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Zaitol o8 @5 AARY UEL D ool VA AR %] HeHoE
QFE @e v 449,

AFVEAEAN R 77 o §3te] TE2 e o] YS BAOR § ZRujole
g2 248 ATetel AbEstE Zzulelogs AEL Austad 3

moulol ol ae] B4 % geras) Wel A%l md ATt AEHT AL, S8, W
of Aol WA v AZo] ud Ay A A, AEe] dF AEEY Fow
HAAAL AolEslele] Aol o HHAOR FF& FE . Zzupo] €2
Welzd 4o 9Re AT AARE 1) Zauologse £5, 2) AAAA6 A}
g8 madolode] g3 e w3 3) wol FNAF Tr AW), 4 ATHE
FUCREAFANA WeiRgol A Uehd)E Leld e (Herich and Levkut,

= I= S 2~ o b= Z 1A &l o =N I
Srt dSelet @ 4 glov, WR(Helcl vold s, FaE, HAEA 52 &
= & 33 = = = o] 3 =
&), THFZIAA 2 AR), A AA(pel el 20k 7| AS SO WAAE A, (S
B O o Z FZ 15 = O I iz - =
B Fa=4 teh), HEa5, 54 5 FalEd AA), AHEageE =2 WE:)e
= 2 (e} 3 5. o o = =] =
2 Us F U5 gE2e #dEs 248 FUAg 2y g8, Qo] Ay o] ALE
o] o
Ha AF.
(©) o S 2= o] = = = = & ol
Ao fEA Fgor AqFdd £ e VlsAHeRs, T Ve A, Fad
= B B 5. = = = o
Tus F&T, e} a9 WY 24T T AUS
hy 2 [e} - = = =
rEvlolegae AHY YREE F 14710 Ry glow, o F YyEx H
[e) A [e] = == = o =
AdElol ¥ #AHAE PIREE  FAERavtEFEEM2016-16%),  FAbdd e
= =1 = o
CA k58 (A12011-228) 9] 27 0] Baux 1 9l
In—vitro test In—vivo test
Target cell (in-vitro) Preparation Toxicity model (in-vivo) Preparation
Hepatocyte (Human) dead/live cell Alcohol live cell
Culture supernatant Galactosamine, Symbiotics
ICR mice/SD rat
Test sample Test sample
Cell culture supernatant, Plasma, Liver
protein, mitochondrial
supernatant, RMNA
x| e * ORO (Oil-red O) staining
Y e = ALT (Aminctransferase) = v AEEEs3
Q‘—A x| = = AST (Aspartate aminotransferase)
SHE=E LDH (Lactate dehydrogenase) = GPs (Glutathione peroxidase)
Pl ot = CAT (Catalase)
e ety = GSH (Glutathione, oxidized from GSSG) | = S0D (Superoxide dismutase)
o 7| = TBARS (Thiobarbituric acid reactive substances) = TBARS (Thiobarbituric acid reactive substances)
X|Epsar : TO(IEI_(;{I';dtaé}glycemlj & TC (Total cholestercl) - ALP (Allcaline phosphatase)
= OCT (Ornithine carbamyl transferase)
| 2Esl = AMPK (AMP-activated protein kinase) == = r-GTP (r-glutamyltranspeptidase)
=-1i = PPAR-a (Peroxisome proliferator activated receptors) SAroig| = CYP2EL (Cytochrome P450 2E1)
s = CYP450 (PROD)
T e = FAS (Fatty acid synthase) =  CYP450 (MROD) Methoxyresorufin
=2 | = SREBP-1c (Sterol regulatory element binding protein) = CYP450 (BROD) Benzyloxyresorufin

Y 1. % 7% A 84 HES AT 438 2HE(FFTAEFATY, 2018).
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A8z A 1x10"° CFU/

A8 24 1x10"° CFU/
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pud
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(o)
%

L. gasseri BNR17=Z4] 1x10'° CFU/
A

mg/ % (DA &) vl b A =2 A 1x10"

cells)
HY7601+KY1032=Z A 1x10"

Lactobacillus sp. 3%
CFU/¥

L. rhamnosus IDCC
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=24 10 CFU/¥)

AFLEEA 97 mg/d

(e}

3

=

224 2x10° CFU/
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Lactobacillus sp. B3 %
L. plantarum HY7714
L. plantarum HY'7714

L. rhamnosus IDCC
HY7601+KY1032

L. gasseri BNR17

Zrfo] 2 ¥~ ATP

YA

L. helveticus
L. sakei Probio6tb

Q)
=

B 2A 1x10°~3x10" CFU/

J

8

(L. plantarum CJLP133)=A] 1x10%

~1x10" CFU/Y
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(1) =h-9 ANZIAS

o Al ksl Wisle] uwek AN KAH, @AFH 2EGAE AAdr] 9
OE2.oreeo] gol g Bale] Zulsla 9o o9t tlEel Aol ud Ao
Sl et 253 Jr3E T Teol Ae AA7ITAF NGl FUskaL A+

o AFAPAAE Aol dig Aol FuEHol ey P, ATdE HF Fo=
AFAME F5A I AW fEA0 e ARE EFE, 9% F4vt =9 A8 5o
1EE g2y Fxst AEAY A=y~ Y g 3 A s
St AL W59, 2014, 12.).

o A ARTIEAFE A AtREe FEE Sbsta glow, ols § Zuuto] 0. E X~}
= 2ubo] 829 A R EF Frbka g AR,

300,000.0
Others
250,000.0
Vitamins
200,000.0
Prebiotics & Probiotics
150,000.0
Minerals
100,000.0
50,0000 Fatty Acids
Dietary Fibers
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 Cartenoids
¥ Agia Pacific B North America
#Europe Certral & South America 100 200 300 400 500 600 700 800 Q0.0
s Middle East & Africa RRCUI

a9 2. AA AR TAE AF
(2014@ ~2022d, USD million)
(£3*], Market Research Report, 2016. 11.)

(2) AAXNZS B4

I 3. AlA ARV SAE AEFEE AR
(20143 ~2022d, USD million)
(3], Market Research Report, 2016. 11.)



4oz Agol

WW
N
No

—_—

0

N
pat
{|
mi
o]

2 n}o]

2793 Aslze) we 2197

A

(=l-2] A1

&4

A

s

17~23 CAGR 9% ©|%

Alel7] il A Aol ALt

B
¥

-

(3) 347

Moz A3

715

TP EE,

ki3

&)

E

ol

-

Zufolo g ga ]

1o 21AF) sl 9] =

d

(

(4) A4 A

JJo

—_—
1o

il

-
™

)

Ao

o] &(EYW S A10-2013-01640543.)°]

2}

Nfo

o

el
allal

ol

=
!

=K

Sl
Sl-endotoxin A5, AT #Ha, oAUA S7F 2397}

1o 2=

<

A110-2016-0084589

Nlo

2]

<

)

o

R

bol Saso]

A 3]

Z o
= 1

)443}

syt A9

7

JJo

TEHIE

(

=]
=i

17F 20183 2¥e] R

= =
=S

-
R

5

=
=

ol

WHow A9

).

<

A]10-1831109

2 A Yo}l ZH R oV Garcinia cambogia) F=

ol



o

LOL

LOL
~

¥ 2. UE2x-gtEdold Bd 58 22(20199 64 71F)

= - il B =~
%0 | o T 6N Mo
;O._ ;i
™| 38
—
Wl @
so | X
|
® S
| "
_E ;O.ﬁ ;O* LO*
Wl 22 % |8
o0 (@] LO (e)
| 0 S ~ —
g © o0 0
o — (@) (@)
il I L A
Ny o~ ap) © L0
— — — —
—_— o =) =) =)
G A G
il o o o o
— — — —
53 53 53 53
X0 o M
il oF o
R P
ol il )
‘% ) ° ) il
N ﬁo o} ES ﬂl
HO o |5 ° L %M
® | B N
Eﬁ ﬁo w E.E =
I~ o | =
il
N M W o HM
X0 S N
I e -
of ) a0
<] alo L] ol K]
W [RR R oM wr To| ur
T Mrm § N B

(b) 2F3 %

o

&
N

oF
!

ol

23!
)

22!

4 9

1

el

A 3d AT

]|
o

7
N

5
)
N

3o ASE 2

ks

A A

A

g8 #83% 7e4

Zlo]l o
PR Ve A8 AR Al

hYA

2. g7

Hr

Gl

A



o ZRHO|QHAE BB IS MBS HL | o C|SA - AE|00|LS EFISZ B Z2bjo|
o E7|H OIS 0|23 BRHIEE KAl 2EA ATz
o TESMERL 1) Zeujo|om EA(z sals,

o TESSEy
T — ST LI SS ESORIM HES) )
o 259 EORTRISE M ES) =

- - N _J

@
HE% 7= &8 2 ARE

- ZzrpoloEs hale] AW % /54 Bt

O

v S R RS

c OEsdEdd V5 BF GALE 08T 1 U AME, FAsE, % B
5 %
. Fo ATUE

(1) Zzvloled 54 B}

o o Wik 2 A3 W, cibaria D30¥ L. brewis KU15313S o] &3 At

[¢)
lactobacilli MRS ¥ A (BD company, USA), 37Co| wjste] Ao AFE3IA L.
TFE 20% glycerole] A7FE A2 -75Co ®HAsta gom 23 A wjk
Ao AS-3FH =

=

il

o UAHd 2 YEHFA dibd e AT APpH 25 1% pepsin)s A xste] 2A1F <
W GAIZL & dFE SRIEY S 9SS A3E59(0.3% oxgal)s Axs+HA
24AI1ZF Fot mjgA ]l T S FelE S

A4, WA AL FFe AEFE

Zy W x]el  10% heat inactivated FBS,

pemcﬂhn/ streptomycing #7}ste], 5% CO, incubator, 37Cel wj9%¥3le] monolayer”}t



£ 3 2 A As"E TEAEF

Cell line Origin Medium
HT-29 Colon RPMI
HepG2 Liver MEM
Raw 264.7 Macrophage DMEM

o & FAw ZAED HT-29 AEFE ol g3te] AASE AEF. Cell lined 24-well
tissue plateel 10° cells/mL A= A HE38te] monolayer’t @49 wj7hx] uj %3t
T #F7F F 10° CFU/mL A% A&y PBSZ washing 390, ©]S RPMI Hj Ao
dErete] HT-29 Ao wt5s HJEser, Ass A& Axss 37C, 5%
CO; incubator Z=Z1elA] 2417 &<k wiFatsle. wWiYF ¥, PBS®E 43] washing 3}
Fay ZEule]eE s #FE 1 mLe 01% ice-cold Triton X-100¢ 3]<=38}]

et BUeR s d ART S ok 42 o g3t AU

cell number after 2 h
Adherence (%) = {1 - ( )} x 100
cell number in inoculum

(2) 2+ 71 A 7154 Bt

e HepG2 A¥°] Aa Al AlEwg: HepG2 AEE 10% fetal bovine serum, 100
rg/mL penicillin % 100 pg/mL sterptomycing ¥3tst= MEM HiA| S o] 8319
v k71 (37°C, 5% CO2)ell A 100 mm culture disholl 90% A% confluence = ulij7}%|

) ¥t 2.

x FEEA AHE: HepG2 AEES 24-well plateo] 3x10° cells/well2 33 T 24X 7+
et s v ¥ FaEE S Ay ¢ ¢ 24 A 9 9 gsd =,
e 7t A 9 Al 7+ B3 7] Fetal bovine serum(10%)¥ penicillin G(100 unit/mL),

streptomycin(100 ug/mL)S 3E3$FsF= Modified Eagle’s Medium(MEM) 8] %] 2 HepG2
MEE  37°C, 5% CO, atmosphere®] Z7o4 100 mm culture dishel

confluence(70-80%) A E= S A Z L.

e A 3t 5A(ethanol) %+ 6 well platel 78x1002] M¥E S = FEF3haL, 244 7F
ket 2. vl 3 FBS7F F#H7F © MEM ®Wl A& vlH 4x]7F %<¢F vjkstsl e
e ol THEZ AHYste] 1A T ethanol(100 mM)E A Eo] A g]dte] 1247+



(3)

(4)

Lt et A =
Post mitochondrial supernatant®] AZE 93] 6 well plate®] ] A5 dS
A AsEAL, 66 mM Tris-HCl buffer(pH 7.4) 3 mLE 7}sto] AXE dEgAS AL
15 7+ FAIAZ ) AAEE(12500xg, 15 min)dte]  post mitochondrial

supernatantE A%<
34ks g7t

Glutathione =74 %: Total glutathione®] =72 post mitochondrial supernatantel] 0.3
mM NADPH 700 uL$t 6 mM DTNB 100 uL= 7}& % ¢F 5% 71 30C water
batholl ® %3} 2. 50 units GSH reductase/mL &9 10 uL& #H7}sk & oF 38 A%
Aeo] MAE T 412 nmol A FHE SIS =489S

F}4F3FA] A (malondialdehyde) 274 %: Cell homogenate 500 pLol 20 mol/L. FeSO,2} 2
mmol/Le] cysteines 2o 37TCelA 30% %t incubationdt §, 3,200xgol 4] 154 ZF
dAEgste] deds FIFsds. AeHT 06% thiobarbituric acidg 1112
E33ske] 100CA A 153 3F incubation ¢ ¥ 532 nmolA FF=E SAHIIIS.

In vitro Ao A 9= 2% A=

SNP assay: Sodium nitroprusside(SNP)E ©]&3% NO scavenging activity =7
/\1540]]/\1 3l g AS §J—O] O]'/J\l:r 495 UL'J 5 mM SNP% Oﬂfﬂ To] FE g%L_]
5 uLes & A& o, A2olA 243 307 st vREAIF S SNPoﬂ oz AygH
NO°l tjgt #52] &3+ Griess reagent(1% sulfanilamide in 5% phosphoric acid,
0.1% N-(1-naphthyl) ethylenediamine dihydrochloride in water)®} WHSA]#A 540
nmel A FEFEE FAS] vlustdon, A= % inhibitiono®  FAFSHA
E718F A+

RT-PCR(reverse transcription-polymerase chain reaction) assayS 3% gel
electrophoresis®} real-time gPCR: RAW 264.7 Al3XF9] monolayer’} 4" %,
LPS(lipopolysaccharide) & A 2], FHT o= L}% Agsta, g FEo U
A7 . HELS i AR Fe AEXFE e AEF+= 23] washingS
77 % RNA isolation kitZ A}-&3to] "ff‘)l“?& RNAE Ao Age A&+
RT-PCR A& o]&3to] cDNAR H&A# PCRE AAE9S. iNOS, COX-2,
IL-1B, IL-6, IL-10 5 ¢] Z&olH & o]gato] Alo]E7Ile] Td o %5 2l s

Real-time gPCR assayolA]%= RT-PCR¥ #o] A4 ¢cDNAE +3 7}¥o® SYBR
Green master mix (2x), 400 uM primer, RNase free water®} &g3sle] & K3 20
uL=Z 3Fa 95°C 2+, 40 cycles 95°C 30%, 60°C 30% A&t & wpxlur A% 60°C
20 Z7HSZ real-time gqPCRS Z133}%<. Housekeeping genel Z [-actins

tlo



{3t o]E FFOo R Flo] delta delta Cq (AACq) EXHS =& =
St o3 AHS AAE I, gPCR reaction® melting curve®
X g AZstdon JuH 4% A%z el

ot
ro

o|N

E 4. 943529 Zoln Ad

&

ol

2

Gene Description Primer sequence

Inducible nitic ~ Sense: 5-CCCTTCCGAAGTTTCTGGCAGCAGC-3'

INOS

oxide synthase  Antisense: 5-GGCTGTCAGAGCCTCGTGGCTTTGG-3’

Sense: 5~-CACTACATCCTGACCCACTT-3

COX-2 Cyclooxygenase-2
Antisense: 5-ATGCTCCTGCTTGAGTATGT-3

Sense: 5-CAGGATGAGGACATGAGCACC-3

IL-183 Interleukine—-13
Antisense: 5~-CTCTGCAGACTCAAACTCCAC-3

Sense: 5-AGTTGCCTTCTTGGGACTGA-3’

IL-6 Interleukine—6
Antisense: 5-TTCTGCAAGTGCATCATCGT-3

Sense: 5-TAAGGCTGGCCACACTTGAG-3

IL-10 Interleukine-10
Antisense: 5 -AGTTTTCAGGGATGAAGCGG-3

Sense: 5-GTGGGCCGCCCTAGGCACCAG-3

B-Actin Reference gene
Antisense: 5-GGAGGAAGAGGATGCGGCAGT-3
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¥ 6. W. cibaria D30 9 W24 2 YEFA

Cell no. (Log CFU/mL)

Treatment L. rhamnosus W. cibaria
GG D30
Initial cell no. 8.34£0.017 &8.30+0.01
Tolerance to )
o 0.3% (w/v) Pepsin, pH 2.5 after 2 h 8.29+0.03" 7.35+0.02
artificial
gastric acid Survival rate (%) 99.40 88.55
and bile
it 0.3% (w/v) Oxgall after 24 h 8.35£0.04% &8.28+0.03
salts
Survival rate (%) 100.12 99.76

All values are expressed as mean=S.D. from triplicate of independent experiments. Different
superscript letters in the same column indicate statistical differences in acid-and bile

salt-tolerance compared to initial cell number (p<0.05).
(h) €¢=Z& WA H7}

e MRS HA|wjA|o] HF= HES 37ColA 1817+ A3} F
alcohol) S #H7}alaL(5, 10, 20%) 37°CoNA 2417k, AX7F vl Skste] =7

o] o
=

e W. cibaria D30 7#F¢ 7% <32 (ethyl alcohol) &% 5, 10, 20%0°] sl vl 24
v 3 217} 99.76+0.67, 95.14+1.09, 79.96£1.21%°] AEES HJ oW v 4A17F F9
= 96.8511.06, 84.90+0.39, 74.79£0.59% ¢ AEEFS H A .

o &F2(ethyl alcohol) SHaFyl wj A Zre] FTAIGLe] 90% o9 AEES HQ L
rhamnosus GG @8] W, cibaria D30 759 &5 2o th3t WAL vz kst A

o= UeEAINE 70% o] AEES T A oA Z=utoleE FAHS FE9

e Aoleh AR,



¥ 7. Ethyl alcoholdl W& W. cibaria D30 #F9 WA

Viable cells (Log CFU/mL)/
Incubation time

Strains ) Alcohol concentration (%)
5 10 20
0 9.41+0.03" 9.32+0.05" 9.45+0.06°
L. rhamnosus GG 2 9.41+0.01° 9.30+0.03" 8.56+0.01°
4 9.32+0.04° 9.08+0.10° 8.39+0.02°
0 8.90+0.03? 8.97+0.06¢ 8.95+0.05°
W. cibaria D30 2 8.88+0.06° 8.53+0.10° 6.89+0.10P
4 8.62+0.09" 7.61+0.047 6.44+0.05°

All values are expressed as mean=S.D. from triplicate of independent experiments. Different
superscript letters in the same column indicate statistical differences in survived viable cells

of each strains compared to initial cell number during incubation (p<0.05).

() & F3F5 B}t

¢« A% A5 AF FEORA MY S Yo APREL B Yon, Bk
W AN QA fAF BAE AAAA BT QA fo B T3 e o
SPALMT20)E 83 F +35¢ 24392

e R Adwde oes 29 24 well plated] A EHT-20)E 1x10°
KeN

cells/well2 Zo} =

5 37T, 5% CO0l A 24X 7F v A Z 5. 712l MRS brothell

HAEAZ FHE A E271(14260xg, 10&)E ol&ste] dAE 353 F FAAA7}

A7 e A o2 RPMI MiAE Yo 48+, vg WAzl hiad
HIAIA 37T, 5% CO0lA 2417 wiFdt &, wiF Fsods AAS

[e]
3 washing & 1% Triton X-100 &S 10% 3F

=) B X -2 = = 5 B x o= H 3 o~ =
A.dste] B g4 E S4S ¢ B A dge) B JdS5E
[e] = =] [e]
< SA4sA 5.
H z}->+- 0 = =] - [e) o ]
o & FATE A4 A2 g T

V
Cell adhesion (%) = V—l X 100
0

Vo, initial viable bacterial count tested.

V1, viable bacterial count obtained from the HT-29 cells after 2 h.

FA 3 (HT-29) el



* L. rhamnosus GG 735+ & F25
HZE38t9dS ), 758 Log CFU/mL2| it
e W. cibaria D30 4%+ & F=
2 HEe9S W 765 Log CFU/mLe] #57

. =z}

olr
m U
oX,
o
w
~
(@)
w
[+
S
o]
N
X

]_
¢ 72 A B W cibaria D30 #F7F BAA R FoH AIE B

¥ 8. W. cibaria D30 ¥ 59 & #&%F H7}

Cell no. (Log CFU/mL)

Treatment
L. rhamnosus GG W. cibarra D30
Initial cell no. 8.26+0.03 8.09+0.09
Adhesion to )
Adhesion cell no. after 2 h 7.58+0.08 7.65£0.06
HT-29 cell
Adhesion rate (%) 17.83+5.757 37.63+4.96"

All values are expressed as meanzS.D. from triplicate of independent experiments. Different
superscript letters in the same row indicate statistical differences in adhesion ability between L.
rhamnosus GG and W. cibaria D30 against human intestinal epithelial cell line, HT-29 (p<0.05).

i 37C W7ol A 16A17F v el om A4l
o] i A5 Ae AAR F HAE FHIF F 10° CFU/mMLE 3435k
API zym kitell 2} SAZ ¥ Zym A, Zym
B NS AU R Hojmd F 108 F 9k S| A2 WElE T8 A5
e API zym kite] 272 wWaE F3to] AlgddA falgh
B= selstdS. W, cibaria D30 wFE 2
—glucuronidaseE A4FslA] ¢+ A& gl A=
% 3t B-glucosidase®] &Aool & Zo® FRlHon {& =49
S AT F S ASE AlRH,

&9 B-glucuronidase A4
1+

2 fel EaE dExl B

- H
4

HHU ofo
2 l:oit

o E



¥ 9. W. cibaria D30 9 &4 A5 H7}

Enzyme activity"

Enzymes
L. rhamnosus GG W. cibaria D30

Control - -
Alkaline phosphate + +
Esterase + +
Esterase lipase + +
Lipase + -
Leucine arylamidase + +
Valine arylamidase + +
Cystine arylamidase + +
Trypsin - _
a-Chymotrypsin - -
Acid phosphatase + +
Naphthol-AS-BI-phosphohydrolase + +
a-Galactosidase + -
B-Galactosidase + +
B-Glucuronidase - -
a-Glucosidase + -
B-Glucosidase + +
N-Acetyl-B-glucosaminidase - -
a-Mannosidase - -
a-Fucosidase + +

U+ positive; -, negative.

(vh) $84 B

e Sheep bloodE 5% 7}3 Columbia agar iAol W. cibaria D30 5 A =d3}
o] 3&‘04%'«%; gt Y Z2Y F90l clear zoneo A oI F-o FEol
A a- , B-838, 2 y-8d=2 A9 5.

e Hemolsin®] Ao 2o&] BE &8 ANS Lo blood agar AolA FH3lo] AA
¥ Vibro parahaemolyticus®t @€l W. cibaria D30 79 A%, yd o2 2ZH 94

A AL BorNH AHT TGS,

=



(A)

(B)

19 4. Sheep blood agarE ©]| &3+ W. cibaria D30 o 9]
hemolysin &4 37}
(A) V. parahaemolyticus, (B) W. cibaria D30.

(ob) FAA AJAH 54 F7t

FAA AgdS A FARY Hdolgts SHAAA AV AL & e FEo2 o
w3 Q%A ddEE dAgow —‘?—Z}L‘ Ao A A FEAFo 535 AA 7
w2 w1 459 3 paper discE o] &3 A AIAAHS AU

g HEAZ FAE AR 7](14,260xg, 158)S o] &3dlo] FAZ 353 F 10°
CFU/mL& 3Ag 5 nAujAo =25 d3s. fld vel ¥ paper discE
£ %S F C(Clinical and Laboratory Standards Institute(CLSI) 7|0l A}&-% &= 38
3 Al (ampicillin, gentamicin, kanamycin, streptomycin, tetracycline, ciprofloxacin,
chloramphenicol, doxycycline)Z ©]-&3}o] 50 L& HEAIZl & 37Tl A 244 7F i
% %ol inhibition zone®] Z 7] uwie} A AP HAEE A3t SAHIH .

FAA ARE AEE ddse s e 2e



Table 2A. (Continued)

Zone Diameter
Interpretive Criteria MIC Interpretive Criteria
TestReport Antimicrobial Disk nearest whole mm
Group Agent Content 5 = [] HE 5 1 H R Comments
PENICILLINS F E
A Ampicllin 10 ug =17 & 1416 @ =13 =B = L] T =al 3] Resulis of ampicllin testing can be
H H H H used to predict results for amooein,
H H & H See comment (2}
] Piperacilin 100 ug 221§ 1620 § =07 18+ deq + s
[s] Wecdinam 0 wg =16 @ - @ =11 ZB = il - 232 15} For testing and reporiing of E colf
H H : : urinary tract isolates only.
[ BLACTAN/EL ACTAMASE INFIBITOR COMBINATIONS
B Amaxicillin-claviianic acid 20710 g 218§ 1417 § =13 =34 7 18 1 23216
B Ampicillin-sulbactam 1010 pg 215 ;1214 [ =1 S84 ¢ 1GE ;23218
B Piperacilin-tazobactam #0010 pg =21 3 1820 : A1 .' =184 ¢ 329484 ¢ 21284
| B | Teacdin-cavwlanate TS0 g 220 ; 15-18 <162 © 320-547 : =167
[ CEPHEMS [PARENTERAL) (including cephalosparins I, I, 1L, and V- Haasereﬁrh Ghsszvll-

161 WARNING: For Saimonadis spo. and Shigeda spp.. Srst- and second-generation cephalosporing and cephamyeins may appear active in Vi, but are not effectve cinically
-and should not ke reporied as susceptile.

(T} Following evaluation of PK-PD properties, imited cinical data, and MIC disiributions, revised interpretive criteria for cephalosponns {oefazoin, cefolaxime, ceftazidime,
mmm}mmmfﬂmmmmmmm&mmd are listed in this table. Cefaroin interretive oriteria were revised again 11
.hnezﬂma'ida_'eidedhehv_[?e&pme_and : renteral | wene howewer, no change in irtepretve oriteria was required for the dosapes indicated

‘cephalosponins, i
laboratories that have not i the current interpr mimMthMammTﬂeﬂwTﬂf

fhat interpretive criteria for drugs with Bmited ili ies (eq m cefonicid, cefamandale, and cefo luated, if
mdmmmediﬁe&tmfarEmi m«msﬂ: EﬂmﬁmmmmT&hM&mﬁTﬂeﬂ HM:EHESELM
the results for jole, and bbe reponted as resistant.

{BQMMNMMMWMWWﬁMWEaMﬂmdME
lactamase Therefors, snhieslﬂaanﬁhnxaﬂﬁmmmmﬂmhmwmmmdﬂwTatmdmpe&sdﬂsmavbe

waranted.
A Cefapoin 0 pg =23 & 202 @ stiB 52 i 4 : 28 (81 Interpretive criteria are based on a
H H H : dosage regimen of 2 g every 3
H H H : See comment [T}
u Cephaotin 30 g 216§ 15-17 & =14 H- B 23 {10) Cephaiothn interpretive: critena can be
5 ¥ ' 5 used onfy fo predict resuits to the oml

agents cafadmad, oefpodaxime,
cephalexin, and loracarbef, Older data that
sUggest that oephalothin results  could
predict  suscepibility to  some  ofher
caphalosporins may stll be comect, it
these are no recent data to confimn tis.

I 5. FW wAE 3 FAA AIFA 7]=(CLSI, 2014).

e (CLSI antibiotic breakpoint®] 7-§-, Weissella spp. ©| ™3t 7]s0o] o}=& AHHEA &
o} FQ FAakito] £3}= Lactobacillus sp. 715l =3 #7355

o A e W. cibaria D30 ¥+ 54732 L. rhamnosus GG Bl 528 4
Ao, AAdHE FH3e Ag5o] a8 A2 PSS HA. ol Weissella spp.7t
71E] & A Eed vlE FAAA AEAdo]l vawd ke AT Halek A5k

(Abriouel et al., Front. Microbiol., 6: 1197, 2015).

leS

) T4 &4 7t

o F7F Ao FAsle] WA colonizations YA & 7TAES AW F A5
otz FWolA Zgulo]eE vt ZhH ol & xHow delA F(FAO/WHO

2002).
* MRS brothell A
Gl 3 uLE "ojx=d
A 16A17F o] AF w3t

R84

& FATS 12417 o)
T 37CoNA 2472t vl st
SOl SEA ] HAATS 0.75% soft agarf‘e— F50o] Hj YAl A
FAJY MRS agar plateo] H

zone®] FA7)ol| uwhe} gt &4



¥ 10. Deferred antagonism methodE ©]| &3 W. cibaria D30 #+F 9]

A A &4 H7)

Pathogenic strains

Antimicrobial activity (mm)*

L. rhamnosus GG

W. cibaria D30

Micrococcus flavus KCCM 10240 38.0+0.52" 34.5+0.82°
Staphylococcus aureus KCCM 32395 24.5+1.25% 24.5+10.8°
Staphylococcus aureus 1573 22.5+2.45% 23.5+2.45%
Listeria monocytogenes ATCC 15313 24.0£0.45% 25.0+0.94°
Bacillus cereus KCCM 29544 12.0+£0.85" 11.5+0.94%
Streptococcus mutans KCTC 5124 17.5+0.25" 185+1.25"
E'scherichia coli ATCC 25922 21.0+0.84* 22.5+0.94
FEscherichia coli 20.0+1.05° 20.5+0.84°
Salmonella Typhimurium 19.0+0.55% 21.5+0.45°
Salmonella Enteritidis ATCC 13076 21.0+£0.85 23.0£0.54°
Campylobacter jejuni 21.5+0.94% 22.0+0.84%
Campylobacter coli 18.0£0.85% 21.0+0.94°
Vibrio parahaemolyticus KCCM 11965 19.0+0.45% 18.5+0.95°

WA A

AAntimicrobial activity was determined by measuring the diameter of clear zone.

All values are presented as meanzS.D. from triplicate of independent experiments. Different
letters represent statistical significance in comparison of antimicrobial activity between L.
rhamnosus GG and W. cibaria D30.

o W. cibaria D30 9 F2 HIAA Ao WS A &AL deferred antagonism

methodS o] 83}o] &olstgl L.

2

* B. cereus®l| Wit A5 AA 42 o2 HAAY M sl vl Fdidoez ok A
S Fgolstg o B cereusE A dtae=
HAA Alrtel sk W A5 oA &4

Kol

stol WlZeAL folHoE



(zH) A7F SRAAEH F VLA AEHA TF SH/AH B

o W3 FFE AR E FAAM TAE 355, PBSE Al A AlH & F PBSH
AdAEgste] 600 nmolAe] FFEE 0300012 ZAH3AS. 37C°ﬂ}‘i AR ZE, 244 ZF
HiFstel  Zhzh FRAEE SAstL vUse AS ol&std ArE $3A4
(auto-aggregation)< 3 7}3} 3 &

Auto-aggregation (%) = (1 - Ay/Ap) x 100

A, the absorbance at initial time.

A, the absorbance at a specific incubation time.

e ¥& SHA(coaggregation)> FHFE=E Z+zte] A WA AT W, cibaria D30
T dAgANS FHF TS & 37Tl A vjgetd s, 4A13E 24X & SHEE S
Aolal 5o A4S o8l ¥ SHAS HUEA S

Co-aggregation (%) = [1 - A/{(Ay + A3)/2}] >< 100

Al, the absorbance of mixed strains (pathogens + LAB).
A2, the absorbance of pathogens.
A3, the absorbance of LAB.

o W cibaria D30 #F0 A7k $RA 2 Fa d94 Aol dF TE UL 34
sl &
e W. cibaria D3

e
=
a tha v %“éé Belon ‘!T*/] <l }Ol—‘i oA ok

S
FﬂA
12
_>|i
N
)
oo
N,
o,
12
—{o
o~
>
a
jus)
==
o2

o 24AIZF Ml o= = =
dow #H Rz A JJr et A7 SR G E wFo W cibaria D30 w5

= AUl A colonizations &3 S Ho= & FaS & Ao=R Agd,
o W. cibaria D30 w52 F2 & #HAA Aol U3 Fs A As, L
monocytogenes ATCC 15313 w5 WelX = L. rhamnosus GG} ¥ nldle] thi

O i [e} [e] [e]
S I SHAS HYS

» S aureus KCCM 32395, S. Enteritidis ATCC 13076, E. coli ATCC 259220l t &l A]



e,
FE-2NAMoF uFol W cibaria D30 o+
g3 o

9 Aoleh AR

L. rhamnosus GG} W] nl3te] w
Aol AS oA A3 =
2 HAdd ATse & 374 U colonizationg A 3l &

rlo >T>
ol
N
i
i
»
o
fru
Hir
rlo
oft
offt
olo
o,
oX,
tlo

(o
o

Eﬂ fr & rir
N
ko

¥ 11. W. cibaria D30 €59 A7t 334

Auto-aggregation (%)

Strains

A q Aoy n
L. rhamnosus GG 24.84+2.21° 59.55+1.13%
W. cibaria D30 22.95+1.54% 66.25+1.10°

All values are expressed as meanzS.D. from triplicate of independent experiments. Different
superscript letters in the same column indicate statistical differences in comparing

auto—aggregation ability between L. rhamnosus GG and W. cibaria D30 (p<0.05).

¥ 12. F8 & HAA Aldol 3 W. cibaria D30 #59 3% $3IA

Co—aggregation ability (%)

) . Incubation
Pathogenic strains )
time (h) 7. rhamnosus GG W. cibaria D30
4 22.23+1.36% 23.10+1.15%
S. aureus KCCM 32395
24 58.34+1.36% 58.58+1.61*
4 27.95+2 44" 18.81+1.49%
L. monocytogenes ATCC 15313
24 61.19+1.73" 58.93+1.16%
4 16.66+0.56% 19.18+1.08"
S. Enteritidis ATCC 13076
24 35.84+1.827 40.69£1.51
4 18.02+2.35% 18.31+£2.26%
E. coli ATCC 25922
24 52.70+£2.18° 56.16+1.76°

All values are expressed as meanz=S.D. from triplicate of independent experiments. Different
superscript letters in the same row indicate statistical differences in comparing co—aggregation
ability between L. rhamnosus GG and W. cibaria D30 (p<0.05).

(7h) & B4 ATl dd F 7= Al 54 Bt



o 2x10° cells/welld) H%& HF3I HT-29 cellel mono-layer® &4 uwj7}x
st WA At W cbaria D30 #5 Zt7F 10" CFU/mLY] §52 &%
HES 7 37T A 2A17F & st s, MY & PBSE Al W AlF 3k, HT-29
celll| ?—Z]*QX] XS TS AAST H 1% Triton X-100 &Moo=z HzH cellS
Hoj & zhzke] WA Mol st AYuAE o] &8 T E S5

Y=

AN

¥ 13. W. cibaria D30 @59 F2 & B9A AT g & 77 JA &4

Cell number

Anti—adhesion

Pathogenic strains LAB strains (CFU/mL) o 2
No! N, activity (%)
L. monocytogenes ATCC L. rhamnosus GG 5.4x10° 40.00£4.80%
] 9.0x10°
15313 W. cibaria D30 37x10°  59.02+9.23
L. rhamnosus GG i 2.4x10° 47.41+9.99%
S. Enteritidis ATCC 13076 45x10°
W. cibaria D30 1.9x10° 56.76+10.84"
L. rhamnosus GG ‘ 4.4x10° 39.70£8.47%
E. coli ATCC 25922 7.3x10°
W. cibaria D30 3.5x10° 52.27+9.07"

YTnitial cell number; ?Cell number after 2 h of incubation; ¥ Anti-adhesion activity was
determined by comparison of adhesive entero—pathogenic strains and initial inoculated -cell
number.

All values are presented as meanzS.D. from triplicate of independent experiments. Different
superscript letters represent statistical differences in comparison of anti-adhesion activity

between L. rhamnosus GG and W. cibaria D30 against each entero—pathogenic strains.

o Fo A WHAA Ayt NI W cibaria D30 7+ F B oA A& HT-29 Al
EFE ol g8 Fed AL, W, cibaria D30 5+ L. monocytogenes, S. Enteritidis,
E. coli®) & H2& FoH o= JAs Yo, L rhamnosus GG 5] vlwste] &

e F7]4F B4 HPLC(high performance liquid chromatography)Z o] &3l on H
2 g3 #S. MRS brotholl W. cibarias 12A13F o4 WAzl 3 YA R 7]
(14,260x g, 10:)E ©l&3ste] FsHEs 3latH, 343 4edS 045 ym #HEH S



Oli
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o

LE|E o] §3le] of3sle] o] MES HPLCH Fiate] &

- Column: Hypersil GOLD aQ column(4.6 mmx150 mm, 5 pm)
- Solvent: 50 mM potassium phosphate buffer(pH 2.8)

— Detector UV detector: 210 nm

- Column temperature: 25C

e HPLCZE ©]&3}9] #7]4H(formic acid, lactic acid, acetic acid propionic acid, butyric

acid)= +24F =

¥ 14. W. cibaria D30 &3¢ A Sd wE MRS iR A< |7]4F A

Organic acid (g/L)

Strains _ _ _ _ o _ Pyroglutamic
Lactic acid Acetic acid Citric acid .
acid
L. rhamnosus GG 22.89+3.54" 0.41+3.11°% 0.13+2.12 0.08+4.85%
W. cibaria D30 13.08+2.45% 1.08+2.45" N.D." 0.11+2.34°

UN.D., Not detected.

All values are presented as mean+S.D. from triplicate of independent experiments. Different
superscript letters in same column indicate statistical significance in comparison of production

of each organic acids between L. rbhamnosus GG and W. cibaria D30.
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ol
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H do

* W. cibaria D30 59 A5l W& {74 AisS HPLCE <]
W. cibaria D30 15+ L. rhamnosus GGt &g citric acid& 4
lactic acid®} acetic acidE Z}7} 13.08+2.45 g/L, 1.08+2.45 g/L A
ofgt A A TS S ol A 714 A8 A=l wet F 284 9
Fs 7E F A Aow HuHI S

o W. cibaria D30 5% Aol A 52 T 23l A~Eg 2o s ks
£ o] T3 deS sl GSH(glutathione)o] <3+ AMEH =4 2831
&S YER = pramanicin®] A7 A2 28-5li= pyroglutamic acidE A
oW L. rhamnosus GGell ®luste] o] %l HibsS HERHI .
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Y

T ikst JUHE vt Z87)F wE ASE A, vy @4k HE 9
3 W. cibaria D30 ¥+5 MRS A v x| o] A 2441 7F vjUslar A4 E2 7] S o] &3}
o #AE 33 T, PBS M2 Fo HFH o= PBSol AAEsI AFESA 5.

@O DPPH(1,1-diphenyl-2-picrylhydrazyl) &tz A2A %

100 yM=Z Alz=% DPPH € 1 mL¥} o5 d9 200 ul
WA S

o
hus -
TET H AR diolA 208 I+ WA E. 517 nmell A FFEE SA st

ol

R

Radical scavenging activity (%) = [1-(AJ/AJ] x 100

A, the absorbance of the samples.

A, the absorbance of the distilled water with DPPH solution.
@ ABTS(2,2'-azino-bis(3-etylbenzothiazoline-6-sulphonic acid)) #tZ& A2A%

e ABTS' #uz 27%e %9 74 mM9 ABTS AoF# 26 mME potassium
persulfates Z§3}o] 2441 7F wkS-A171 & 732 nmoll A &3 =7} 0.70+0.010] ==
=2 4 H 1 mL—% Fske] w5 dEel 100 pLt %f}%r‘s Aer. Ao aelA

= o

SR

Radical scavenging activity (%) = [1-(AJ/AJ] x 100

A, the absorbance of the samples.

A., the absorbance of the distilled water with ABTS" solution.
® Hydroxyl &9z &2A%T

e Hydroxyl &9z A2AH%S pH 749 potassium phosphate bufferdl ferric chloride,
EDTA, deoxyribose, ascorbic acid, hydrogen peroxideE Z+ZF 0.1 mM, 0.1 mM, 2.8
mM, 1 mM, 20 mM2] F=2 &aiA1712, 1 mLS FH& FFo #5 dgdy &g
39S, 37TColA 90+ 7+ wkSA17l %, 60 mM TCA(trichloroacetic acid) 1 mL¥}
200 mM®] TBA 0.3 mLs FH7bsto] 163 1F A4 WHSAIH oW Aoz 23 H,
532 nmollA FHEE FHst AAtsteS H7bsEA S



el e ol

Radical scavenging activity (%) = [1-(Ay/AJ] x 100

A, the absorbance of the samples.
A, the absorbance of the distilled water with reaction solution.

@ Superoxide anion Y& A2A%F

Superoxide anion A%< pH 7.42 potassium phosphate buffere] NBT (nitroblue
tetrazolium)¥ NADH (nicotinamide adenine dinucleotide)E Z+2} 78 M3} 468 pM=
Azxsta 1 mLAS A o7 dgdz =3I S. 60 uMe] PMS(phenazine
methosulphate) & 04 mL 7}sto] Ad2olA 5& 3+ wEEAZ & 560 nmolA &%
L5 SAstY Ak 55 HUe e

theel 4 ol &g

Radical scavenging activity (%) = [1-(AJAJ] x 100

A, the absorbance of the samples.
A, the absorbance of the distilled water with reaction solution.

® AW A3z gAs

Chloroform 10 mLol B-carotene, linoleic acid % Tween 80& 2Z}Z} 2 mg, 44 uL,
200 pl. H7bste] E£Fstal 50CAA 2 s53 =, S/ 100 mLs H7kste] &

3t e, A X3 B-carotene TENM 45 mLE Hall 05 mLeY #F deAy E35HE}
I 50Co A HESAI7IHA 241 7F 7FA 22 470 nmoll A FHEE =435S

oo AS o] &3
B-Carotene bleaching inhibition activity (26) = [AJ/A:] x 100

A, the absorbance of the samples.

Aj, the absorbance of the D.W. mixed with [B-carotene-linoleic acid solution.

® W. cibaria D30 @59 d4ts} &4 A3

W. cibaria D30 759 A3t g3E opeksl gzl tis) #A=3. W, cibaria D30



75 fegttdzd 24 DPPH, ABTS oA 717} 22.06+0.56%, 61.63+1.10%<] &t
Z AATE BP9 oew L rhamnosus GGOl Wlalsle] 2122 AAFS YER S S,

o At3lzit)Zt w el hydroxyl #Ft]Z3} Superoxide anion® 7%, Z+zF 70.28+2.31%,
68.51+1.99%°] A~ATS e, Hydroxyl gojde] Aot L. rhamnosus GGl
Hlaske] fo 4l AASS YER A

o AHA A3 R4l B-carotene T AT A, W, cibaria D30 =
51.9840.47%2] ¥ oA &S HY o™ L. rhamnosus GGO| W uLsle] fol% oz
ayAel oA XS JErWAS. W, cibaria D30 55 54 24, ~Eg A~ 9 o
Ab GO A A= T ooy Abst EHEY AAE FE ks AeS
g ds AoE AEH,

X 15. W. cibaria D30

FF9 G435 24

Antioxidant assays

Antioxidant activity (%)

L. rhamnosus GG W. cibaria D30

DPPH radical scavenging activity 19.28+0.207 22.06+0.56"
ABTS" radical scavenging activity 45.79+0.20% 61.63+1.10°
Hydroxyl radical scavenging activity 66.04+1.16% 70.28+2.31°
Super oxide anion scavenging activity 86.08+0.22° 68.51+1.99%

B-Carotene bleaching a

ssays 28.63+0.507 51.98+0.47"

All values are presented

as mean=S.D. from triplicate of independent experiments. Different

superscript letters in same row indicate statistical significance in comparison of each

antioxidant activities between L. rhamnosus GG and W. cibaria D30.

o MRS HA]n|] =] ol A]
85TColl A 30% I+
Modified Essential

o 431 2.

@ Nitric oxide(NO)

32

Kol
= .

ol

Al Hol A A EF< RAW 264.7 AL E o]&3le] 3Hels}
W ket W, cibaria D302 T AS YAEE 7S o] &35te] 435t
dxglste] ARrrslsk PBS® 33 A& 3$ 3 DMEM(Dulbecco’s
Medium) wjAe] 1x10° 1x10" CFU/mLY] *%= 7}7z} & etslo]

S
ol

A 9A &4



e RAW 2647 AMEFZ 96-well plated] 2x10° cells/welld] =2 HZE31 37C9 5%
CO, %ol A wiekst 247k 3 1x10° 1x10° CFU/mL %% d &3 A}%é} W.
cibaria D30 w5 AHglstal 2A17F v =, W59 LPSE 1 ng/mLe &

A ste] AFE FES F 2487 g

o LPSE UAAEZFA RAW 2647 AlEo] LPSE 945 W$S FE39S 45, W

cibaria D30 752 A wE NO°o A oA &AS Griess reagents ©] 83}

=] [e]
A8k =

« LPS® AH2l= RAW 2647 A Ed théto] Fo]H oz NOS ods fFestion W
cibaria D30 2 L. rhamnosus GG HélE % &2 02 NO2 *ﬂ*é% o A 313
5. W. cibaria D30 w5+ L. rhamnosus GGol| ¥]al3lo] f-2] % 2] J
S vErgen s S WA M s o dF ‘3%9] Jﬂr%-_% 2k}

Mt oxkile (%)
E

Ex10F CFLUiml. Sx 107 CFLUVmal

LPS (1 pzmL)
a9 6. W. cibaria D30 #59 LPS % U2 A XF RAW 264.7 celld] digt
NO AA 9A%. M, LPS negative; N, LPS positive; B, L. rhamnosus GG;
(1, W. cibaria D30.

@ dFuHEd A 9A &4

e RAW 2647 AZFZ 6-well plated] 5x10° cells/well®] =& @%8}"/ 37C 9 5%
COy HlE71ol A 18A17F wh<ksl 1x10° 1x10° CFU/mL X2 #AE3 AH@} W.
cibaria D30 w5 AHglstal 2A17F wjYet & U549 LPSE 1 pg/mLe &

A ste] dFS FEg F 24412 vl LPSe 95 fxdd did 95 UH7H %zg
59 A gA A4S RT-PCRS o] &3t HF3d

o LPSE WAAEFQA RAW 2647 M E] LPSE 945 s As, W

cibaria D30 w59 Ao W& 95 s w/EAEY S 2-8ste T4 AR

=9 mRNA 2dFs RT-PCR& ol&ste] ATa=. LPSe Ag Al iNOS,

o 01

[eJe) [e)
tes TX%
_]

ol

>
()



COX-2& H]
oHor

A= WS w7 AlolEFFelel IL-1B, IL-6, @ TNF-a2] %3
F Wb W cibaria D30 759 A= INOS, COX-2, ¥ <

=

M v
%

(<]

)
o
Wl AbelE7FIE S mRNA AL felow oAsgion BAF Ae sl

e o

L. rhamnosus GGl vlusle] §-o Aol x| &8 e S,
o uwhgbA] LPSS} 28 USAho] 93 95 2 Al A5 v/l &4 2 Afo]E T}
S Ao 2 M NO, PGE29 22 95 HAREES AAAS JAgte T4
o] o

9S4 £ BAHOE YT 5 US Ao ARH,

(A) LPS (1 jig/mL) (B) LPS (1 ug/mL)

LGG D30 LGG D30
1w

0°

TNF-u

[i-actin

aY 7. LPS % A HEF RAW 264.79 W3t W. cibaria D30 #F< |3
MEZ2 mRNA A4 AT (A) dF5WAESL, INOS 2 COX-2; (B) 945# A
o]E7}Q, IL-1B, IL-6 ¥ TNF-a (LGG, L. rhamnosus GG; D30, W. cibaria
D30).

(2) L. brevis KU15153 @5 ¢ Z=ulo]egx 54 H7}

Zh AA FAH FATE £

e F8& 2SS FHE QI HAELIAFEA AANdA FAFS EEEe
lactobacilli MRS agarg ©|-&3dle] wj&st F, partial 16S rRNA 97144 4 &
d 5= TAHEIL.

(W) 8 479 A dgs4d &4

o ZFHIO|QEA EXN F FQ3 HAYor FTERIAE YA UEEAL 2D

1

0



L. brevis KU15153 2] WAt A A3 %x7] 5o Hl&] v F 571 0.15
Log CFU/mL A% #Asdon 83 XS Yels 2oz Algd.

PN
-

W wsde A of vl Wi ¥ F57F 065 Log CFU/mL A% F

k3]
i
e A%E BAse e

% e £ 98 AOE ARY

I = .

¥ 16. L. brevis KU15153 #F¢ WAt 2 WEHFA

Cell no. (Log CFU/mL)

Treatment L. rhamnosus L. brevis

GG KU15153

Initial cell no. 8.76+0.06° 8.30+0.02°

Tolerance to 0.3% (w/v) Pepsin, pH 2.5 after 2 h 8.48+0.03° 8.15+0.10°
artificial  qvival rate (%) 96.80 98.19

gastric acid

and bile  Initial cell no. 8.76=0.06 8.30+0.02°

salts 0.3% (w/v) Oxgall after 24 h 9.04£0.03% 8.95+0.02°
Survival rate (%) 103.19 107.83

All values are expressed as meanzS.D. from triplicate of independent experiments. Different
superscript letters in the same column indicate statistical differences in acid-and bile
salt-tolerance compared to initial cell number (p<0.05).

(th % 535 %7}

L. rhamnosus GG 73%°+ 877 Log CFU/MLE FZ389S wl, 751 Log CFU/mL
of w57t F-AEASE FAs A S, L brevis KU15153 4 -+ 794 Log CFU/mL
2 HE3sAS vl 6.89 Log CFU/mLY #57F H#28S #2335

F 22 g4 AL L previs KUIS153 57 A€ #59 L. rhamnosus GG 1t
Fo] A FERF E‘er T2 3= A = e



¥ 17. L. brevis KU15153 €59 & H &5 #H7}

Cell no. (Log CFU/mL)

Treatment

L. rhamnosus L. brevis
GG KU15153
Initial cell no. 8. 77+0.04% 7.94+0.01%
Adhesion to ) b b
Adhesion cell no. after 2 h 7.51+0.14 6.89+0.06
HT-29 cell
Adhesion rate (%) 85.63% 86.77%

All values are expressed as meantS.D. from triplicate of independent experiments. Different
superscript letters in the same column indicate statistical differences in adhesion ability
between L. rhamnosus GG and L. brewvis KU15153 against human intestinal epithelial cell

line, HT-29 (p<0.05).

() & AMs H7)

e API zym kite] M7 W3lE Edlo] AlHo A Fal &4 B-glucuronidase A o
22 30dde. L. brevis KU15153 HF= ek f3) 242 493 B
= A

—glucuronidaseS A

e & 34 F 3lU<Ql B-galactosidasee] Aol =2 FoZ FFHow 43} UF
o] EgS F F U o A5H



¥ 18. L. brevis KU15153 ¥ 59 &4 A5 A7}

Enzyme activity”

Enzymes
L. rhamnosus GG L. brevis KU15153

Control - _
Alkaline phosphate + -
Esterase + +
Esterase lipase + -
Lipase + -
Leucine arylamidase + +
Valine arylamidase + +
Cystine arylamidase + -
Trypsin - _
a-Chymotrypsin - -
Acid phosphatase + +
Naphthol-AS-BI-phosphohydrolase + +
a-Galactosidase + -
B-Galactosidase + +

B-Glucuronidase -
a—Glucosidase * -
B-Glucosidase + +
N-Acetyl-B-glucosaminidase - -
a-Mannosidase -

a-Fucosidase + -

U+, positive; -, negative.

() $24 B

e Hemolsine] Al 23] B3 &3 LS Ao A blood agar oA FHEto] Al
£

o074 2es FARY L.



(A) (B)

29 8. Sheep blood agarg& ©| 83 L. previs KU15153 ¥ F9]
hemolysin &4 3 7}.
(A) V. parahaemolyticus; (B) L. brevis KU15153.

(vh) A AFAH 4 F7t
3t L. brevis KU15153
T 879 A FoA REEulo| A} AL 2 ZEAA T Aol = A

o g, ool dnzE AFY FA4 Aol e 9l

¥ 19. L. brevis KU15153 @ F¢ FAA A A

Strain A* G K ST TE CI CH D

L. brevis KU15153 sb S S R S R S S

#A, ampicillin; G, gentamicin; K, kanamycin; ST, streptomycin, TE, tetracycline; CI, ciprofloxacin;
CH, chloramphenicol; D, doxycycline.
bS, susceptible; 1, intermediate; R, resistance.

(AH) I &4 97}

e L. brevis KU15153 #F° Fa H
antagonism method& ©] &3} <2133+

e HE AFE Aol tigk FdEdsE AT F AMS. 53] S aureus KCCM
11335 w5l thslA 7+ & clear zones 22135+

e S Typhimurium P99, L. monocytogenes ATCC 153133 Escherichia coli ATCC
25022+ vl==%k gl s gels



¥ 20. Deferred antagonism methodZ ©]| &3t L. brewis KU15153 #F2 HYA
AT A5 9A &4 H7}

Antimicrobial activity (mm)*

Pathogenic strains
L. rhamnosus GG L. brevis KU15153

E. coli ATCC 25922 18.6+4.73" 13.00+2.00°
L. monocytogenes ATCC 15313 22.33+£0.58% 14.67+1.15"
S. Typhimurium P99 3.00+0.00° 16.67+2.89%"
S. aureus KCCM 11335 22.33+8.69" 18.00+3.00*

AAntimicrobial activity was determined by measuring the diameter of clear zone.

All values are presented as mea*S.D. from triplicate of independent experiments. Different
letters represent statistical significance in comparison of antimicrobial activity between L.
rhamnosus GG and L. breivs KU15153.

o L. brevis KUI5I53E AAEHE T3l dAE 3]sk, PBSE Al W AlHT F

)
N
N
olo
o
oX,
W

£
offt
oo
N,
2,

el oA W2 S BAoH 7oAl Aol HolA wa.
= [e]

o 24AZF W% Foll= L. rhamnosus GGl B uEe] fFeojFHon =& b SIAS
2 L

BHoow A B g4y 53 AUt S 4o v Fo] L brevis KU15153
75 FHolA colonizations E3] gy doz & s & o7 Algy,

e [. previs KU15153 9 FL # WHAA A
rhamnosus GG$} 8] a8}k d

colonizations A& = & Zeolgt AR,



¥ 21. L. previs KU15153 #F 9 A7} ¢ 3A

Auto-aggregation (%)

Strains

JAVIRY Ay,
L. rhamnosus GG 22.68+14.84% 44.70+3.81°
L. brevis KU15153 22.41+5.55" 52.55+5.54*

All values are expressed as mean+S.D. from triplicate of independent experiments. Different
superscript letters in the same column indicate statistical differences in comparing
auto—aggregation ability between L. rhamnosus GG and L. brevis KU15153 (p<0.05).

¥ 22. F8 A HAA AT 3 L. brevis KU15153 #F9 &% ¢34

Co-aggregation ability (%)

. . Incubation
Pathogenic strains time (h) L. rhamnosus L. brevis
GG KU15153
4 39.06+1.44° 36.76£2.60¢
L. monocytogenes ATCC 15313
24 48.82+2.46° 44.95+1.84"
4 43.69+2.60° 41.60+1.66"
S. Typhimurium P99
24 61.39+1.46% 45.39£2.10%
4 43.38+1.83% 45.20+3.04%
E. coli ATCC 25922
24 60.05+1.45% 57.00+1.37*
4 35.28+2.37¢ 33.93£1.89°¢
S. aureus KCCM 11335
24 54.92+1.95 52.52+1.24°

All values are expressed as meanzS.D. from triplicate of independent experiments. Different
superscript letters in the same column indicate statistical differences in comparing
co—aggregation ability between L. rhamnosus GG and L. brevis KU15153 (p<0.05).

(2 & H4d Aol A F 7&F Asls 54 B

o HT-29 Ao WA AFd L brevis KUISIS3 #FE o]&3te & H

Aol WE F wA A WA

o
oz



T8 HdA Aol EH'& L. brevis KU15153 w9 & H2 A4 A&

HT-29 MEF5 o] & &=,

L. brevis KU15153 =% L. monocytogenes ATCC 15313, S, Typhimurium P99,

E. coli ATCC 25922, S aureus KCCM 1133594 71 4% E3 S

Typhimurium P99¢} L. brevis KU15153 &4 81 A] 0.95 log CFU/mL A=

7HE 3A ZFASE S Wb L brevis KUI15153 ¢+ Al Axdglato] 1<l
s

=
of Hof wRF 5 gl AP el Eee F Qo FAHAS

Oll

® 23. L. brevis KU15153 #59 F2 & WA Ao g & 72 A4A &4

Pathogenic strains

Adherent cell no. (Log CFU/mL)

Pathogen with

Pathogen )
L. brevis KU15153
Escherichia coli ATCC 25922 7.49£0.84% 6.90£0.09%
Listeria monocytogenes ATCC 15313 5.17+0.17¢ 5.05+0.14°
Salmonella Typhimurium P99 5.70+0.11°¢ 4.75+0.26¢
Staphylococcus aureus KCCM 11335 6.99+0.02° 6.50+0.01°

All values are presented as meantS.D. from triplicate of independent experiments. Different

superscript letters represent statistical differences in comparison of anti-adhesion activity against
pathogenic strains.

GH F1% R aRAPL BY 37

oA X o

L. brevis KU151532 MRS brothell #j<sle] HPLCES o] &3to] 7] 4Hformic acid,

lactic acid, acetic acid, propionic acid, butyric acid)< #4395

A A .

gﬁ

=
= ©°

712 B2 Ay [ previs KU15153& | Al F 714 R R uA e FhEfo] =
3] formic acid®} lactic a01d/] Okol g #F9 L. rhamnosus GGX.
A=A BAE. W 2 A A4 @A F2 butyric acid =3 A&

. rhamnosus GGE.T} =A 249 welA] L. brevis KU15153S & A7<&
o zA 877 =i JdE
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¥ 24. L. brevis KU15153 # 59 A& mE MRS #x] oMo #7143 BA

Strains

Organic acid (mg/kg)

Formic acid Lactic acid Acetic acid Propionic acid Butyric acid

1319.29 10026.64 743.66 2001.57 126.73
L. rhamnosus GG b b b "
£75.06 +264.66 +98.88 +201.61% +98.92
) 1846.78+ 11077.75 960.18 143.01 576.48

L. brevis KU15153 b
118.74? £259.62% +79.04° £11.44 £84.77¢

All values are presented as meanzS.D. from triplicate of independent experiments. Different

superscript letters in same column indicate statistical significance in comparison of production of
each organic acids between L. rhamnosus GG and L. brevis KU15153.

brevis KU15153 =+ formic acid®} lactic acid= L. rhamnosus GG Rt}
2 s Eu|gk Aow lslHa1(1,846.78 mg/kg, 11,077.75 mg/kg), & L3 T4
Wako] A EQl acetic acid®}t butyric acide L. rhamnosus GG TRt A 3HA
o] #HIg AE FRg AS & g Ao 53] butyric acidv 49 A= Wo] &
st A& 21353 +(960.18 mg/kg, 576.48 mg/kg). ©ol& &3t AHAES FUS
A

- -
g 87 AN Bao] Ba g AMel Be Egol 4 & A Ao AR,

(e}) Z=2nlo]le 8 w39 F4ks H7t

DPPH A &tYZ A A3 B-carotene bleaching assayE &3 AW 2kst A=
Aakst HorE Q"ﬂﬂ?ﬁ%. DPPH Af&tt)Zd 2A T AE L brevis KU15153 ¢
oAM= 44.14% =5 &8t} 1 B-carotene bleaching assayol A+ 71.62% = =2 Ak
3l T EYe.

L. brevis KU15153 w9 + 7}A| &4bsls& 8352 L. rhamnosus GG 51
o By =2 bste s glst 5

KU15153 % =3} %7 3 =

S zZta A= L. brevis

o Aug,



¥ 25. L. brevis KU15153 #F 9 13l &4

Antioxidant activity (%)

B-Carotene bleaching inhibitory

DPPH radical scavenging

Strains

activity
64.25%6.27°

activity
19.21+£2.92¢

L. rhamnosus GG

71.62+6.87

44.14+0.23°

L. brevis KU15153

Different

in comparison of each

All values are presented as mean+S.D. from triplicate of independent experiments.

indicate statistical significance

in same column

superscript letters

antioxidant activities between L. rhamnosus GG and L. brevis KU15153.
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sttt dHA = ulF, v, BEEE AR W 9] 3 5 B2Es
A7rete] A x3HA =

(W) =% F

o XL ZFEHPE)S AFEste XM em 1 X9 2,000 mglo 2 EFE 3]
&

(th) AEY §A

o Aty FEEY Zulo]E A RS o]&std & dFE w5 M Z FUdEF
Mo olF VA aHRE 7 F A

o Ea A6 HUsTR Geld sEFae 9nel FulF, whh, nese) K o
GEe F P2E FW oY FAY fie FEaz #A dRr wEF EAE
7l = 9

o A TvE, A4 F=, A FAE, AEAY A" 4, 2H oA mtadls, ol4ts)
T4 HPMCO F3H7F AlF o2 Ao ofo] 5% ket HHAE + A+

o A VTS B3l 54 BERY H4E& wa s 2EYsE QE AdE &4
Ao s 7T £ IS,

. S BYow B gl e HAT sy

- 1EH £ Folgel §oldh

(h 9= 2 3

o X2l Akt 14F(Lactobacillus  rhamnosus,  Lactobacillus  plantarum,
Lactobacillus  paracaselr,  Streptococcus  thermophilus, Lactobacillus reuteri,
Lactobacillus  acidophilus,  Bifidobacterium  lactis,  Bifidobacterium  breve,

Lactobacillus gasseri, Bifidobacterium longum, Lactococcus lactis, Bifidobacterium

bifidum, Lactobacillus fermentum),

(") 9F- 7R

Weissella cibaria D30, X4kt & 2, 2

SRE RN

g FE2E, ZHESNY, 2H2ELYNY, AP E, YEYREY, T,
= o~ T = = = =] = B =] =
TTFAAEIEY, YFFEESY, oSS, vhYdeSsad, B2 EFYAREE
e A= =R =R A1



E 26. AAFY 19 HHAZFAE/2,000 mg)
19 A= R B YT 7
A 8 kcal
g3k 2 g 1%
LR 0 0%
A 0 0%
UEE 2 mg 0%
X Z2Hlo]LE A F 3,000,000,000 CFU

(2)

kel JgE A APEd Az

ot
i
12

AE YHRE ZFA = FAF A 10.09 Log CFU/mL FAHF 2 3Helslgl S
AZTA AR (AT SH)
A& 1 mg/mL¥ 108) @A s]AH 1 mLAS Hit HEZHA 20 o] g FaHo=z

Halel 43~45C=2 FA& TSAmA o 15 mLE FiHAHoz EFsta HEHHA
T HEASA @EE Fosti, AR IAsWA gAY} wAE F Tt

=

SIAA S AT BAES AT st Al EE A A &5rﬂ€-ﬂaﬂ
FHEANAS. SN AEYHAZS AFRE 8o 35~37TolA 24~48A7F wjgd 3
s 489 AT FE S45AS

AAE GRE FA= FAFA 973 Log CFU/mL AikAlF+S 8H2le13] S



(4)

E. coli O157H79] #H&E oFE FQlstr] st A& 25 g& FH3sto] 225 mLe] mEC

Aol 7hek & 35~37TColl A 24A3F &t S WA A S, S i F NS MacConkey

sorbitol SrH B Ao FHFE3Fe] 35~37Col A 18A17F viS3E T sorbitolS #3354 %=
[e]

|=]
Fotar =]

FARES FAstel EMB sdulA o HFske] 35~37TellA 244 %F Y

w&5A Fgo] Fd s NP S AR =

S, aureus®] HE AFE Fst7] st AR 25 g& FHSho] 225 mLe 10% NaCls
H7rek TSB wiAlel 7hgk & 35~37ColA 18~24A17F &<t St WA S, &
koS Baird-Parker $HHujAol F3dle] 35~37Coll A 18~24A17F et & FHst

mz Zeel Fdel sl AN Hgs Adste] FANES s S

Salmonella spp.2] A% o5& &Qlst7] Hate] A5 25 g& FHsto] 225 mLe] FEFol

g & 35-37CAA 4N B ST NRARL. T %NS XLD dH Aol
HAEshel 3B-37CoIA 2447 W F AP Qs Aweld] FANFL

A8 =

Listeria spp.2] #HE& oFE g2ls7] Yste] Alg 25 g& Hst 225 mLe Listeria
ZFWAZ 7}E T 30T oA 48417 = H A A& ) Oxford 38 =] o]
HEste] 30Tl A 24~48A12F wide & Fehs dlste] A ES AAreAS.

%
H fu
AAE FFE 22 fAddA Hdd AS5E9
S
=

i
o o

Salmonella spp., B Listeria spp.”} &% A &S

Al A E S atst H 7t

nging activity®} ABTS' radical scavenging activity®ll A Al A% 2] 1 mg/mL% 86.0
3% ¢} 90.57%2] =2 kst
upeba] AlAE 2 =

= AlFEolEa & 5 AUE.

2~ 0O o)
T )\}]\())\iT:T

R =,
A AE2 "S5 2-chEloo] ol Hold &3

It g
il
i

1 o]

100

90.57

100

86.03
80.14 80
50

60
60

45.84

10 40

DPPH radical scavenging acitivity (%)
ABTS radical scavenging acitivity (%)

20

66.48
46.12
I 35.84

ImgimL 05mgmL  025mgmL  0.125 mgmL Img/mL 05mgml  025mg/mL  0.123 mgmL

29 11 AAEY a3 53

(A) DPPH radical scavenging activity, (B) ABTS" radical scavenging activity.
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Hye Ji Jang, Na-Kyoung Lee, Hyun-Dong Paik. (2019). Probiotic characterization of

Lactobacillus brevis KU15153 showing antimicrobial and antioxidant effect isolated
from kimchi. Food Sci. Biotechnol. https://doi.org/10.1007/s10068-019-00576-x.
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Plasma, Liver

live cell
Symbiotics

Preparation
Test sample

=7
=3

QLR

SOD (Superoxide dismutase)
= TBARS (Thicbarbituric acid reactive substances)

CAT (Catalase)

I
= GPs (Glutathione peroxidase)

= ORO (Oil-red O) staining

FZE(A2016-163),

Alcohol
Galactosamine,
ICR mice/SD rat
B3]
A

In—vivo test
Toxicity model (in-wvivo)

o
™ .

0]
%

al

Preparation

dead/live cell

Culture supernatant
Test sample

Cell culture supernatant,
protein, mitochondrial
supernatant, RMNA

AST (Aspartate aminctransferase)

= LDH (Lactate dehydrogenase)
= TBARS (Thiobarbituric acid reactive substances)

=  G5SH (Glutathione, oxidized from G55G)
= TG (Total glycerol) 8 TC (Total cholestercl)

= QOil-Red O

= ALT (Aminoctransferase)

=

=

FEE(A2011-223)2] 240] H 1y
|

Hepatocyte (Human)

ZEA|

Ea

Target cell (in-vitro)

In—vitro test

z

‘OCT (Ornithine carbarmyl transferase)
r-GTP (r-glutamyltranspeptidase)
CYP2EL (Cytochrome P450 2E1)
CYP450 (BROD) Benzyloxyresorufin

ALP (alkaline phosphatase)
CYP450 (MROD) Methoxyresorufin

CYP450 (PROD)

= PPAR-a (Peroxisome proliferator activated receptors)
= SREBP-1c (Sterol regulatory element binding protein)

=  AMPK (AMP-activated protein kinase)

= FAS (Fatty acid synthase)

=
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ARE TupoloEx Wl #F/b ohel, v, thANtE 9
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¥ 27. ZT2ulo]oE #F9 #AHH 754 9820199 642 71F)
7154 95 N5 e SIS
} L. rhamnosus IDCC
™ o yl o] v ol &} ] EBAN
L. rhamnosus IDCC ;ﬁ;j]r I‘C‘_ooj ] ZJ]: ;L:r( %;H A g FAE=EZA] 400
SEERRSERS aasy T med@A Mg E AR A 110"
=erhe cells)
: RER =
Lactobacillus sp. 5% | AAY Fard =S & & A éﬁ;ggffgg(iosé% i_;\{ji 101
o
HY7601+KY1032 = CFU/2
. AA 7o =S & F | L gasseri BNRITEA4 1x10"° CFU/
L. gasseri BNR17 S (A a7 ) o)
N . - A ERE = 7 OUe _ - S
ST S FEE I AT ErEEEERA] 15 g/d
m F == (*ﬁﬂ%}*éﬂ? 2L ) s } TE=E 1 g/e
5 HFo =85S & F AUS g 10
L. plantarum HY7714 (W] 24 7] 2= AHA5 =24 1x10° CFu/d
Asldel og SREgozy
L. plantarum HY7714 B ¥R A% FAd Ee | AHYEEA 1x10"° CFU/Y
T AsAYLAA7 S5 25 H)
SAb 2218 23 o A A )
TN o= O © = Ay Jolm 2 97 mg/% (Z Zv}o)
3L o O = >~ o 5 o T . = —
UREX Zzupo] o g & 1}123 T ORATER S0 oy 100 cru/)
A7 2%53)
EEERRES T E R
. Aol 288 2 5 o |, . .
zEupe] 9 82 ATP A A Aol mE(g | DS DEEA 23107 CFU/S
4475 35%)
w=3tE Qs Askd AAE A
. _ o Ao 555 & 7 o #4d . .
L. helveticus & &% SEEERE D U]%(*ﬁﬂ e L. helveticus ¥ 2524 1 g/¥
715 3%59)
A viukgol o3 v RAFE) | L. sakei Probio65ZA  1x100~
L. sakei Probio65 A =68 & 5 JdS(RBY | 1x10% CFU/Y
g471%5 259)
ol g 54, KT o
- A, WA d&/4dds = o ;
TRl LB A(VSIA) | yha aage wese = o | FUREZA 1x10°~3x10" CFU/L
A= (BHYLAR75 25 H)




A Ak HAgukgo] o I FEAFE | A F 2 A
(L 7 WLI—C 1 Ao ©es F 5 Qe A | (L. plantarum CJLP133)&4 1x10Y
- plantarum CJLPIS3) | g4 10 o) ~1x10"? CFU/Y
Q= A SAlo g H E1 7S H3 o
) .. Toe el e oA FUETIA RS B2 A ]
FATRRGANESEE | ehid mee 2 4 g/ | AT EEIANFEEEA 15 of
g e =S F 5 IdS =
. = el I = Fuy . N .
E. frecalis FK-23 2| 570 EHOLEE}%} LY B fecalis FK-23 54 9 719A
1 7l % 2ot = = L Buoro x o)
2 7tEd A2 B2 (LFK) (MBS 2 gEgzA 1 g/d
o E AR/ T EAQLE Y o)A Y ZEulo]QElA FFE o]&3t A8sly|E
ol 7]E9] At} vl E uw FYS T 5FAH 2 S FHE S A9
7L U Ve o 2 AFES
(1) -9 AFd3H
o Al Al Wste] wet AAMA, SAF, FAH 2EH2E AAstr] S
) E 2ot o] Ao ek TAlo] ZoiEar LS. o]} yES AFe] gk A4 9
Zde met 5 IARIE o aso] Jde dAVFAE Aol Fkska e
o AEMAAAME ETE Y, AeHE AEF T AFAAMR VAT A
T80 =2 Y52 535, dY 97 =9 95 Fo] 1¥HI (DAY g3t
AFAY vl 2y~ 2d g 9 oA 23 S H ALY RS, 2014 12)
o MA AA7ITAFE AY RS FT8] STl o, ols F EZEulo] g a9}
S ZuHlo] Q § a0 A R S FZUkstal ol A A
300,000.0 ot
ers
250,000.0
Vitamins
200,0000
50,0000 Prebiotics & Probiotics
150,000,
1000000 Minerals
5lJ.EIUD 8 Fatty Acids
Dietary Fibers
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 Carenoids
B Asia Pacific ® Worth America
lEurUpe Central & South America 100 200 300 400 500 60O 700 &00 900
w2015 n2024

uiddle East & Africa

a9 12. AlA ARS8 E AR
(20144 ~20229, USD million)
(%3], Market Research Report, 2016. 11.)

I 13. AlA 37548 F AEFE AF
(20144 ~20229, USD million)
(£*], Market Research Report, 2016. 11.)
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