The

t he sali t adm ni stered.wth_the t

obt ai ne resul ts%/?SJOS }gown |n§§ra6fleﬂ1]édl%r tﬁ% amSaXPxeT %W@nﬁot%qr]% tegA
in the sali m&noiLﬂm:ﬂaSe (Turarng20 heghesdlerithe giloUpi( Seste 2thd]l RydD) .

admi ni st ereél %act obaci.| | ONRI C b0 40é’{(nnon vi abl e _cel | s) (2 X 1090f u
equi val ent / d4y) s% vve%oneﬁzeﬁtﬁﬁigi‘“?%an‘fﬁ/ SEREMVST uY cffafed (MF e HMRaTY

group (-21. 8ﬂ1t1?2c8d3,’33 Qaladid nizsterBdma t hrgaat giaxolhe Uéhfngﬁk)encesé’éﬁﬁldary
statisti caII (gnl ficant &p =0, 0001). -51- CLAIMS 1. A tea- based

ferment at i oﬁ TRy e HEpr #Rg Rf arﬁgétba%féa-“ﬁjélﬂlﬁﬁnt&fi onDAKGUI d stiarklagd
| east one spaeilBsdPf PAAFIED HUMAN SECRETORY IgA (Cappel, Aurora, OH). The

total S-IgA amount was calculated by multiplying the sallva
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 4+ 24.41 ng)

25 administered with Lactobacillus ONRIC b0240 (non~viable cells) (2

x 10%fu equivalent/day) showed a significantly higher wvalue

compared with the group (-21.81 * 28.33 ug) administered with
water. The difference was statistically significant (p=0.0001).




5 acid bacteria selected fromthe group consisting of Lactobacillus ONRIC
b0239 (FERN BP-10064) and Lactobacillus ONRI C b0240 (FERN BP-10065). 2.
The tea-based fernentation beverage according to Cdaim1, further
.containing a tea extract. 10 3. The tea-based fernentation beverage
according to Caim1, wherein the | acti C°&Ci d bacteria is contained in an
effective anount for stinulating nucosal immunity. 4. The tea-based
fermentation beverage according to Claim1, wherein the lactic acid
bacteria is contained in an 15 effectigeaamdunt for enhancing |gA
production. 5. The te -l%‘gzed fer n%n ation beverage according to Caiml1l,
wherein the lactic acid’bdEfer? APCRELADALCIGPHE COWPLEFINGT 6/ B2~ 6.

The tea- basedsbar reAtait A1 oY eqR0e BEEOLEI N8as0 o0 sFhais br wagkekn the
| actic acid bacteria content is 105 cfu/m to 107 cfu/m. 7. Atea

bever age® comitPsPAGE 1T ewdechné Sisacitee eroup sranisd saing W diasttioasél &es ed
from the greuR1eOBs) S | Ngef BpLagdohachly ng%%]cgiﬂ%?’&q&ﬁf%‘dz% 1hed) and

Lactobacillus ONRI C 25 b0240 ( FERN BP- 1006 a tea extract. he te
beverage ac&rdPAgoto Claim 7, wherein the lactic acid bacteria is

contained in an effecti appur r Lhul.at i ng_nmucosal_ | nity. 9. The
tea beverage accordi % F@ecgg#%a%e%vﬁgﬁe%% e %6‘;?5%?‘? cacacg)?élﬁgcff%ri ais
cont ai ned i flanmel f ebirntherapootdidfiory aenbanekimgadtgA production. 10. The tea

bever age,according t im7, wherei.n the lactic acid bacterjia content is
o4 crufi Lo 0870t vt ke AR EchoSe st B b EaR ety A oerhnth 50

wherei n t heCl35ml actwier@dndthaciefti:a centiepictsritoief vbmatredl@nchy/ M. 5 7
-52- 12. A pracess for producing the tea-based fernentation beverage

accor di ng tSf%eﬁFW%, O %@’F TSt Bg BECtAlt dRHBitY -

4. The tea-based fermentation beverage according 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° 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 b(0239 (FERM BP-10064) and Lactobacillus ONRIC

25 b0240 (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 lactic 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/mi.

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

35 lactic acid bacteria content is 105 cfu/ml to 107 cfu/ml.



in a tea-containing nedium at |east one species of lactic acid bacteria
sel ected fromthe group consisting of Lactobacillus 5 ONRI C b0239 (FERM
BP-10064) and Lactobacillus ONRI C b0240 (FERN BP-10065). 13. The process
according to Caim12, further conprisi ng the step of adjusting the lactic
acid bacteria content of the tea-based Feffientation bever age to 104 cfu/m

to 108 cfu/m . 10 14...h di.ng.t [ 2, in the, tea-
ont ai ni ng 127 & PEIEREE A RO e oot araPenEerioont

containing nmediumis @ tea
or conponentsvardghasceotdagdesi vadinBri,x cofpfidthd ¢he0:88r @nduherend, t he
culturing is _perfornmed at, 25C to 50C for _ 12 hours to 32 hours. 15 15. The
process accdfhianée?Bc?ﬁltﬁ%lfﬁ,mW%i 7t 828 B e GWESLRP ngl efitim ASid tea

extract thapapreansaidran epbhod o CRPPEBEH s10MCBRPEREALS: &Nd Jhas a
tea-derived Brix of 0.18 to 0.30, and erein the culturing 1s performnmed

at 30C t9® 4GBRIGP0ABS hFRERY BB~ 2P Goured Zecieba lguscedRIC dqr02d0odBERAg t he
t ea- based fepgphatj on beverage according to Claim2, conprising the steps
of: (1) culturing, I1n a tea-containing nedium at |east one species of

| actic aci d bacteria lsel beeprdeamn sBlocogddup tedisiist 1hg Dirthast obaci | | us

b N RP- Lact.obaci | 1.us  ONRL C. b2 .
5P 10085) . CSTBEL S & FodtEaeoh P ORTaRBAr o nt i 8E A (A HaGPREERE ¢ ea

extract to bifetheatbmsmbeieroentratdtaon biequidgobicailnédcfuyndt ep (0¥ .c£i7miThe

process,according to aim 16, wherein, in Ste 30 (2), the tea extract is
added tJO@t he tea-bas elg f gg]ﬁe%%%ﬁfis&n ACEPRE L S%PFﬁﬁﬁmt feaeine i dssy

ferment at i onchexerage ea uA it ea-der ievedaBt i thaf BylBohoath 50 apdigndactic
acid bacteria content of 104 cfu/m_ to 108 cfu/m . 18. A process for

produci ng t FETPREE e £GEPAREYiIARG 188 Rotd warivedcBsr iafi g lPhECstep of
mxing at |gash, oftey SPRELSR ffe "Adtuhdnli £s a5l dhackest 2 sel 85t ghcf tgm the
group ConSIEEIquég to 32 hours.

15 - 15. The process according to Claim 12, wherein the tea-
containing medium is a tea extract that may contain an optiocnal
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 l6. 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 ocne
species of lactic acid bacteria selected from the group
consisting of Lactobacillus ONRIC b0239 (FERM BRP-10064) and

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

{2) adding a tea extract fto the tea-based fermentation
liquid obtained in Step (1).

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

30 (2), the tea extract is added to the teéwbased fermentation

' liguid 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



Lact obaci |l us ONRI C b0239 (FERM BP-10064) and Lactobacillus ONRIC b0240
(FERM BP-10065), with a tea extract. 19. The process according to C ai m 18,
wherein the tea 5 extract is mxed 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 104 cfu/m to 10B3cfu/nl. 20. Use of at |east one

speci es of lacti.c acid .bacteria el ec fromthe group consisting of
et obaci | | d&ONR &%%é?ézgceféa( PR ef%@%‘ﬁh%rﬁf% cCEBELFHTS WBNRI C b0240
( FERM BP- 10Q&R)tobher 1 prodMRICOn0 089 a( tezar baseshdor meat ahi-ephevenagenutd h

mucosal | ity stinmulati activity. 21. Use of at |east one species of
| actic aci m%étoer(FﬁRM s@‘é@@gé) f r'&hvt e t§RoBB e HSi sting of Lactobacillus

ONRI C b0239 15 ( FERMBP1£0gA)caud Jdeact-abagi4d us ;ORI S bO24Q i GFERM res

BP-10065), for production of a tea-based fernentation beverage with TgA
product i en ERHERELnyS dEiiedl tythothe Usetde acid dumsttesne spethats the Fanalc

idDb [ _ ! I, St & f t id1u Rl C
50239 20 ( IRV BEe10064)" and LactGoAR e ORRIC. 0270, FERIER. 18065

for product iasidobaatesiz lrentengeoi 141 michshltd mofingfuy/mist i mul ati ng

activity. 23. Use of sf-one species of lactic_acid bacteri sel ected
fromthe group consi s@f'ng‘ggf &Ea‘% o]begag’ﬁl PUs %Ij\ﬁlésbﬁ’%gac%c(?ﬁ% BEEA064)

and Lact obacicleuseONRIG hBR49r (RERMNTERs10065)% faitdpreducts wNrat Bobea
bever age, W t k@ s Pr A, QN4 CRRaRG % 1 A5 WY w0240 (FERM BR-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 b0238%
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 BpP-10065),
for preduction 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 Lactobacil.lus ONRIC b0239
25 (FERM BP-10064) and Lactobacillus ONRIC b0240 (FERM BP-10065),
for production of a tea beverage with IgA production enhancing

ractivity.



