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Summary

[. The Title

Development of food materials using probiotics strain and mixed fermentation of

natural product for regulation of inflammatory bowel disease.

II. The Necessity and the Purpose of Research & Development

Inflammatory bowel disease (IBD) is idiopathic chronic inflammation occurred in
intestine. The major types of IBD are Crohn’s disease and ulcerative colitis.
Researchers do not yet know what causes inflammatory bowel disease. Genetic,
infectious, immunologic, and psychological factors have all been implicated in
influencing the development of IBD. Usually the treatment is started by administering
drugs with high anti-inflammatory effects, but it causes side effects including
headache, liver disorder, adrenal insufficiency and pain. Therefore, the introduction of

anti—inflammatory is needed.

III. The Contents and the Range of Research & Development

= We screened the probiotics strain and natural products for release of inflammatory
bowel disease in vitro and established the standard methods of analysis.

= We verified the anti-inflammatory efficacy of selected product in cellular level,
protein levels and animal experiment.

= We made dairy products using extract of Gleditsia sinensis (GS) and established the

technical methods of application.



IV. The Results of Research & Development

*» This study is to development of probiotic strains and natural products having
anti—inflammatory effects. Natural product GS and probiotic strain KY21 were found to
have anti-inflammatory effects by repress the expression of inflammatory cytokine.

» We investigated the fermentation ability for making yogurt contained natural
products GS, and established the application methods for encapsulated probiotic strains
for making dairy products.

= In conclusion, dairy product containing probiotic strain KY21 and natural product GS

can be a potent food component for release of IBD.
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A= wreo &4 HEE pro-inflammatory cytokine?! Interluekin 8%

Enzyme-linked immunosorbent assay (ELISA)=Z =743} 414 Reverse

o

Transcriptase-Polymerase Chain ReactionS A] @ 3Fo] mRNA @3 AE=Z 4

oAt

HT-29 cell lined] d&EWH$S dov)= AAS 228 =A4317] 93] 6well plated]
HT-29 celle 1x10°%ell/well &2 seeding 3 & overnightdli 9+ ® HT-29 cellol

Escherichia coli O111:B49] cell wall ¥ =9l Lipopolysaccharide® &%= 2 1 ng/ml,

10 ng/ml, 100 ng/ml, 1 pg/ml, 10 pg/ml 24213+ *12] 3+ & human mRNA IL-8 23

+5< RT-PCRS &3 #2133 tt. Glyceraldehyde 3-phosphate

dehydrogenase(GAPDH) & glycolysis®l] #¢]3}+= enzyme©]tt. GAPDH A A= &

2ol Y4783 house keeping gene® A intra cellular control & AR-&3}F3Ith
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IL-8

0 0.001 0.01 0.1 1 10 ug/ml

| |
LPS

(19 1) IL-8 expression level on LPS stimulated HT-29 cell.

a9 1 oA LPS FE7F S7HE S5 IL-8 wdde] HolAE AS A &
AN 10 pg/mlolA e 238l Fadte S £ Avh webA Cell linedl 1
pg/ml o] LPSE A¢ sh= Aoz mdlg Fysio] tg A 4853

B oA7Hol WaT A= /1A probiotics 5, WA, NHEA, 2UsEE
Asksele] g B, o] HE oby] Fulwk AXoA Fel@ FATRT 0TS B ATl
A v stol
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(£ D 2Agol AHgd #5F %=

Korean infant feces{4)
Lo plantarms kK13

£ piantaras K29

Lo brawie K21

L piantaros Ky210

Egyption infant feces{5)
- safivanius ENN
Farmentusy E30L
fermantusr EA3ZL
fermantum EABIL
safivarivs E4191

R

Kim-chi(10)

L osativarivs SWW3A0E

Leucanosios mesantaraides suben. mesanteriges SKRI310
L fermentuss QWY3T

Levcorastos maesentaraides suhen. mesentariges KFEMADZ
Levconostoc mesentaroides suhen. mesenterdes MSEA03
fevcarastas masentaraiges suhen. mmesanterides KDKEALD
Laucanastos masantaraides suben. mesantarides KDEAN

Levcorostor mesentaroides suhen. mesenterges SREA14
Locuneatus KEPA19

Levcopostoe naramesentaroides klP421

2. probiotics®] & 4y AMEo2] Az T2 A
HT-29 Alx+= 4 vj&Adstd 10% FeHotd@d (FBS), 1% L-glutamine, penicillin G
(100 IU/ml)¢} streptomycin (100 mg/ml)e] #7F¥ RPMI 1640 (Thermo, USA) ¥ X &
ol-g3sto] 5% CO2 A atell 37 CTolA wjE AT F-2ee A 53 A 43S
9l8] HT-29 AlXE welld 1.0x10° cells/mle] 7} I =2 12 well plated] 23891
AL 2 A E w0t 3 A monolayers AT wjzbA] w5k }\E]@oﬂ
ARg st Ak el B AR e S &yl f1dked ¢Hd monolayerE ¥4 $F HT-29
ME= 25 T2 PBS bufferg o] &3sle] 63 Alsla A7k 7347}E]7<] 22 RPMI
1640 ¥iA] 05 ml& 7bskAth. 2099 F 9 a5 1x10° CFU/ml ¢ 557 H 55
RPMI®| &gt th& 0.5mls monolayer% A3k HT-29 cell %OH HZE3s3 5% CO,
A stell 37 Toll A 2A17F v Aot v go] ud §F A S
FrAbTt o]l AA S AlF el g FeES gletr] fa8 384 200 rpme] SR
HHebA A PBS buffers AF&ato] 63] A2 S AAISATE AlHo] dha®d F 0.2%
Trypsin*EDTAE skl F-2hEo] = AlEE wlolWal peptoneTE ©l&
23X o 2 MRS-agardll H=0alaL 37 CollA] 48A17F vjk&le] H#4=
%‘ Aok g, A5 7 gl %0}04 70 % alcoholell aFFA = @7 ¢bd At d
cover glassE petri-dish v} F2A1Z1 & HT-29 A XS 8 $3te] o 5HF9
Frabts A7Eeto] AAlskivk AlF ol os) AA el 7kA] Al HT-29 Aol -2+

El
m it
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T T d2% § Gram 94 & sto] FEAR P om AFsin FeET R

Lactobacillus rhamnosus GGE AF&381], 2413 o] & Habee S vusty 745

loggt o= ®Wgksto] GG strain Btt 27Y 52 F35S 7F o+ 4% 73

THS M3 o= HIEsAY 19 29 A3} 421, 4191, 410, 402, 411, 414, KY?21,

KY210 fratefo]l & v Ao thgt
o

=]
T >
9% frateto] FAF Tl Ue FH HFo=m MATEHAM.

is
ouL
SuL

410

[Y)
[¢
v
)i
L/‘

ng\éh O =3

2rn49giu=

(19 2) Attachment abilities of lactic acid bacteria to intestinal epithelial

HT-29 cell line.

3. probiotics®] cell viability =%

MTT assayE &3l A, AAvdS A IS Al AAZAEES SAI 4 96
wello]l HT-29 cellS 1x10* cell/well g3t 5, & 223 = A E= gvernight 3+
glo} o] Fulwl A AFES 1x10” cell/well® EF3 F 2442 Bk g 3
F PMSeF MTSE 1:200.2 &3}F38led MTS solutions RHES] 20 ul® 7+ wellol

e

TFekAth 37 T Azl g7l 4417 9k kARl 5 490 nm= O.D. #S& F4 8]
oA E A A & control HT-29 cell ¢ T3 =% 100 % = 3lo] 4 ol e

T A
VeIt Aw e Abre] A9 BE A gid 54l flv o= YT
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(19 3) Effects of live probiotics on HT-29 cell viability.

110

150

100 =1 [

80

eo

<0

SO

N AN < A\ < <
0 C7 AYTH X K€<\ 649, \Q~® Q\Q\ o, U X X 1} < 6’2’\)%4‘3 N

ornania (1 1caar vinen)\

(19 4) Effects of heat-killed probiotics on HT-29 cells viability.
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Al 3 3 Probiotic 9] FAF &7 A

HT-29 AXE 6well plateo] 7} well @ 1x10° cell & EF3sl1 a5 b H) s}l

HFAZ F 33 A wgste]l F4E& % FAEE 7 wellell 1x107 cfu® A A 7
= A eF& RPMI 1640+FBS wi Ao @Aerst 5 MEF9 37 2A 752t 5% COo,
37C ¥i7]ol pre-treatment SR Th. hETS FAkiro] X5 X ¢S RPMI

1640+FBS WA & Yo FAvt. A5 WS =AM Escherichia coli O111:B42] cell

kel

wall &8 =< Lipopolysaccharide & 1 pg/mle] g2 AT S X3 7 A1g
ol 9o} TSk vhH o g 24A7F FoF v 2447 & 7 well®] supernatant
gt -80 Coll B #star

ft
4o
gl_gl
rio,
o>
M

enzyme-linked immunosorbent assay
AR&sEd T B3 RNA & @uld B3 ks SA48k7] el 2F well2 PBS®E 33
A2 g 5 RNAS FE3h
RNA F%2 TRIzol reagentE AFE3to] AASEA T 5 RNAYLS LA 1 pgo =2
13, 500uM random hexamer[pd(N)6, Amersham Pharmacia Biotech], 500uM
deoxynucleotide—-5’ —triphosphate, 50mM Tris.HCl (pH &8.3), 75 mM KCIl, 3mM MgCl,,
10mM dithiothreitol (DTT) ¢} 400 U Moloney murine leukemia virus reverse
transcriptaseE AF-&3F9] mRNAZS DNAE reverse transcriptiondte] 1 ul®] RT
productE PCRo AF&3lth PCRS ol ¢} 28 primerE AF&3FS U

(3% 2) 2go] AF8-% Primer sequence

Primer name Sequence
IL-8 forward primer 9" GTTGTGAGGACATGTGGAAGCACT 3
IL-8 reverse primer 9'CACAGC TGGCAATGACAAGACTGG ¥

GAPDH forward primer Y'CCTGCTTCACCACCTTCTTG ¥

GAPDH reverse primer ’ATGACCACAGTC CATGCCATC ¥’

PCR 4], primere 10 pmol® 8] A]s}le] AF8-3}99 T} Reverse Transcription® 2 A4 ¥
ZF Age] cDNA 1 ul, 1 ul® forward, reverse primer, 10xdNTP 5 ul, 10xPCR
buffer 5 ul, 0.2 ul®] Tag DNA polymerase®} Hi ¥ FHIFE F F3 50 ulg& 239
PCRE & sttt 95 ColAl 53 &<t pre-denaturation 3 ¥, 30 cycle?]

amplification cycle (95 C, 30 sec — 65 C, 30 sec — 72 T, 30 sec)& H33}3c}.
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up2] 2k extension< 72 Col A 107+ A d3t 2w, GAPDHE internal control= 4
AbgE. 1% ZF 20 ule] PCR producti= 2% agarose gel, ethidium bromide®

AAEte] A7|9 5SS AAEA T ZH2Ee] DNA band: Kodak Digital Science ID
Eletrophoresis Documentation and Analysis System= AF&3Fo] Wd kS =4 31tk
o] W, SANETOZE= ofF AL AHPsHA] &2 HT-299 supernatantE AHE-3FA 1L
YA 2o R LPSE 24A413F B9k A3 HT-299 supernatants AFE-3FSTH &
Al 7} straing 2417 5<F pre-treatment ¥ % LPSE 3 7tsko] 24413

v Fat . FA N ET I vlas) ®BokS wf, IL-8 #H] &S 200 pg/ml o] 1A
ZA(IL-8 #H| 7ol 600 pg/ml |kl A, SAdHEw I v=d 59 IL-8 ZH &S
71 9
paramesenteroides KJP421, Lactobacillus salivarius E4191, L. plantarum KM?29,

e

ot
rlr

Bl )& dd= Fow Auatedtt. 1 A3 Leuconostoc

Leuconostoc mesenteroides subsp. mesenterides KDK411, Leuconostoc mesenteroides

subsp. mesenterides SRK414, L.brevis KY21, L.plantarum KY210°0] A2 T o t}&-

g2 Jfe A 2 ARSE Qo)

1000
T
800 4
2 - T
:E“ 600 - . T -
-\_6') o el
=
e
— 400 4
200 4
U T T T T T T T T T
MC. P 402 408 411 414 KY21S KY21L KY210
strains
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IL-8

GAPDH

1000

a00

600 o

IL-8({pg/ml)

400 o

200 4

U T T T T T T
MN.C. B 310 410 E11 E30L KM13 KM29 43201

strains

IL-8

GAPDH

1000

500

500 - L[

IL-8 (pg/ml)

400 S

200 4

T T T T T T
MN.C. P.C. 308 31 419 421 41941 4641

strains

(¥ 5) Lactic acid bacteria effect on LPS-induced IL-8 secretion by HT-29 cells.
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Al FAT 48 MHAE A F2E £dx2A)
2 A" high throughput screening (HTS)

sto] A4e FEw 34 shol

A4S 7H 7R 2d1S BAE7] 9l ée]

N
o,
A
e
o\
o
oo
=2
Sh
ot

7)
96-well formatl. & ®H-G3taL Q)
%

AAAon BAxAE A6

25 sy Reference

8
fol

Kim YW, Zhao R]J, Park SJ, Lee JR, Cho IJ, Yang CH,

Kim SG, Kim SC. 2008. Anti-inflammatory effects of

Glycyrrhizae | liquiritigeninasa consequence of the inhibition of
Radix NF-kappaB-dependent iNOS and pro-inflammatory

cytokines production.BrJPharmacol.154(1)

:1165-73.

Man MQ, Shi Y, Man M, Lee SH, Demerjian M, Chang
S, Feingold KR, Elias PM. 2008. Chinese herbal
2 ¥ 3} Sophorae Flos | medicine(Tuhuaiextract) exhibits topical anti—proliferative
and anti-inflammatory activity in murine disease models.

Exp Dermatol. 17(8):681-7.

Kim KS, Rhee HI, Park EK, Jung K, Jeon HJ, Kim JH,
Yoo H, Han CK, Cho YB, Ryu CJ, Yang HI, Yoo MC.
Citri unshiu 2008. Anti-inflammatory effects of Radix Gentianae
Pericarpium | Macrophyllae (Qinjiao), Rhizoma Coptidis (Huanglian) and
Citri Unshiu Pericarpium (Wenzhou migan) in animal

models. Chin Med. 2;3:10.

Kim KS, Rhee HI, Park EK, Jung K, Jeon HJ, Kim JH,

Yoo H, Han CK, Cho YB, Ryu CJ, Yang HI, Yoo MC.
Gentianae

>

N
El o

2008. Anti-inflammatory effects of Radix Gentianae
Macrophyllae

Radi Macrophyllae (Qinjiao), Rhizoma Coptidis (Huanglian) and
adix

Citri Unshiu  Pericarpium (Wenzhou migan) in animal

models. Chin Med. 3:10.
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Coptidis

Rhizoma

Kim KS, Rhee HI, Park EK, Jung K, Jeon HJ, Kim JH,
Yoo H, Han CK, Cho YB, Ryu CJ, Yang HI, Yoo MC.
2008. Anti-inflammatory effects of Radix Gentianae
Macrophyllae (Qinjiao), Rhizoma Coptidis (Huanglian) and
Citri Unshiu Pericarpium (Wenzhou migan) in animal

models. Chin Med. 3:10.

Aloe
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J Ethnopharmacol. 88(2-3):205-14.
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o
k1

Actinidiae

Fructus

Lee YC, Kim SH, Seo YB, Roh SS, Lee ]JC. 2006.
Inhibitory effects of Actinidia polygama extract and

cyclosporine A on OVA-induced eosinophilia and

bronchial hyperresponsivenes sina murine model of
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Cinnamomi

Cortex

Hong CH, Hur SK, Oh O], Kim SS, Nam KA, Lee SK.
products on inhibition of

(COX-2)

2002. Evaluation of natural

inducible cyclooxygenase and nitric oxide

synthase (iINOS) in cultured mouse macrophage cells. J

Ethnopharmacol. 83(1-2):153-9.
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Spissus

Hong CH, Hur SK, Oh O], Kim SS, Nam KA, Lee SK.
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2002. Evaluation of natural

inducible cyclooxygenase and nitric oxide

synthase (iINOS) in cultured mouse macrophage cells. J
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11

71 A
(%)

Lycii Fructus

Wei Jia, Wen-yuan Gaob, Nai—qiang Cuic and Pei—-gen

Xiao. 2003. Anti-inflammatory effects of an herbal

medicine (Xuan-Ju agent) on carrageenan- and

adjuvant-induced paw edema in rats Journal of
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Dong-II Kim, Tae-Kyun Lee, Tae-Hyun Jang and

Cheorl-Ho Kim. 2005. The inhibitory effect of a Korean

o Zedoariae o ) )
12 BE(Z) ) herbal medicine, Zedoariae rhizoma, on growth of
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cultured human hepatic myofibroblast cells . Life
Sciences. 77(8); 890-906.
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14 i activation and adhesion molecule expression in endothelial
Rhizoma
cells through inhibition of IkBalpha kinase. ]
Ethnopharmacol. 109(1):78-86.
Kang HS, Lee JY, Kim CJ. 2008. Anti-inflammatory
Forsythiae activity  of arctigenin from  Forsythiae  Fructus.
15 Al
Fructus JEthnopharmacol.
116(2):305-12.
Choi HJ, Kang OH, Park PS, Chae HS, Oh YC, Lee
YS, Choi JG, Lee GH, Kweon OH, Kwon DY. 2007.
16 Q ff Mume Fructus | Mume Fructus water extract inhibits pro-inflammatory
mediators in lipopolysaccharide-stimulated macrophages.
J Med Food. 10(3):460-6.
Lee YC, Lee JC, Seo YB, Kook YB. 2005. Liriopis tuber
s inhibit OVA-induced airway inflammation and bronchial
17 Liriopis Tuber
(A4, E) hyperresponsiveness in murine model of asthma. ]
Ethnopharmacol. 101(1-3):144-52.
Roh SS, Kim SH, Lee YC, Seo YB. 2008. Effects of
radix adenophorae and cyclosporine A on an
s Adenophorae ) ) _
18 ] OVA-induced murine model of asthma by suppressing to
(Zkd)) Radix

T cells activity, eosinophilia, and  bronchial

hyperresponsiveness. Mediators Inflamm. 2008:781425.

_33_




19

o
£

Linderae Radix

Wang C, Dai Y, Yang J, Chou G, Wang C, Wang Z.
2007. Treatment with total alkaloids from Radix Linderae
reduces inflammation and joint destruction in typell

collagen-induced model for rheumato darthritis. J

Ethnopharmacol. 111(2):322-8.

20

Ho
otk

Olibanum

Gayathri B, Manjula N, Vinaykumar KS, Lakshmi BS,
Balakrishnan A. 2007. Pure compound from
Boswelliaserrata  extractex  hibits  anti-inflammatory
property in human PBMCs and mouse macrophages
through inhibition of TNFalpha, IL-1beta, NO and MAP

kinases. Int Immunopharmacol. 7(4):473-82.

21

Ginseng Radix

Nakaya TA, Kita M, Kuriyama H, Iwakura Y, Imanishi
J. 2004. Panax ginseng induces production of

proinflammatory cytokines via toll-like receptor. ]

Interferon Cytokine Res. 24(2):93-100.

22

Lithospermi

Radix

Staniforth V, Wang SY, Shyur LF, Yang NS. 2004.
Shikonins, phytocompounds from Lithospermum
erythrorhizon, inhibit the transcriptional activation of
human tumor necrosis factor alpha promoter in vivo. ]

Biol Chem. 279(7):5877-85.

23

Gleditsiae
Spina

Dai Y, Chan YP, Chu LM, Bu PP. 2002. Antiallergic
and anti-inflammatory properties of the ethanolic extract

from Gleditsia sinensis. Biol Pharm Bull. 25(9):1179-82.

24

FQl

(A9)

Armeniacae

Semen

Chang HK, Yang HY, Lee TH, Shin MC, Lee MH, Shin
MS, Kim CJ, Kim O], Hong SP, Cho S.  2005.
Armeniacae semen extract suppresses
lipopolysaccharide—-induced expressions of
cyclooxygenase [correction of cycloosygenasel-2 and
inducible nitric oxide synthase in mouse BV?2 microglial

cells. Biol Pharm Bull. 28(3):449-54.
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Ryu M, Kim EH, Chun M, Kang S, Shim B, Yu YB,
Jeong G, Lee JS. 2008. Astragali Radix elicits

Astragali o )
25 Radi anti-inflammation via activation of MKP-1, concomitant
adix
with attenuation of p38 and Erk. J Ethnopharmacol.
115(2):184-93.
Park YK, Chung YS, Kim YS, Kwon QOY, Joh TH. 2007.
Inhibition of gene expression and production of iNOS and
Phellodendri
26 s} ull C TNF-alpha in LPS-stimulated microglia by methanol
ortex

extract of Phellodendri cortex. Int Immunopharmacol.

7(7):955-62.
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in vitro 3ol A 95 HbgE do7|a O oA aE B7] fa g Alx
HT-29 AEE AFE&SH duk HT-29 M XEE platedl 52+ A7l 5 Escherichia coli
0111:B49] cell wall #3 &<l A5 WS AT A2 AFES)Y]

24X RESAIZI OB AT WS doFth 41, 96well plated] HT-29 AI£E 7+

=

=

ipopolysaccharide S

welld 1x10" cells® seeding3}3l overnight 3+ HT-29 cell®] monolayerE

HAe == T olu, ok 70 %9 confluency”} A HEZ 3 zFzbe] HAE MZS 100
pg/mle] FE= H7Eske] 304 E<QF 95 % air + 5% COy 37 T v 7)ol A
pre-treatmentE & 33l I35 FF EZQ LPSE 1 wg/mle v5=2 FH7bst &
24X 7 F9F 95% air + 5% CO,, 37 C ¥l¥7]o A co-culture 3+ supernatantZ
23 & ELISA kit (Invitrogen, USA) & A}-g&3}o] IL-8 0] &S v 3kt 4
gz 24 HT-29 AlxE & v 10% FeHold A (FBS), 1 % L-glutamine,
penicillin G (100 IU/mD)$} streptomycin (100 mg/ml)e] % 7Fe RPMI 1640 (Thermo,
USA) HJA| & o] &3l vt A 2T o=2H HT-29 MEE & n&Adstd
10% $-Ejo}d A (FBS), 1%L-glutamine, penicillin G (100 IU/ml)$} streptomycin (100
mg/ml)e] A 7Fg RPMI 1640 (Thermo, USA) ®jA| ol LPSE 2443t 718t
BT sttt IL-82 959 A& WE = indicator® 223t}
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(19 6) Effects of plants extract on IL-8 productions by HT-29 cells.
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FuollA AdS AdlstAY FaletA 2HEst=AE Brtet]
gl AEEA 24 H2EE AAs%t. HT-29 AIEE 96 well platec] 1x10°
cells/well 2 &F3ko] 24A17bsQt @ vl std 10% S-Hold A (FBS), 1 %
L-glutamine, penicillin G (100 IU/ml$} streptomycin (100 mg/ml)°] % 7}¥ RPMI
1640 (Thermo, USA) v =]l vj¢kstar, 7t AAES 100 pg/mle == Agt &
24A7F = PMS®F MTSE 112022 &3tste] MTS solutions RFE0] 20ul® 7t welld
HF3 37 T, 5% CO” g F7lol 447k 5ok whe-A17l ¥ 490nm¥}g S & Optical
density #= =743 th dHolHE olF A% HelehA &2 HT-29 cellS 100 % o=

tol Ao gs e AT

off
O>’

S00
180 =
1e0
110 | I _ ]
150 | L T L T
100
80
)
10

SO

79l AY A wE, dulet BEE 47 80 %, 77 %, 30 % 2AM AEZ AE
=

Hol Al =4o] 9= AR FeEo] v AT =
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A4 Add FRede R AT a3 9

AAE HAAES T ¥2 100 pg/ml, 10 gg/ml, 1ug/ml 2 DMSO(Sigma, USA)e
A8 5 Aol A3t 96 well plateo] HT-29 AZ 2 7t welld 1x10" cells®
seeding 3} 3L overnightdle] HT-29 cell ©] monolayerE #HA3tE 2 &t olw, oF 70

O

%9 confluency’} FAH =5 Gk Zh7te] HAE MEFS 100 pg/mle &%
78k 30 &<F 959 air + 5% COz, 37 C vl Y¥7]ol A pre-treatmentE & 3}
9Z 2 E2< LPSE 1 we/mle %58 H73E & 2447 5 95% air + 5% COq,

37 C ®¥j%7]o| A co-culture 3] supernatant= F&]3+ & ELISA kit (invitrogen,USA)
o Abg3ke] IL-8 HHl S wlul stk &4 thERwoEX HT-204 %28 o

H A 3E 10% $Elotdd (FBS), 1% L-glutamine, penicillin G (100 IU/ml) %}
streptomycin (100 mg/ml)°] H7F¢ RPMI 1640 (Thermo, USA) H] X & o] &3}
HjFet Rl A dix2at o =2 HT-2942E € H&A48% 10% S-Elold X (FBS),
1%L-glutamine, penicillin G (100 IU/mD ¢} streptomycin (100 mg/ml)e] % 7}¥ RPMI
1640 (Thermo, USA) HjA|o] LPSE 2447t H7lsle] A58 F =89t IL-82
A= A% =2 UElYE indicator® 2293l ELISAE o] &8t =439t}

(¥ 8) IL-8 production by HT-29 cells following plant extract and LPS
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T A 10 pg/mlsh 1 pe/ml FES AR ALl ® FAF AR wolt T,
AR, 227, @), F9e Al on, 100 pg/ml o FEAA g 3
CubebA 24 44 Aol whet 96-well plated 4 ol

2R S A

|25 93] Adele 222 A5 E freeze drying 22 2 A
=
)

2 wE H 10 0g4 2 ol 88l 247 HO ¥

FEEES Y FAEFE VIEAHE ¢
EtOH FEE5 Azt 0 F59 49 95TAA 3A3F &9t reflux 34
FE319 L, Aol A o] E3F WAt FESAY. T FEAL

S freeze drydto] 7FFAEIE WHE9] in vivo test A 7FA]

Hyr
o
Ha
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A3 A ATHEH HA

Al HE AdE Age W 2 FE2E AxX
272 AlgE &) (74, MeOH)E o]l &3t U 5 & Z2431x% 3to] 24 3H
2 5o AZ3A Y. MeOH F=%& 3 3#o 24 oF 15g & A X3 o =4 F=25
°oF 6g THPHE FAAXS & A 93 o] AEE AFESAT
Z extract MeOH extract
£ 245} %247}
X extract (3L, 4days) MeOH extract
Freeze dryer Freeze dryer
=X ext. MeOH ext. |
(1" 9) Z2Z+A}F sample 3, MeOH F&4
A 23 AdE FE259 TAH 2%
FA FEE partition®} UPLC/Q-Tof MS 4 =4 FH& 242 4 FEHE 3
frElo] A+ Quercetin compoundg 2ral A FEAS sH7] fste] a3 Th SolventE
o] &3 FAHFZELE partitionS WA= =202 FAH FEFEo)A Quercetin o]
zZbo} A shel A TR A o] o] 79 solvent partitiong 8 3Fo] Quercetin®] detection 7+
E2 =9t} Partitiong F&sle] HEFHOZ AL EA FEHES UPLC/Q-Tof MSZ #
e APstg o, FEE WolA Quercetin® @ F4 5+ peaks UHE =52 peakE

_7}_
=ol7] A%

v
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Solvent Partition

T ext. (1g)

—1
n-Hexane ext.
(112mg)

Suspended in 90% MeOH
Fractionation with n-Hexane

Suspended in Hz0
Fractionation with EtOAc

EtOAc ext.
(95mg)

H20 layer

ZF=H ext. L} EtOAcext. T (=2, me)

(95/1000)*100 =9.5%

LC/MS condition

FZ% partition

UPLC

» UPLC system: Waters ACQUITY UPLC™
+ Column: ACQUITY UPLC BEH C18
(2.1 x 100mm, 1.7um)

» Mobile phase A: 0.1% FA in Water

B: 0.1% FA in Acetonitile
+ Flow rate: 300ul/min
+ Injection volume: 5pl
+» Column temperature: 35°C
+» Gradient condition:

Time Flow
5 rate %6 A % B Curve
Al (pl/min)
20.0

Initial 300 80.0

3.00 300 0.0 100.0 6
3.70 300 0.0 100.0 6
3.80 300 80.0 20.0 6
5.00 300 80.0 20.0 6

Q-Tof

« Capillary (V)

« Sample Cone (V)

« Extraction Cone (V)

» Desolvation Temp (°C)
» Source Temp (°C)

« TOF Flight Tube (V)
« Reflectron (V)

» Pusher

« Puller

« Start Mass

« End Mass

 Start Time (min)

« End Time (min)

« Scan Time (sec)

» InterScan Time (sec)

33000
40.0
0.6
300.0
100.0

5630.0
1730.0
8604
650.0

100.0
15000
0.0

048
0.1

(19 11) UPLC/Q-Tof MS condition
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A3 & FEE U 7le=4d9 &4

FAFE=E U 71222 Quercetin compound 2] 912 t}2-3 o] 3Tt
Partition & 218 ¥ & EA FEES 3% 7192 UPLC/Q-Tof MS #4& 33
= W (¥ 4) Quercetin ©] EA8=A &S fste] U9 F 7 HE APS 19

=g

1. %%} standard compound & #& x@do =z RHA3
retention time ¥} UV pattern Bl (¥ 12)

2.

o] 23} pattern (MS spectrum ¢| fragment)= ®|nl (28 13, 29 14)

el = 7HA HSS $3ko] EA

EA ext.
20-100%_3min

Gleditsia_EA_ 20110829 (+)

#%

OH O

Quercetin
Chemical Formula: C15H41007
Molecular Weight: 302.24

UV H369nm) ol 4] peak <]
Positive, negative S mode |4 MS/MS 7|58 <S o] &3}l target = 2 (Quercetin)?]

Z o] Quercetin ©] EA)3+S gelatdTh

3 Diode Array

148 _ Range: 2.627e+2
3 257,74
2.0e+2; i 164
uv L= 100 2374 || 2074 Ne 430
1.0e+2- NaT4 11.74 23274 487
N _}\N 218,74
De L 1 1 T T T Ll T 1 T 1] T 1 LI 1 T 1 1
0.00 0.50 1.00 150 0o 250 3.00 3.50 4.00 450 500
Gleditsia_EA_20110829 (+) 1 TOF MS ES+
100 154 303
303.09 55.7
1,67
t) . sy |4 ) 2.34 3% 30365 40
= - 2 - 4 484
Mw=303 ::M e 53 I 7 ort
o " Wi " A A T O Ay
L B LR MRS TR LR R I B R [] 1 AL RS R BRI N R U LS L el Ry |
0.00 0.50 1.00 150 00 250 3.00 3.50 4.00 4.50 500
Gleditsia_EA_20110829 (-) I TOF MS ES
1.49 _
100+ 3099 152
30049
(-) = ﬂ 1.70 21
g 1 : / 234
Mw=301 ||| \ 30N 018 95 4.23
il ] (5 4 345,25
0 T T T T Y T T f T T T T T T T T T T y Time
000 050 1.00 150 0o 250 3.00 340 4.00 4.50
- u ) .
(18 12) EA &% UPLC/Q-Tof MS ¥4 (SIM mode; select ion mode)
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EA ext. & Quercetin UV H| 11
20-100_3min

Guercetin_20110829 (+) 3; Diode Array
204 Range: 4.242a4+2
4 0e+24 55k
Quercetin i
T 2.0e+2 N
E ; 488
uv ~ 212 7{2?:9?4 21974
0. T T T 1 T T T T T T L T T T T T T T T
000 050 1.00 150 2.00 250 3.00 350 400 450 5.00
Gleditsia_EA_20110622 (+)1 POA Ch1 362nmeg 1 2nm
1.48 Range: 1

EAext.UV ~ _ '° ﬂ\

<
5 De-1 |
369nm ; 13 [11e3 1jo
5 IREE
0 T T T T T T T T T T T T T T T T T T T Y
000 0.50 100 150 200 250 3,00 350 400 450 500
Gleditsia_EA 20110829 (+) 1 3 Diode Asray
1.48 Range 2 66842
4 24774
EA ext. UV 200024 || e
Ti [ "2 oeer] 10 i \ ?5 & 2:29?14 487
219.74 \J A 442 s
ik E _/J\J Vi, b ;74 21974
0 e e e ey T
000 050 1.00 150 2.00 250 300 350 ann 450 5.00
Dutroete 20110829 (+) I ” 3 EK‘WN-'TL
Pl : Rt UV pattern
Quercetin 7 u. [\
/ ! .
. — — Quercetin
EA ext. s A il T 10et ) st
(B@69nm) % . N A 10 i == 2
' .8 185 (5] 138 ] o4 1 - o EA ext
[ : L
EA ext. seet i ] e
3 e pr s — = =
3 . Q| B =
{Tatal) At s — B R Yt e B i i et
o Tme
180 185 % 195 1] 1% 1 118 a

(¥ 13) EA F=E3 Quercetin standard compound 7+e] UV retention time, UV pattern
B3 (369nm)
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EA ext. & Quercetin MS H| I
20-100%_3min

4 Mw=301
Negatwe mode Quercetin_MSMS_20110829 () 1; TOF MSMS ES-
a0 208 _ TIC
10 r51m1\ 313
Quercetin \
— |
MS/MS (Mw=301) . . |
(-) ’\
| I
[ %
0 ] =
1 1 T T T T T T 1 T 1 L] T T T T T 1
0an 1.00 150 200 280 300 350 400 450 .00
Gleditsia_EA_MSMS_20110829 {(-) 1 TOF MSMS ES-
157 _ TiC
100 0107 a9
EA ext. {
MS/MS (Mw=301) &
¥ | 7
(-) 168
| oo 204
1 1es0
| ’l 23 23
\ | %D 0 02
(A erererererrerrrrr T LA s s RS L R A R T T TME
0En 100 1.50 200 250 300 350 400 450 5.00
MS spectrum
MMw=301
Quarcetn_MSMS_20110829 (-) 87 (2.063) Cm (B5:87) 1D TOF M3MSE 301 D0ES-
100+ 1510036 S
Quercetin
-
121.0336
178.9939 = i
| 149-03011 164 0093 ‘29-'3“2 245 DB3E. 255 0018 301.0538
LR A mansssaascnssarnsn s o ns o s snaLans B aba e s e o e e S SaARARaAA SRS L nan s te s ]
Gleditsia_EA_MEME_20110829 (-) 86 (2.044) Cm (86:87) 1. TQF MEME 301 00ES-
165.0122 7.09
10004
EA ext.
151 0039 301.0149
A
- T T T T T T T T T T T T T T T T T T T T 1 FVE
200 220 240 260 280 300 320

(719 14) Negative Ion moded|A EA F%E 3} Quercetin standard compound® MS/MS

EA MS spectrum® pattern H] Il

_45_



EA ext. & Quercetin MS H| L
20-100%_3min

s Mw=303
Positive mode Cuercetn_MSMS_20110829 (+) 1 TOF MSMS ES+
207 TIC
1004 $E.08 10763
Quercetin
MS/MS (Mw=303) a .
(+)
o T T T T Ty T T T T Tt T T T
0.50 1.00 150 200 250 300 3560 400 450 5.00
Gleditsla_EA_MSMS_20110829 {+) 1! TOF M3MS ES+
1001 :4;'3.5!!3' hi:
207
EA ext. \ 13708
|
MS/MS (Mw=303) . | |
138 |
(+) 137 1 I|
f o R
ﬂ 18 |
flfdn nALY \
o T T T T T T T T T T T T T T T T T T Time
050 1.00 150 200 250 300 350 4.00 450 0o
MS spectrum
Mw=303
Quercetin_MSMS_201 10829 (+) 87 (2.065) Crn (B6:88) 1. TOF MSMS 303 O0ES+
303 0847 1 17e3
100
Quercetin
-
137 0546 153 0500 165.0523 228.0871
\| I/ 201.0889 257.0802  ogg |U7EIE 304.0542
o II \I T T II T s T T T II T T T T - T T T + T T T T T T T 1
Gleditsla_EA_MSMS_201 10829 (+) 87 (2.066) Cm (86/88) 1! TOF MSMS 303,008
EA e){‘t 1004 137.0842
303 0952
2= ]
257 0886
D.‘............|..........mf:
100 120 140 180 180 200 220 240 280 20 300 0 320 @ 340

(29 15) Positive Ion mode°#4] EA =%} Quercetin standard compound®] MS/MS

EA MS spectrum®] pattern H] 1l
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Al 4 3 Quercetin®] calibration curve®} EA F%%& U Quercetin A &&A
[e)

4

=2t FE=E4A Quercetin ©] FHrHol e HSSIAL oo WE FEE Wl
Quercetin #E4 233} t}h Quercetin standard compound 2] calibration curve & %t
31 FE= A AF 245 HAASEE . Quercetin standard compound ol 4] 5 7]
g2 59 sample s WEo] Y 7oA &4 ¥ (29 16) MS chromatogram
(Positive Ion mode, Mw=303) oA Z} peak 2] intensity (area)dat= T3 (X 3)

calibration curve & AdstR o THEO R calibration curve o] EA FE=E oA

Quercetin compound peak 9] intensity #t= st A4 = B4 APt (2

=
2 17)
AFEA Ax =72 EA FEEA Quercetin o] 0.19%= JEbg o, 27z}
FAFEENA EA fraction FEE°] 95% Yox HEFEAHOo R ZZA FAHFZENA
Quercetin 9] &2 °F 0.02%= 4 5 3}
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EA ext. & = E & Quercetin MS Chromatoram
20-100%_3min
SIM mode: Positive mode (Mw=303)

— ] wWel,  1m
| BRY
» #/ 100u g/ml |\
0 _—
000 025 00 035 00 125 150 |+75 200 225 280 275 300 325 350 15 400 425 450 475 500
Dug_ 20110830 (+)1 1 TOF MSMS ES
1005
A 50ug/ml
B T T T T — - - e - - r r - - — T T
00 025 0 035 100 125 150 |t7s 200 235 20 235 300 325 3% 75 400 425 450 405 500
Quercenn_2uy 20110830 (+) 1 1) TOF MEMS ES+
207 T
1004 7 4e
8] 23
4  2ug/ml f 22
{ \mm
Standard 000 025 050 075 100 125 180 | 175 200 225 240 295 am0 325 350 375 400 425 430 415 500
. =L Cuercetn 1500ng 20110830 (#) 1 1: TOF MEMS ES+
Quercetin 2 2w _ Tic
Tl 810
4 L1.5ug/ml
D T T 1 1 1 T T 1 T 1 1 T T 1 T T 1 1 1
000 025 050 075 100 125 150 |175 200 225 2§0 275 300 325 350 375 400 425 450 4J5 500
Quereetin_1000ng_201 10830 (+41 1, TOF MSMS ESs
206 TIC
100 " | ] 709
4  lug/m \
0 e . O POV S OO
000 025 00 075 100 125 g0 |+55 200 225 2§0 275 300 325 450 375 400 425 450
108
m‘ﬁ
[\
T T T .;'I T T T - T T
P00 125 80 | 178 200 225 2f0 275 a0 325 a5 373 400 425 480
151 205
xZF I- 138 8 wme)
a5 X e -"I?,f? b ll..
EA ext. ; AN

(Z1¥ 16) Positive Ion mode®l 4] Quercetin standard compound®] &%%¥ chromatogram}

ZZ2 EA FEE9) 419 Quercetin chromatogram

(% 3) 3&° W& intensity (area)t

I T

100 ug/mL 32.181

50 ug/mL 17.225

Standard 2 ug/mL 0.801
Quercetin 1.5 ug/mL 0.393
1 ug/mL 0.293

0.8 ug/mL 0.201

EA ext. 5 mg/mlL 0.284
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Linearity (Calibration curve)

Quercetin
35

y=0.3251x + 0,101
R*=0.9989

30

/

25

s

20

Ratio

15

10

5 /
G. sinesis ex.(5 mg/ml) Lj 9| - 0

Quercetin: 2F 0.96 pg/ml 2 E1J f 20 @

60

80 100 120

S AZ2 )| quercetin B2 0k 040 % Concentration (ug/mil)
Linear range o ) Correlation

Analyte Calibration equation -
(ug/mL) coefficient

Quercetin 08 -100 y = 03251x + 0101

0.998

- EAZZEE U|9| Quercetin 81 0.19% -
- RZNFE FEZ HEA FES:9.5%

x
%%

(¥ 17) Calibration curve?t ==2E LJ| Quercetin &tk

oo
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A4 A AuE B A, Bud £2 L FEAYA FAF

w3 A%

A1 & AxFdA d9SL8 AT

1. Probiotics preparation

FAdF A 7R = Aor % 37 F Lactobacillus salivarius E4191,
Leuconostoc mesenteroides subsp. mesenterides KDK411, L.brevis KY21 & MRS
Aol 33] wjekste] &He 29l F HE MRS iAol A 2443t wjksts )
B#E 10% A &1, 3% Lactose, 0.3% Yeast extractE #7}ste] dE3 & F244d%
gto] -80TCellA ®at3l

2. NF-KB translocation

Probiotics®] &A= A3 T FHF XNEL¥ Lactobacillus salivarius E4191, Leuconostoc
mesenteroides subsp. mesenterides KDK411, L.brevis KY21 & tjAo =2 23 &
&t =3 AAFEE F in vitro I F Al o] M Hold 2ZAE A E 5o
FAST Z5 45 APl AU 4 HT-29 cell lines o8 AW Sgtol=7}t

25 6 well plate & ©]€ 10° CFU 7} %2 seeding & & 4 n] &A438t8 10%
Selotdd (FBS), 1% L-glutamine, penicillin G (100 IU/ml)¢} streptomycin (100
mg/ml)e] 7Fe RPMI 1640 (Thermo, USA) A& o]&3le] 5% CO2 &4 3lel 37
Coll A v FAIA A}u‘lé}oﬂv‘r. 717194 cell o] #4S %9 KY21, KDK411, E4191 <& 10°
CFU/ml # 2412 A2 ¥ PBS & ©|-§& 33 A|F3t o] & dF5 2 AAd 1 pg/ml
LPSE A 24A17F vl sto] S35 244 = IL-8 74 &35 B2l 100
pg/ml 9] &S o] 308 AT F 1 pg/mle] LPSE A2 24417t wiFsl o). Tt
HT-29 cell ol LPS%S A2t A3} Ay 34 &S S 22 No stimulate, stimulate
g AR T AgS [WPset olo] LPS A 24A 7 $ PBS & o]& 33 A% 3
T A2 A 4% formaldehyde & ©]-& 303t WESAIA cellS 1A AlZth PBSE

o] &3te] oy W MH F AL 98 HT-29 cellel block solution(3% bovine serum
albumin in PBS) & ®HEo] A2 A 1A &<t shaking &t HE-S-A| At

3% BSA(bovine serum albumin)@} PBSE 1 : 200 o2 3|4t & Rabbit anti
—p65(santacruz)% 4 CTolA overnight #1283} th PBS & o]&3te] A2 & HT-29
cell & Alexa fluor 592 conjugated anti-rabbit IgG & Ao A] 1A 7+ WFS-A|Z T}, 3]
visualization & $3] DAPI 92 A A+ & confocal microscopy on a LSM5

EXCITER (carl-Zeiss, Oberkochen, Germany)S ©]-83}o] =43}t
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DAPI Anti-p65 Merge

LPS+Z=Zt X}

LPS+E4191

LPS+KY21

LPS+KDK411

( 229 18 ) Confocal & ©]&3F NF-KB translocation
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19 18 oA HEo] ZHZF 1 pg/ml %9 LPSE A3 1EA pb5 antibody =

E3to] AE WHE 2 So]7F= pb5 protein & <1ttt NF-KB & DNAS HALE

Zdste dud 2 G5ukSo] odte] dog Sojzit doz S0k NF-KB &

DNA9] target gene 2. 25 @ASHHSS w7lst= mRNA & &3] @9 A&

FdstA Hrh oleldt dwe] whgo] dEWeS Tt &3t He Aotk Yy

LPS+ 272k A2+ 9 LPS+KY21 A& oA+ NF-KB 2| subunit ¢! p65 7} o=
29 NF-kB ¢ o5& 94 st= A&

Z

olm sk Aol
the A2 71 (LPS+E4191, LPS+KDKA411) = LPS Aol njste] & ztol& HolA]

itk webd 24 2 KY21e 39% B 2

3. MAP kinase <143}

HT-29 M*+= 6 well plateg ©1-§& & #]&43td 10% FEotdd (FBS), 1%
L-glutamine, penicillin G (100 IU/ml)¢} streptomycin (100 mg/ml)¢] 3 7}¥ RPMI
1640 (Thermo, USA) WA & ©]&3t] 5% CO, =4 stell 37 CTeollA v FAIA
mono-layerE FAAIZATE o] % AuldS T A4S =9 E4191, KDK411, KY21 &
77k 107 CFU/mI® cell o] 2A17F 28] & PBS & A& 3k & Western blotting<
AATsrer, e 22k2F 100 pg/ml & HT-29 cell o A2t & 30 HESAIZ H

7y 7+ e] cell o 1pg/ml ¢ LPSE A& skt 24A17F 5% CO, A sfoll 37Tl A vl <&

AR & A RE o] &8tk 24413t F cells PBS 2 AlH F 44 Eelsto]

v

339 th. Total Akt anti body(cell signalling), pAkt antibody(cell signalling) S ©]-&
3Fo] western blottingS 2 Al 8Lt western blot & @3 HT-29 ¢ FEE< cell
lysis solution (50mM Tris, pH 7.2 150 mM NaCL, 1%triton X-100)°] 200ug/ml 2]
phenylmethylsulfonyl fluoride, phosphatease inhibitor coctail(Sigma) hk protease
inhibitor cocktail(EMD Chemicals. Inc., Gibbstown, NJ, USA)E 7} 3t 3 cell2

B A AE o] & lysates = 10% SDS polyacrylamide gel electrophoresis@t 3
Immobilon P membrane (Millipore Corporation, Billerica, MA, USA)ol %71 &

antibody S ©]& Immunoblot & 2 A]3+$ T immunoreactive bandi= ECL system <

ol-§ A7stargiey.
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LPS

LPS XA+ E4191  KY21 KDK41l

B-actin
(19 19) Western blot & ©]&3F pAKT <143}

a9 19 oA BEol 1 pg/ml o LPSE A 2l3k HT-29 cell o ZZ#E A A A=
o pAKT 9] level o] #4sts AS Attt ol 272 100 pg/mlE A 2] 3ol
mrel G5l Fof sk <l stE Ao REN AT BHgY dAEdS

AA st AewA FdF FAo] = AR AL HT

s 2
o>
>~
—
o
[-'0
[
o

A 2 & AxFFdA FdTE8 A5
1. IEF ¥ Equilibration
HT-29 M2+ & vgdsted 10% FHold 4 (FBS), 1% L-glutamine, penicillin G
(100 TU/ml) ¢} streptomycin (100mg/ml)e] 7€ RPMI 1640 (Thermo, USA) HjA| =
o] 83te] 5% COy EAI stoll 37 TolA wjFA A KY21 & 10" CFU/ml ¢ %
2A1 7k pretreat 3tal PBS® A& & & LPS lpg/ml & A8 24A17F vik 34 3 &
B2t 22 100 pg/ml & 308 pretreatd LPS & A sFaL 244 7F v ok
=4 3 LPSTES Agst A ofF APk shA 2 2SS ZH} no stimulate,
stimulate & A7 skl &A1 2447 vl F $ cell & 94 EElste] 3okt
345 cell 9 45N & AA F lysis buffer & 7} sonication A7 33 Al At
of & AEY st Feds welg 34 ¥ soluble FE O] @A ice-cold

phenol & # 7}k & vortex 10%7F 2 Alste] dEs¢dtt. 70 C water bath ol A

103 AA g 5. iceol A 281 AAlsto] 2 4olFrh 1.5ml tube o H il 14,00rpm
108 94 Lestgt $89 32 29 F FF5E W7 F vortexing AT oA



70 C water bath o g2 ¥ Iceol AA ko] 237 F AAE sttt s d=
A7 F  ice cold acetones 7t vortex ¥ F 4 T oA JAAAG. AHdS &<l

a] A
[e=]

}99 0}, protein concentration assayE &3l A% 3+ & Rehydration buffer £+

(o,
>,
M
rulm

ol deds wEl F oair diyE AA &3] ARAA ARE

S
ot

&
IPG strip(17cm, pH3-10 NL, Biorad)el 20 C Rehydration & 12 A|ZF A&
I[EF & AAlstA T

2. 2D gel electrophoresis

ClampE ©]&3}o] 2 plateE spacer ¢ 7 114 3}e] gel casting standES %9
SEA T camsE 4 sto] A E #2 plate?} casting stand gasketS =¥ 3H]
sealing 3l Tt 125 %9 & X% running gel (Monomer solution, 4X running gel
buffer, 10% SDS, ddH-O, 10% Ammonium persulfate, TEMED) & A| %3} gel
casting stand ° Yol gel & =W} IEF 7F €% IPG strip & Equilibration
A7l 3 gel §oll YIAA AT 0.5% agarose © 0.1 % Bromo phenol blueE 49

o

o

sealing 3t} ©]F tank bufferE | 7|9 & A]2®lS o]83}9 gel = running

Al Zi T

2DE electrophoresis system

B Assemble the stand, Gel I 2DE electrophoresis

Rehydration, IEF

(Z1912) 2D gel electrophoresis system
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3. Staining

A7l Fo] By gel & ZA2HA

Fixation solution(20%MeOH, 10%phosphoric
aicd)S ©]&3}9] fixation overnight. 1054 33] |25t} o] % Coomassie Blue
solution( 10 2 phosphoric acid, 10 % ammonium sulfate, 0.12 % Coomassie blue
G-250, 20 % anhydrous methanol) < W51l o] 3 24A|3F oA A x| 5he] o A 35HA
AM F 0% 7tA o7 33 A3 ¥ Image Scanner (UMAX, GE)E o] &3}
oju x5} 8}t
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(¥ 20) 2D gel electrophoresis images
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3 P 10 3 Pl 10

(¥ 21) 2D gel electrophoresis images of protein extract
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(19 22) 2D gel electrophoresis images of protein extract

No stimulate(A), 1ug/ml LPS(B), ZZ#HC), KY21(D)E

¢ W3}E Image master 2D platinum 6.0 softwareZ

o

T -
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L. brevis KY21
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stearh. 3

MERSLAA s

=

=

7l Balb/c #

o b o] why

o}
=]

853

671¢] aF o

Aee

12HS 7HA
A2 5000, Wako Pure Chemical Industries,

N

=% 22T

SRS

FA T

°©

O WA T oA HA L7

PBSYF 2 €

[e)

B
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fLE
=

496 DSS(
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Al

o

R

o

ANae AAE 7

+o]

AR

o

A 15
A7 sEA 77 20 me/kg bwol RO 2ZbAh KY2l #F 10°

al

Al

=

=

5] ,

-

(o]
A -

4% DSS
CFU/ml, 50 mg/kg bw2] &%9 sulfasalazine, 10 mg/mle] ZZrA}e} 4] KY21 5

Ltd, Osaka, Japan)E& ol 4JojA =}

10° CFU/mlS A 2] &}

2

1

T

B!

ox
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o
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Day [ Tto7 |8 (9 I0[L0{12 13| 14{15] 16/ 17|18 19200 2

N reatmer
procedure Observatior

(19 23) =49 A4

e 52a90 A8E obrol,

ofo] o] =3
GS 27} 2} (Gleditchiae sinensis)
KY21 Probiotic ¥ L. brevis KY21
SS Positive control Sulfasalazine
DSS Dextran Sodium Sulfate ¥%'ZfF=22
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2. DSS=

=¥

Hggel 4%
DSS® FEd A 94

A oF2 AP A,

dol& FAskh

= HelHAE, =5,

SSE A # 144

CEEFEEREECIEE
Fol QAR el T

Body Weight
130
120
Untreat
110
5
= 100
]
= 55
(=] a0 -
g Gs
&0 GS+EY21
Ky21
DsS
i)
(=] . - v
2 3 4 b5 ¥ & 9 10 11 12 13 14 185
Day
—&— Unireat
—o— 55
—— KT
—— EEHRT 2
—l— Sulfasalazine
—0— DSS
(19 24) DSS A7 % Az}
HEL 61722 PBSHE Ak 1F% 4% DSSH A 1F, 4% DSSE A st A
Z+7F 20 mg/kg bws =9 27 50 mg/kg bw 529 sulfasalazine(SIGMA, USA),

10° CFU/ml KY21, 0.lmg/kg bw$} 10° CFU/ml KY21&
7ol AE wjd e Azt =AU}
*P < 0.05 DSS 1E iy,

TAE 7t

A AP aAFow v

o] A7 + SEMOE UEygloen.

#xP < 0.01 DSS L4 (n=5 /L&)
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Food Intake

160
Lintreat
140
55
@ 120
= oS
=
B 100 GS+KY21
Bl
=
= \o kY21
D55
&0
40 T T T T T T T L T T T T Ld T
1 2 3 4 &5 & T & 3 10 11 12 13 14 15
Day
—a— Lintreat
—— 35
—p— KY21

—i— GS+RY2
—m— Sulfasalaring
—— D55

(19 25) Aol

Aol dF g M3k (%). AES 61752 PBSY Hed 1F53 4% DSST A3 13,
4% DSSE HgstdA 24z 20 mgkg bwsEe ZZHA 50 mg/kg bw FES
sulfasalazine(SIGMA, USA), 10° CFU/ml KY21, 0.lmg/kg bw<} 10° CFU/ml KY21&
A AEek 1F o vl
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100

b
&

b i s
o - o

(wiz) yibua| uojod

60
50

(wa/Bw) ybuay/ybiam ucjod

&
;ﬁﬁ

A2 Al AT

(L9 27) DSS
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(£ 4) W&o 4

o
N}
1
>

Group Colon length (cm) Colon weight (mg)
Untreated (n=5) 9.10+0.26 0.69+0.04
DSS (n=5) 5.74+0.50 0.53+0.08
DSS + GS (n=5) 7.90+0.35 0.67+0.06
DSS + KY21 (n=5) 7.00+0.38 0.60+0.043
DSS + GS+KY21 (n=5) 7.54+0.43 0.65+0.06
DSS + SS (n=5) 8.74+0.18 0.63+0.10

DSSell ol&] thdde] e o] AdrbAQl A= Adol7t s Eoj== Ao
o

HRumi et al., 2004). 6702 15(4% DSST 23t 153 PBS®F A8t 1§ 18
4% DSS¢ A4 A2 20 mg/keg bwsEd F=ZA,  50mg/kg bw FEY

sulfasalazine(SIGMA, USA), 10° CFU/ml KY21, 0.lmg/kg bw<} 10° CFU/ml KY21Z
A Agg 1F] ddAelE vl K ATHfig 2.6).

DSS w9 wd Zo] tiH] & 179 ol Hl&& 4% DSSeoF 7 77 %
AR5 A 2F27%), KY21& A3 15(18%%), Sulfasalazines A3 1F
(34%), =7take} KY21s #Zo] Agd 1w524%)wco = S7HT

el FAE dg dol H&S Vw2 ST tEe FA/ 4ol v&

= Ay aFo] 7HF E:okth o] v & 2F 4 RFo] WAL E AR B F Ay
(Mizoguchi et al,. 2008). ©] A¥&E F3lA KY21¥ 72t DSS=E 9 a9

4go] Fag wolFEtia B & gt

=

Y
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Untreat DSS  GS KY21 GS+KY21 Sulfasalazine (+

1
(

\

) _‘;:._,

[ Tr—

(29 28) DSS thay 2de) 7+ aF 9 thgArA,
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29 gdo nAFHJD dEgz g4E 33 Fo gEdd A
micron-thick sections<S #H]&}1L hematoxylin®} eosin®. & FMS At BE xZ 8

2 H7te= Egd= Aol A validated scoring system @ 2 3] & ¢ T}

10mm o4 2o 2484 kol AEHU G5 crypte] £l HEE 40

2 A5 crypt &4 FEo] BTHAE AFESEe] H7E th(Dieleman et al. 1998). U

A & Are 24T AAE AF S cypt FEo FAE HoFEd
(Howarth et al., 1998). DSSE& At Fo g Fi&2 Alg crypt lossE HolFi 4

!
N

AL oot GEH AE BYL el Frhig 28). Tt 2R 274 + KY21
& AR Aol YAW = B 5 gk o] A 2744

7} DSSEHE FIAE £4% ol 9@S A B F ok

Y
lo
o|\
o
o
e
ot
>
N
rlr
s
o

(219 29) DAL HRE 44

_67_



Histelogical score

L= I T o L LI - T

& & & ‘ﬁﬁ‘

& ép »,
I &
&

(L9 30) DSS A A Az =44 H7}

(3 5) AL dFue H=

Feature grad Grade Description

0 None

1 Basal 1/3  damaged
Crypt damage 2 Basal 2/3  damaged

3 Only surface  epithelium intact

4 Entire crypt and  epithelium lost
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4. Mesenteric lymphnode®] AFo]E7}Q1 mRNA &3 v

% RNAE # 9 mesentric lymphnode(MLN)dl A FZ3}9 . 5 RNAT Trizol A eF
(Invitrogen, USA)S AF&3tH i Al xALe] A o] wretx R8st < % RNA
s F=37] 8l M H sy EEEEXES AESIY Y. 1§ Superscript transcriptase
M(Invitrogen, USA)E A}g3te] cDNAE  FAEAGT.(HAAA  9BTAA  30%,
annealing ¥4 60T 4 30%, extension¥A 72CoA 30% * 353])

PCRAE S & & u] A&3F Primer= ¥ 6 o] Ath RT-PCR AAAELS 2% ol7t=
22 A ethidium bromide(EtBr) @4& &l g<lstaitt. =& A3+ GAPDH &

g wE Fo A9

% RNAZ #H 9 mesentric lymphnode(MLN)oll A FZ3Ftl. & RNA= Trizol A oF
(Invitrogen, USA)S A}&3aL A FALe] A Ajo] wabr] R 3Ysdct. <= % RNA
s F=37] 8l M H sy EEEEXES AHESIE Y. 1§ Superscript transcriptase
M(Invitrogen, USA)E A}&3te] cDNARE FAsIT.(HAAdTHAH 95TA  30%,
annealing %A 60Tl A 30%, extension®}A 72TCeolA 30% * 353])

PCRAE S 3 st wf AFE3F Primer= X 2.3°] Atk RT-PCR A ELS 2% o7t =
S22 A3} ethidium bromide(EtBr) @4S& s &<Qlstdith. =& Z3= GAPDH 2d

StE Sl A4kl

oft
o
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(3 6) RT-PCR °l AF-&3F Primer

Gene GenBank

name Accession No. Primer Sequence (5°-3°) Size (bp)
IL-13 NM_008361.3 Forward CCAGGATGAGGACATGAGCACC 358
Reverse ATCCACACTCTCCAGCTGCAGG
TNF-a NM 013693.2 Forward GACGTGGAACTGGCAGAAGAGG 502
Reverse TGACGGCAGAGAGGAGGTTGAC
IFN-y NM 008337.2 Forward CTGAGACAATGgéCGCTACACACT e
Reverse AACAGCTGGTGGACCACTCGGAT
GAPDH NM_ 0020463 Forward ATGACCACAGTCCATGCCATC 271
Reverse CCTGCTTCACCACCTTCTTG

MIN )

Ladder Unteat DSS  G§  KY2l GS+KY21 §§

INF-u

IFN-y

GAPDH

(3£ 31 DSS A& 153t MLNelA] Ato] EFFQl & 2} o]
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Mesenteric lymphnode += TNF-a, IFN-y, IL-137} &A1& H7lsl=d AFEE T} o] g
g A APEIRRIE FHAEE Foled Fo3 Ad4EE gt fdolt
(Mantovani et al.,, 1992). o]# & dZFHF9 Alo]E7lelL DSSE Ao &M g2 =
7Feloh.(fig 2.13)

LABOl o3& F=¥ Ato]E7FI W Ao Fo3 &S I 23 =55 4y

B 5A% Lactobacilli®] strains< @5 2 Aol E7}Q19 interleukin-1(IL-1), IL-6

ALol BRIl IL-10 ¥} transforming growth factor BE H=3sttx I A Aot
(Christensen et al,. 2002).

sulfasalazine<> inhibitor kB(IkB)¢] <14tstE 2= te =% At (Weber et al,
2000). fig 2.13> x=ZtAFe} KY217F TNF-q, IFN-y, IL-1BE <7t Adsts A& RoAE
o} sulfasalazine A17HA] Aol E7EY RFE Adfst= AS & 5 Uk o] A= =

ZpAst KY21 A#17F DSSE e 28 93 AIEANS Ad) & & 93 959 A
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r \
Raw materials
- )
s —— N
90°C, 4hr
. : .

—

[ 1% amylase, 60°C-2hr J

i Enzyme inactivation i
80°C, 20min )

4 —— "

cooling
LAB inoculation
37°C, 24hr culture |
Freeze-drying
o J

(19 32) diagram for fermentation

MRS-agarel] H# =2 Ho g N3-S =439t MRS-agar= 37 TolA 48417+

wepstel 48 ZAshgon, B Yol g5 pHEA FAstgh

(¥ 7) Live Lactic acid bacteria count and pH of fermented products.

T A ¥ Z 7 A} e 3}l 3 ol
At
log CFU/ml | 542 >7 7.69 >7 >7
421
pH 4.84 3.70 4.53 3.54 3.40

_73_



Ayt
log CFU/ml <4 <4 <4 >7 >7
4191
pH 490 4.68 5.04 3.55 3.54
Ayt
log CFU/ml <4 8.02 471 8.90 8.89
411
pH 476 3.82 5.24 3.62 3.65
Ayt
log CFU/ml <4 6.30 8.30 8.12 8.36
414
pH 477 4.71 473 4.33 441
At
log CFU/ml <4 6.48 <4 8.10 8.76
KM?29
pH 4.83 441 5.36 413 3.87
At
log CFU/ml <4 <4 <4 8.16 8.63
KY21
pH 481 4.84 5.40 3.94 3.72
Ayt
log CFU/ml <4 753 <4 5.62 8.71
KY210
pH 4.89 4.33 5.3 414 3.84
S ND ND ND ND ND
log CFU/ml
None
pH 5.03 5.01 5.56 5.07 594
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sl 7] €}
L. A& SaAe & 54%
FAdY 7 o]: 46%
2. 715 A(HAR)e] FxE FR(EHE
li\] o;q o ji\_ () ATk 32%
— = 1 M H .
m o Fr © Stk 68%
A: 38%
3. AlAeE AE Y 7? B: 38%
C: 24%
: 8
4 Az NS T o g'gjj
(HE AE A9 5 1) c 5:1@
A: THE sample?]
HAAE ko] ZalA
A Z9 ol FaAAdYy7? (89%)
o v, 14 HAE I B: 233k vt (84%)
C: A3 3t HAE
3k (92%)
A:(1)7.0%
(2454
(3)6.74
b Al s wds
. B:(1)5.74
o F (2)6.5%
=% (3)6.0%
o] ot
C:(1).054
(2514
(3)4.77%
A 12%
HA = B: 18%
C: 70%
Al HAZ o] U
. oF &} T}H(83%)
MR G= o o ]
pes N B: o] 715}TH45%)
C:22tH(43%), ol
3 H(38%)
2 5H(88%),71°5 73 (10%),

744 (6%)
71EH#, BHE)

_77_




2]

o

il

g Aol E7be

=z
a5

0] A]

& &9 A

o)

e
-

B/

~

ttar A9 Probiotic 59
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s [k wabs] =242 2553 Probiotic 5 Lactobacillus brevis KY21

471 8.7
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o

7 FAES VIS
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i=i

1% ZZH=}

meO
B
NJo
BR
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;OO

2, 01%, 7=}
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1.0 %

T 980 % +

o

Al 7Rel AlRE A

o

=

E
)

e

0% A&
01% A=
1.0% A&

!

ol

o2 Stirrer (NZ1200 stirrer, EYELA)

o] A
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Fo] & Alel

°
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o
H

=

o, KY213

°©
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gl 7 = XN w1 O =
Az FAE] BEEY Fol& Hty] kel WA pH, HYNE, AEFFE F
Aok AEE Al 3Pl A Azd 27 Wb eAER FPov, 1 FEE E
FAFEA 228 AT vws] skl 0%, 01% 1% 274A FEE FH

L =l o] A~EE AR 2 KY21 7S HUFste] @EE W= FoF 0, 1.5h,
3h, 45h, 6h, 75h 7} @art daEHE e A E pH HAANEE SAHFFAT

Adars AEE 2 4 5 1 ml & PBS A de A Ao w g2 ste] MRS

Al o] EReAT. Bdd AL 37 Tl 4847 B WP F AFFE FA

pH+ A3zl Al 7kett} pH meter(HIR424NEW, Hanna Inst., USA)

il
>~
>
ofo
ol
ol
£
0¥
rlo

AN ZRtA AFEE AN 10 ml o BAAAE FREA 2 F

ml & 7}t FlEzeyed AR 05 mle 7Hste] 0.1 N AU ES &R0

a: 01N FAGEF vl & (ml)
f:01N FAHEF] 97}

0009 g g4k 01 N FAFHEF &4 1 ml
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Log CFU/ml

pH

10

0F
Al
4
i
oz

Oh 1.5h 3h 4.5h 6h 7.5h
A|ZH
pH 3}
Oh 1.5h 3h 4.5h 6h 7.5h
Al ZH
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Lactic acid (%)

HEME SH
0.9
0.8 -t
Lt ol
0.5 /?// —
~ ——0% =<K
e ,‘7 = -=-0.1% ;Jx}
0.3 A 1% ZZ}A}
0.2 .’//
0.1 /
0
Oh 1.5h 3h  4.5h 6h 7.5h
AlZk
(19 33) 274 W7k a4y wg
Z7ZtAF %% 3} Probiotic ¥ Lactobacillus brevis KY21 & &3 fA%& A% 2
I e BE A FHRY T A FAEAen, 242 HoF 9 73t
of thet Aol= EASHA] Zdtt 2y pH H HAAMEZANAE 1% 24245 73
AlFAA pH Z3t7F WA yUetgda AGAE GA] 75X A &= o] 4L o=
Uebstth 2742 "7EE A9l g2 7ol Y] Wi 274AF HIbe] & pH 2 A
w7 We Aom AZEE, 7o Aol glern R AFE Yol i wE pH 2
fr714ke]l WistE el E Adow AzZteEn. meba 2747 1% 317 fFAES AT A
e WEAE 75 A Bu AA 7R Blo] e X stH, fAE AxRA, £
A7 A7 fakE ARGl AEgdls 2 9Re WA @t Aow teh
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o2 A4tE Probiotic T
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frodl
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Bl

Nlo

o

i/

~

671 &5 o

FA Tt

R

°

=

j -

_zr‘l
A 2

[e)

=

713k 7HA T
1401

22 5000, Wako Pure Chemical Industries,
R e - B = o 5 e /)

=

[¢)

bt Ase
=

°

U

bl ot

4% DSS(
I DSS A 74,

Efsol A <l

o

T

A
=
(e}
=
Positive control Sulfasalazine

=

AN

=

=

=% 22T
A thZT-2A] Sulfasalazine 50 mg / kg

AR
J HA 1
of Ap&E okl

A

AE0 % 27+

o

XA

:Aﬁ
<

4

71 Balb/c
ANas AAeE 7

Eﬂ )

-

o kb o] why

oF
e
oF
01 % £
SS

4% DSSE A
1% &

859

Ltd, Osaka, Japan)E& ol 4dojA A}

CREE
21910 34147

AY
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DSSE #E8 thFgel 9gEsbe HolAY, BA, el Just gpase) 39
EA o2 WAHATh AL DSSE AU@ § 14° Fol HYHUAT gl s

106.00

104.00

102.00

100.00

98.00

96.00

CHange of body weight(%:)

94.00

92.00

90.00

s
dolg 24

o},

—=1%%

\%ﬁ‘\\/‘// 7\ D

==AcidY

/ =~SulfaS

\/ \/ ~8-DSS

(L9 34) =44 FAF s2dd0 ATHs

2 4% DSS®F A3 17, 4% DSSE AgstiA 74z 2744 Hrte
1E, 50 mg/kg bw & %9 sulfasalazine(SIGMA, USA) = st7 *] &3k

U FAE A AE vl 22 ARkl SA A
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10.00

9.00 -
T s8.00 I
S
e Il
2 <00
S
[ =
5 T
S 6.00
L2
- I I I:
4.00 . | . . .
Cor 01%% 1% Acid¥ SulfaS DSS
0.70
0.60

0.50

|
| T
0.30
0.20
0.10
0.00 . . . .

Con 0.1%7 1%7%+ AcidY SulfaS DSS

Colon weight (g)

(71 35) DSS A7l LH3F A2z 4 2o sl 2 1
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(3£ 9) thgel do] ¥ F7

Group Colon length (cm) Colon weight (mg)
Untreated (7=5) 8.28+0.45 0.42+0.05
01 % = (=) 6.87+0.64 0.37+0.13
1% x= (1=5) 7.718+0.51 0.38+0.10
Acid 8AE (1=5) 6.63+0.36 0.35+0.04
Sulfasalazine (77=5) 8.13+0.90 0.46+0.10
DSS only (17=5) 5.71+0.62 0.35+0.09

DSSoll of& o] fad o] duk
CH(Rumi et al.,, 2004). 6702 1+5(4% DSSTH A& s 173 PBST A 2|3k
d

al
4% DSS¢F @7 Z+7F 01 % =22 1 % 22072 FFeAE 9 AHALAE 5o 1

)
o
oz
=
s
o
()
o
N
N
o
ofl
ol
N
W2
[
rlr
L
o

o3
i
o
Ll
=
El
%
b
o/
u)

o

| 292 B4 1% 244 SAEE DSSE 45¥ g9
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Control 01%ZE 1%xX AcidY SulfaS DSS

(1% 36) DSS WA mdol 7k 2F9 Az,
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=
24 AL 7 FEe) U BT $Re AR 4 2ARAt AFS 10% X
2wd g uAHYL ABLE B5E P Fol  shebaol

al
micron-thick sectionsS H]3}1l hematoxylin®} eosin®zZ JME 3t BE
Bl

2

H7te= 8= AEjo A validated scoring systemS & 713

10mm o7 2] =232 Hrtell AHEHAT. AT crypte] 4] H&E d4 2
2 959 aypt £ FEo] REHAIE AHESt] B7bE QT (Dieleman et al. 1998). U
T AT &Y ARe =A% A4E de S oypt FEe #AE BT
Al #el i FE2 AT crypt lossE BoFaL 4

S HolFEthfig 2.8). 1y 2A4AEH SAEE A

an
o

:
=
()

—+
&
—
<o)
O
x
)
)
»
rulm

o

SAEe] st A5 AE A
wo] Aol A x| %

e gENTIE Ae = 7 U
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4. Mesenteric lymphnode®] AFo]E7}Q1 mRNA &3 v

% RNAE # 9 mesentric lymphnode(MLN)dl A FZ3}9 . 5 RNAT Trizol A eF
(Invitrogen, USA)S AF&3tH i Al xALe] A o] wretx R8st < % RNA
s F=37] 8l M H sy EEEEXES AESIY Y. 1§ Superscript transcriptase
M(Invitrogen, USA)E A}g3te] cDNAE  FAEAGT.(HAAA  9BTAA  30%,
annealing ¥4 60T 4 30%, extension¥A 72CoA 30% * 353])

PCRAE S 3 st uf AFE3F Primer= X 2.3°] Atk RT-PCR A= 2% o7t =
22 A ethidium bromide(EtBr) @4& &l g<lstaitt. =& A3+ GAPDH &

g wE Fo A9

a.:]

% RNAZ #H 9 mesentric lymphnode(MLN)oll A FZ3Ftl. & RNA= Trizol A oF
(Invitrogen, USA)S A}&3aL A FALe] A Ajo] wabr] R 3Ysdct. <= % RNA
s F=37] 8l M H sy EEEEXES AHESIE Y. 1§ Superscript transcriptase
M(Invitrogen, USA)E A}&3te] cDNARE FAsIT.(HAAdTHAH 95TA  30%,
annealing %A 60Tl A 30%, extension®}A 72TCeolA 30% * 353])

PCRAE S 3 st wf AFE3F Primer= X 2.3°] Atk RT-PCR A ELS 2% o7t =
S22 A3} ethidium bromide(EtBr) @4S& s &<Qlstdith. =& Z3= GAPDH 2d

StE Sl A4kl

oft
o
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(3£ 10) A &ofl A-&¥ RT-PCR primer

Gene GenBank . Size
. Primer Sequence (5°-3°)
name  Accession No. (bp)

IL-13 NM_008361.3  Forward CCAGGATGAGGACATGAGCACC 358
Reverse ATCCACACTCTCCAGCTGCAGG

TNF-a NM 013693.2 Forward GACGTGGAACTGGCAGAAGAGG 502
Reverse TGACGGCAGAGAGGAGGTTGAC

CTGAGACAATGAACGCTACACAC
IFN-y NM_008337.2  Forward TGC 433

Reverse AACAGCTGGTGGACCACTCGGAT
GAPDH NM 0020463  Forward ATGACCACAGTCCATGCCATC 271

Reverse CCTGCTTCACCACCTTCTTG

+ D55

Ladder Control 1% 0.1% AY 5SS DSS

TNF- 502bp

IL-13 357bp

IFN- 433bp

GAPDH Pr—— — — e e e ALY

(29 38) FAlsF 7t e A4 AtelE7ESl 2d gl
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A 6 A Encapsulation process o] W& 4G &-8xQF A

A 1 3 Alginate coating &2 Az

A¥E Probiotic 59 <A &+ Alginate?} Calcium ¢ Cross linkage w22 3HS
&5t gel 3t7F ¥ AEE o] &sto] AxsAh olHld A& Axe= FAF Wol
Probiotics ] A& % A A Rs =& T3 2371 A& Holghs 7HA sholl A
As st

A+E Probiotic 5 Lactobacillus brevis KY21 & Atjujets E3dlo] &S

hud

>

e

o
v

Hir

rl

< A E2lske] cell suspension & R SkTE o] cell suspension © Skim milk, glucose,

yeast extract o] JE3 T F=AAZ7| (LA Korea)E o] &3t 247 =24A%
sto] AlRE FH| s T

Sodium alginate = ©°]€3 FAEAFE Lee S5(2004)9 ol wz} AA s
Sodium Alginates (A2033, Sigma, UK) &4 =2 05, 1, 2%E THsIH 3L of7]
o] 55% MRS broth, 5% glycerol, 0.26% (G6279, Sigma, USA), xanthan gum (G1253,
Sigma, USA) , 0.1% Tween 20 (274348, Sigma, Malaysia) & Yo} &£38& NS A %35

)

H Sodium alginate &0 20%2] KY21 cell & o] o & Z+7F F#uv]¥ 05
CaCly (C4091, Sigma, Japan) &< 200 mlel] 1 ml syringeE ©| &3l 3] Hojrug]
o} Fa 15%7t stirring ste] &3} st 448 HES 110mma 9 filter papers
ol gsto] Ay + ¥, 3x THTE 23] AHst 55 s45S

A

Calcium Alginate Z® 2] A2 & T3 o] 67HA =2 A| 23

Al &7 Alginate &%= CaCl, &%
1 05 M CaCly
2 1% Alginate 1.0 M CaClz
3 2.0 M CaCly
4 0.5 M CaCly
5 2% Alginate 1.0 M CaClz
6 2.0 M CaCly




A 2 3 Hybridization & ©]&3F A &533 e A%

FY A (Eudragit L-100 (Rohm Pharma, Germany), S-100(Rohm Pharma,
Germany), Sureteric (Coloncon, UK) % f4bt& AF&3ke] Hybridization system
(NHS-0, Nara Machinery, Japan)< ©]-&3sto] 4381, 2)& 331

A3 WY = premix ¥ B A Ae} 95522 Hybridization system uloll Al ¢F
Sl 3 mHl ofs 2AE VIAA, AH7IA Fel ofste] EHekst HATL
Hybridization system®] A& Z7d W& y&Eg3= 4537 3 kgf/ero Z:Zjoﬂ/ﬂ 3]
A Z2¥e £%E& 5000 rpm, 10,000 rpm, 15,000 rpm .2 WA A 2z} 323F A7 &
Zepaith w3k AwAlet vEEEe e Aol wE IH ZIHE FASH] 96k

}

gt Avje e Rl FEgE & o1 9fel #Es
NaE 7FEA "oyt FHjE FE S SEM ion  sputter coaterZ

° Aedeel s 6023 AZEART #Ee] FEH= 15kVe
accelerating voltageoll /] #&3std o, g x4 s E#H3sto el &, 79 A
23k A8 W 52 Z¥T2E #EE7] 8= Khalil(1999)¢] W& o] &3te] A
2E A} F SEME o] &3t

ﬂl
i
ofo
ol
o
)

gold-palladium o2 Z
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Sureteric

Eudragit S-1002.2 3® 3

Eudragit L-1002. %2

KX
=

(29 38) Hybridization system

F AL AL W] 7 (S-2380N,

TxE

Farel

2  encapsulation A7
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Hitachi, Japan)

]

ol 7M7he FE= WstEglon o

2]
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Alginate 0.5% Alginate 1% Alginate 2%

(13 39) Alginate 5% wW& Probiotics-loaded aignate beads®] & Ej

Alginate % CaClLZ o] &3t FAh7S 7143t A7l alginate beadsE A w7
(MW-200B1, A A3, sh=r)3} FAFA =& v 4 (S-2380N, Hitachi, Japan)= ©]-83le] 3
ek APE YEr AT @ dAvE S ol &ste] wEe A alginate ¥E7F ST E
beads®] zirgto] Wolxlom FHaol R
+ alginate?] ¥ FEZ

alginate®] Fx=7F oA W A o] HusiA L P&t RdE Ao ke JHE
UeR A th FAAAE R A & o] &3to]
Eh A ko, CaCl; 25 geatdls Aol & 2polfle] AR &gt v

=
alginate beads& ©]-&3% fFAibite] A A A3 =& &5 &% v
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3. Az AEo AIYTA =HA

[e]
AFA] A& o

g AE2 Kobayashi & (1974)9] WS wWdste AASAT. Alxzd A
Freeze dry S4HtFE5 A52 o] &3t MRS A wix|o] pHE 252 ZA3}
Pepsine(1000unit/ml) < 3 7}ste] AT H vix|E AxtArt. A& H v =]

9 Freeze dry #52 01 g 94 HE3

Y
@ M k%

20,3 6 Az A2 AHETE
o A 2R S PBS A Aoz 545e] MRS agar o] =25dom, 37 CollA 48
¥ ERYE AN #EE deIT @91 log CFU /g 2% S5t
o WG AEE AFA B oxgall o] 03% FHE MRS
broth o A&g HEF F Ut F7hiwa 5o
;

Ay
o
ol
L

& e sduk WO R 0, 12, 24 A7F HA o=
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Acid tolerance

8
&
2
=) m0h
LL
o 4
=) m:h
5
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