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Evaluation of anti-inflammatory efficacy of Lacticaseibacillus
rhamnosus 1.22-FR28 (KACC 92513P) isolated from infant feces
and its Oenanthe javanica ferments
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SENSY FHELHIE SNENHE YEIBNEY

Abstract The purposes of this study were to isolate the potential Lacticaseibacillus spp. from the
feces of infants before weaning, to investigate the safety of antibiotics resistance and beta-
haemolysis, and to evaluate the anti-bacterial and anti-inflammatory effects between the selected
strains and Oenanthe javanica (Oj) fermented by them. As a result of analyzing the intestinal
microbial community among the stools of four infants, the genus Bifidobacterium was the most
dominant, but Lacticaseibacillus (L.) rhamnosus was the most frequently isolated because of the
easy culture. Nine test strains, including Lactobacillus rhamnosus LGG (ATCC 53103) as the
positive control, were sensitive against 8 kinds of antibiotics without vancomycin in comparison
with the cut-off values at the European Food Safety Authority (EFSA), and there was no hemolysis.
In the antibacterial activity experiment, the Lacticaseibacillus rhamnosus 122-FR28 (L28, KACC
92513P) strain and Oj+L.28 ferment showed significantly (p<0.05) higher activities than LGG against
Bacillus cereus and Staphylococcus aureus. Additionally, these decreased the activity of the
NF-kB/AP-1 transcription factor and inhibited the nitric oxide and cytokines (TNF-¢ and IL-6)
produced in macrophage RAW cells stimulated by lipopolysaccharide (LPS). Consequently, the L.
rhamnosus 128 strain and Oenanthe javanicatL. rhamnosus 128 (Oj+L28) ferment selected with
the high anti-inflammatory effect will improve health functionality after more research, such as the
verification of animal level and identification of mechanism on an anti-inflammatory.

Keywords lactic acid bacteria, safety, immunity, Oenanthe javanica

1. N2
I 2 H}o] @ E] A(probiotics)= <539 AU u|YE &=

de GANYORH SO HES ol 4
o}mb u Y& o] o}E}(FAO/WHO 2011). Yu&og m2utolQElAL (aMF] oA, §
o, " 59 7152 7ML lTl €A QUthAlander 5, 1999). R, 5 EHAHE 4
be G719} o] A 2AS AjHslel 3480] 43i} §4E £98 AYS FUAIE e
Qlg] T2 A4S W QItHAnn 5, 2011). hF-E9] fAHFS2 GRAS(generally regarded as safe)
)4 1L Qlof, ZEHPO|QEARA o §7IA|7F w2 AR UBA QUth(Kang 5, 2019).
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1 £ 7P @o] o]8 = 43 Bifidobacterium¥;
Lactobacillus®:0)¥), A7) A%, W GAE 5o Lzt
QEA AAZ AMEEHI Itk(Vrese 5, 2001). H-AE2 A3
4 HYs @AseAY FA BS 28sk= 7150l AL
(Herich and Levkut, 2002), ZZojl&= 9l HYERSQ] 4=
718 AMetetE 25 £ 5 Yt A7 EdE ZauE H
Uh(Ishida &, 2005). oA 83t AT Sh= Alete 1+
Abtolgt SRS A ASHEA Ak BAske 42
2 Y HAQ] SARFO R = Lactobacillus®}; BifidobacteriumZ:o]
3gol= S50] 44 UthKim 5, 2019). E3| Lactobacillus
£of| sFE= 2 AU WAL E FHtol A, P+ 8
WOIE7S e 202 B El v 9Lo sl (Fukushima 5,
1998), o|2|3t n|dEo] ZEHO|QEAR AMGE]7] o)A =
WA, AFHo digt oPAA, AEFZ 53 FAEAol st
71573, 8713 W49l Qb Kol gk 5ol = ojof
oto, AF Ax3H 2 HAF FegolA Y] FEA0] T&
5] §-A|=]ojof 3ttH(Fukushima 5, 1998).

v|U-2)(Oenanthe javanicay= A A Aetal, =0 A Aul
= thdA 2Eoln, 94%9] pET A, T, G 5]
1-2%9] S AAJokal, U A= w|gFo] £7]dx vlepgl o
& o]Fo|A Sl=t(Park 5, 2007), 53] HIEH A, B, C7F &
Fat 202 4 A lth(Park 5, 2007). E3, JIHE SH
oA Rt ofuz}, Tkt e ol FAS(AL 5, 2016),
7 B3 (Ahn 5, 2017), €3& thAF X (Kim 5, 2009), 4}
o]2{A A ¥KHan 5, 2018) 5°] 3lo] MU= AR R ol
& 71573 AE AAEA Y o] 847 7HE= AE 5 St
ot} Ao = Hue] TR EFHH AZE Fof ATt
ZHeF Al Q1 HepG29] S-41& AAsto] ot 2ty
Hgk v QIek(Kim 5, 2011). Z18u 0|2}k 2+
o|gsto] LRA|A AR vjvhe] TREC] et
TITHA] ©A] gk, iRl muE] A4 da
e AA Az AE A e IR
Aol diet 715200 AT &2 Tils Holx
TEHA 2 ATl A= goF oz RE EEgt
v Boldo] e w5 HdeE A WA,
S oMAA AP B AMHEE Lacticaseibacillus
rhamnosus(QEYY: Lactobacillus rhamnosus) 450 Hgt 5
S SO, BRZ 50 154 B4 ZAL, o] 75
2 9EAA Aze e Taze) BdE w1 delsol
maolg A AqEA B 2 Bostua s
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2. Mz U gk

2.1. A SOf ME L 28 AIZ 2

2 A7 e JorSe olfAle HAHA g BY Ex

https://www.ekosfop.or.kr

B9 5 498 9T I A% o9 ¥ ol 4302 RB 5
91(2023. 5. 8., IRB T&]2023-04-06/591¥15 BR-202304-04)
% oolol A e Tl 2l ARE Ssto] SEr A
H+= AF|3t SA] transfer anaerobic medium(Kisanbio, Sparks,
Seoul, MD, Korea)o] §o} £418l51.0., Bt A7k 3
23j}o] ARE Wegsialch

2.2. OjLte] Ele= XA

E Ao AMEH ulUE](Oenanthe javanica, Ojy= 2023
A GoA A 28FZ Frfiote] AEPEAIGNSH
(JIF, Jeonju, Korean)ollA] w|U2]& A& & Hdsto] -70°C
Z2A0A 4U3t Ax ko] AR AR EEE ANSHIT
oy Ags AR A7HA] -200C 9 BEstiey. vjuE]
aE AIRE sl S5 500 mLof| 25 g9 vy FAARE
T 0.5% 715t 121°Col A 15& 57t Etotitt. BotE
oy Algof| #2]3(0Ds0=0.5) & HE5to] 48417k 52t
i F-, No. 2 oJ¥}2](Whatman)E ©]-830] TolEeas A
At & 43 vy dRAL et &7 &4 AR A7t
A -70°Cof| A Hatst A &2 Ago] ARSI

2.3. Ly ot ZH Mzt & Z4

+H ARSERY 55 U HiAE ARESte] AltsHA &
g AFET B4 o R FUAlEE AAY 93
HEE oofE 4= Q7] 2o, Kim 5(2019)9] ®Hof w=}
cloning HAE AAA| hobA] BIZA &Ao] 7ha3et ZAH
9714 g EAH(next generation sequencing, NGS)& ©]-8-3
Al 74 42 Jgslth. 2 AFolA o4l AFsHA
U BT 671 plete] o} 4o RRE SHE BEH AR
Sl tisto] A F-AA FEL] HEA s £4HE o]-&-o}
AU v8E S A4S ofut nPEEE FAE A
SAE gRlst7] foto] QR HEEAZIEL (F)HtaEA
(Daejeon, Korea)ol] NGS(16S rRNA V3-V4 sequencing) 4]
g olgjelo] A DR 2US B 1 BAS ZARIS

o

24. Lt #F 22l 2 &Y

oot HeiolH $8T A TI4E AL P Ao
WA, 5 iAo ol 24tef & B8 AR AR AHTF
< #5319 blenderZ vijjoto] FA3}; FHHS A T transfer
anaerobic mediumz TAE R A% 43 &, AT S48
B A] 5%(BL agar, lactobacilli MRS agar, Tryptic Soy Agar,
Gifu Anaerobic Medium, Rogosa agar), (Difco, Sparks, MD,
USA)S ARESto] 9AE SR #AS 50 plA FF, =Rt
TR 35°CoIA] 48412 97] ekt %, % wjo] At et
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$ FEote] Qs Aoty EeE JEo] edrs
5171 91stof 33] ol A HiFste] &4 E2lstltt. ©f
FFEE (PR g 58S dFstel 24
A% F, ol AlAEFES MRS brotho]l A Hjfdt
50% 2SS $53t0] A8 A7HA] -70°ColA BESHYIT

do o
[e)

[

S
Hob o Hor ok

N
%5‘

2.5, 2 #FY 2HIE XAt

oot HuolN] Bejel 259 A 2AE 919 WA, 2
Al W B7R st Aol ARSE A= ampicillin,
clindamycin, chloramphenicol, erythromycin, gentamycin,
kanamycin, streptomycin, tetracycline @ vancomycin 5 9%
old, FAAl FA AJLA3| s (minimum inhibitory
concentration, MIC)Z Z43}7] 9J5}o] ETEST strip(BioMerieux,
Marcy-I’Etoile, France)S ©|-85}0] HAA AlFdlF= 24
o7 do] wet SR £ dF= MRS agar B &
T 0.5 McFarland(BioMerieu)® X5 Fetl S H45 HE
o= PFT 5 2470 A AEUL el F 37°C u]
G710 48417 9 A71dHCl & & w2 A
oA ARESE FAIA 95 At cut-off value:= European
Food Safety Authority(EFSA, 2012)2 Ztarsto] gHA|7F A
7He BRI At E7E S4B b= FA S A8 sEE
24ster.

EQt, goF 2o #2E #F7t BTS2 ot
ot B9 SFYS BRI YA FAs) St
Seo 5(2023)9] W MEPsto] At #2lH Akt
7% sheep blood(Kisanbio)E §H3-5l= MRS agar(Difco) H3
Hjxlo] 84 =EHo R =T & 37°C HigTIoA 24417 Bl
¥ttt wiF F SQtS Boto] H|EREE(B-haemolysis,
colony S £ A4), 7A1}-&-E(y-haemolysis, colony ¥
3 YA 92, 181 g8 (a-haemolysis, colony FH &=
Mg )2 BesArkKang 5. 2020)

2.6. RiAE O/LfE] BEE9 Rofm JHS Fof
gof wHoIN RelT AT TBEED vl age I
424 24 O3 FHF 2E(Staphylococcus(St.) aureus
ATCC 65382} Bacillus(B.) cereus KACC 10004)2} 13 34
2%(Salmonella(Sal.) typhimurium KCTC 410282} Escherichia
(E.) coli KCTC 1309)Z U4 ZAHUAE|(ATCC), =151
AELH(KACC), 121 BEAIAE(KCTC) 59 713l A
Z¥7} ol ARESHRAL, o] PIAYEES tryptic soy agar
(TSA) HiRIoA 24X7F HiF & Y HABES 05
McFarland(BioMerieux)2 BIr& & & 4NE 0.6% agars
I35t semi-soluble TSAS| dE5}] top agar plateE A| 35S
THKim 5, 2015). £2I3t fARFF0] BjgHE 0.5 McFarland
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(BioMerieux)2 Bt & 9 F, MRS 14| Hi HjZ]o] 5 uL
A% T 37°C, 2447 71 ST MRS agar H)
91l top agar plates &5 T 37°Cof|A] 24A17F v & F4
H clear zoneQ AE(mm)& =45t HYA u|AyEo] st
P EF RS TSt

oyt gaEe] et e S A APE B
A #55 FEe vvE] EREE9 1003 200 ppm A&
£ A AT B 5YsHA Adsto], vy = 4=
clear zoneQ] Al E(mm)S 735t HYA w2 diet &
w24 Bf oFEES sttt

2.7. 77 O/LfE] a8 3/FF a5 TUf
27.1. NE Y=g 53

ForE A Beet FAtTET Al £t vy Ea s
gt FES a3E Hretr]o] 9 HA RAW-Blue™ cell
(°]5} RAW cell, KCLB, Korea Cell Line Bank, Seoul,
Korea)& o} 83to] Aol ofg MRS +58 24519
t}. RAW-Blue cell®] RE8L 3-(4,5-dimethylthiazole-2-yl)-
2,5-diphenyl-tetrazolium bromide(MTT, Sigma-Aldrich Co,
St. Louis, MO, USA)9] 8¢ " o]8-sto] B7lstgl=d],
AE Qo] Sl tlEEEelote] Bas B4 Ofsle] ko
Aol =84 Q] MTT tetrazoliumo] H|4-8412] HZ}AY
< I MTT formazan© & &= S =45k= HHolth
(Gil 5, 2018). WA, 96 well plated] RAW cellS 1x10°
cel/mLo] =& 5510 24A7F v & 22| FANEY} &
A 27 LGGE ZHZ}E ODg=0.5 23t viFH 9] Aata=
2x10’ CFU/mLEZ Z} plateof 0.125, 0.259} 0.5 mL& *| 2|5}
W, o NS B ALY FEE AR vl HEBe
1003} 200 ppm =2 *2]3}1, controlS HiAE HFHOZ
A3t o]F 5% CO,, 37°C RACZ 24A17F #jsto] MTT
assayS 5T MTT A|2Fo]] PBS(Gibco, Carlsbad, CA,
USA)E 7Iste] A3t 5 mg/mL &2 MTT Ao 96
well plateo] 200 pLA 715t & plateS IF0|E TYS o]
5ho] WL 2}FA]A 37°Co)|A] 4A17F vioFsted MTT formazan
0% BALEE Sk F T 42 MAHE RS o83
of WiRE AASIY, 718" dimethyl sulfoxide(DMSO,
Sigma Chemical Co., USA)E Z} wello] 150 pL #7}sto] &
849 formazan 274 &A1 & FFEE 540 nmo|A =
Heet. AR AEES 2210 FAEE 2ze FYE 2
Iroll et RS0 UERAT 4 A 2FE A2
o v vekEe) g% B8 Ble] At 228 AR
Az ohgat et vle] BAAEE Slvle ARAEA
AZHNAN F2AE 2 AH=E Aok, 75 1 Lo
njue] AAR BT 0.5% H7kot] 121°Co A 158 <t
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ottt Bk ¥ No. 2 AHAE o]gslo] AofeeeEs
AAStA oflg ste] AP0 ARg A7HA] 4°ColA B
w3 A

2.7.2. NF-xB TAQIX} £td

AR Wl e] 379 oS She NFAB| 24T
+= A M| EN A lipopolysaccharide(LPS) Z+-2 of&] =Rk
£ 93] A= "o IkB(inhibitor of NF-kB)2| Q14k5}o]
ofste] GHTEel B WRE ojFHoRN FUAEY
transcriptional activator® 2}-2-517] ==t (Bacuerle 5, 1988),
B Q7oL T8 ol AT S4Bl A
ZHS 5L = e =2 TtolTH(peptidoglycan) 2t AT
A (lipoprotein) 5-0] T4 A|Z 2] TLR2(Toll-like receptor 2)
of Ql4sto] Ed5HE NF-kB §He-2 SHTCE AHHY 7]
5= B7I5HAtHChae 5, 2005). o Ao] AR RAW
cell& NF-kB/AP-1 reporter cell line(RAW-Blue™ cells,
InvivoGen, Waltham, MA, USA)© = RAW 264.7 macrophages
oA 4-EH AJEZ NF-«kB/AP-1-inducible SEAP reporter 3
HAAE 7HA AL Q710 R0l ofsf A=< wrow g3}
%] quanti blue Z[A|2F(InvivoGen)o]| &Js] A} #3217} Lojit
g o B E Tt 4 QIthXie 5, 2011). RAW cell 1x10°
cell/mL9] 5L & 96 well plateo] E33}0] 5% CO,, 37°C %
Aoz 24417 B Wi &, 2Rt Akt Fet PR
LGGE 77 ODuo=0.5 2T wigHe] Pt 2x107
CFU/mLZ Z} plate©] 0.125, 0.25%} 0.5 mLo] ¥} Ao
L. rhamnosus 1283} FAAY 2T LGGE 0.1% HAESH o]
IEES (100, 200 ppm)E A Z|5HaL THA] 24417F B9
H 5Tt 0% quanti blue A]9F 200 uLo} AFH 20 pLE
535te] GAloA 108 ¥HSA]Z] & microplate reader
(SpectraMax M2, Sunnyvale, CA, USA)E 0]-85}0] 650 nm
N FBEE SHSHAUT. &2 F4AFF9] NF«B 432
LPS A 2|9] A/d=} vluste] &/ A A=F weslad
.

2.7.3. Nitric oxide(NO) MMz =X

Nitric oxide®] AJAHFL N-(1-naphthyl)-ethylenediamine,
sulfanilamide, 18]1 NO*7} 8+-23}9] azo coupling: ©]F=
o, olwf = 79l & FE7t 540 nmo] FFEoNA HeiZtZ
7HlE A& o183 Gil 5(2019)9] RS ¥y sto] A
t}. Griess A|2F(Promega, Masison, WI, USA)S AR&5lo]
A He-S B35 NO 552 24319 RAW cell 1x10°
cel/mL9] FEZ 16417+ 52 37°C, 5% CO, ZACZE HjF
gt &, Bt fARERe FAHRT LGGE ZH2E ODgi=0.5
2T vjFA Q] MF4= 2x107 CFU/MLE 7t plate©] 0.125,
0.259F 0.5 mLo| Fo&2, AU L. rhamnosus 1283} F/g

https://www.ekosfop.or.kr

2T LGGE 0.1% HZEFE u]uhe] Sa=e (100, 200
ppm)E A5k, 447t viQF & LPSE 1 pg/mlLY] 52 A
gJoto] ThA] 20417 53t BiJSEATE 20417 HiSF &, cell HY
FA 100 pLE 96 well plated] H£5}3l, Griess reagent 100
nLE Egoto] AdFuE SUE Y JpedE oA Ao
1027F WES-A)Z1 &, microplate reader(Libra S35, Biochrome
Ltd., England)& ©]-85}9 550 nmo|A &3 & 745194
ZF 5] fARFS NO %2 LPS APTto] BAE H
wsto] B4 A Arg wHsith

2.7.4. Cytokine THiZl MM2¢ =X

tfAA| 3] LPSet oA Aot BAEE AzgdEd
% IL-69} TNF-09] AJAFS Gil 5(2018)9] Wi W5t
Z735th. Yol 5% NF-kB A3 Wiy} SAsHA Al LHj
§ * 479 A#FE sEEE AYsto] 4417 HiYg & LPSE
1 pgmLe] FE& A5t} 2047 Ft vt &, e
(1,300 rpm, 5&)5ko] A5HTHE Foto] GAZIHAZ2H
AHenzymelinked immumosorbent assay, ELISA)E o]-&35}=
cytokine kit(IL-62} TNF-o ELISA Ready-SET-Go, Bioscience
Co., SanDiego, CA, USA)Z IL-6 ¥ TNF-a9] & MATFS
Z7J5tdth. IL-67} TNF-a2] A7} ZEo] Hof Sl 96 well
plateo]] 54 A& 100 uLE 7} wellof] @2 3 2A7F &<t
Ao TEAZ & ASHS A|ASEY, PBS?E Tween
20(Sigma-Aldrich Co)S &g s}o] A| %3t washing bufferZ 6
3] A|Z3}3t}. Detection antibody solutiong @11 A9} 6
A7l &, avidinZ} 23 horseradish peroxidase(HRP) enzyme
2 Arlslo] AFRoA 158 59t WESA]7]| 1, tetramethylbenzidine
(TMB) solutiong 2o] HRP &40 that 7| A& Wh-A|A A
A1) W37t TEEH Stop solution(H,S04)S €0} TMB 7|
23} HRP 849 H3-S £24A]7] &, microplate readers ©]
85to] 450 nmof|A SFEE S5l FHYHRTH(LPS) HfH|
Tage HE2 FAbsto] el

2.8 A/

ol 4B B} AT BE AFARELS 35 W2 5 3
+3E AFEsto] YERN D, SPSS(version 27, Chicago, 1L,
USA) T2 71318 0]-85}9] Duncan’s multiple range test= Zt
497 709 $o4(p<0.05)2 AEIAh

3. Zn o

3.1. & Fof 28 2F 24
o9 ALS A e AT 674 ulute] ot 4 Thiy

o wl Aag #4slo] NGS BHUE B AU o2
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+He AWE &, 1 AL Fig 19] UeR It HAAF 4%
9] HE o} BHE W Al oA Bifidobacterium<:0|
45-76%2 7P =2 HlFog 9H¥sa 9tk Kim &
(2019)0] W= Yukz o7 Fooj|= thoFet 2| gto] EA)
sto] BHE dFHok= Foks E59 S8|1d wEo] A u|
A& oA Bifidobacterium?:] F3E7}F w9 Tl K I}
of o[l A ATt FARE AFS Eth E3 FUSE A+
=olA Hagk got #HoflA 7Y S4ste] 27t golgt
T52 4A LactobacillusEL 2 AL AE 7-12%=

HEEE Btk ES, IF tiAARlA gram-negative
|+t 5 Citrobacter®} Escherichia®s Y A|#S0] 25-30%,
9-23% #FC &2 HAEHJYEH, ol & fdot= 45 5
Citrobacter(C.) freundii®} Escherichia(E.) fergusonii 52 %4
ore] FHA R E= SHOA EH ARZE HiEo] it
(Kim 5, 2009). C. freundiigt2 W Nd#e] + £57 5 5
2 (Kim 5, 2018), B, £, SE0|L} A% GalA &
TAE 4 loH, 7T Al dijoA= A Ao =
AstAIgt, "ol W2 AFEoAE BY A9 dato
o, A WS HAotl e AR dEA ArHKim
5, 2018). E. fergusonii®] 73-%- Enterobacteriaceae®] 3t &9
BN #1EFA 2 FATHOR E coli®t FARE 4 7HA
2 SUck AR E. fergusoniiic o), 83 44, whel, &
H, o SolA 2= 9ithe 17t lch(Farmer 5, 1985).
ofo] Y HH=o] FoFet AFoA W= A AEE= B
4 AL ASHR] ZYEHP I o] AAGES ¢
o Hro] A3t A47h sttty AZE

¢

i

=
Ml

-

]

ol

r

—

32 BH Mg §F P79 22  &FF
IDZHO|QEIA TAY ARV|SA YEE = Lactobacillus
9} Bifidobacterium?; ¥52 AZAE, AR AZA, AHR

Metagenome analysis (based on 16S rRNA)
100%
90% Escherichia

Clostridium

R

80%
70% | Enterococcus

Clostridioides
60%

Pseudescherichia
50% y

B Citrobacter
40% B Lactobacillus
30% Pseudomonas
20% streptococcus
10% | B Straphylococeus
0% L L L W Bificdobacterium

Subject 1 Subject 2 Subject 3 Subject 4

Relative abundance (%)

Fig. 1. Relative abundance profiles of individual subjects on
each platform for species.
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HEA 5 Aidos 7P wol AREIL =tl(Vrese &
2001), & AFoM = 4 HIFOl &2 ol il ¥EE
=AFSsl7] flste] GoHEH O R Alfet #FES FET
W4 SISk TR ARHAIE AHgTtel W 5 B
QA ST WS Fh F T15E Beldlo] 2} 5
16S rRNA 97|14 ¥ HA45to n|AES 57455 tH(data not
shown). 715 B2l 2E tiR0IA AES Lactobacillus
rhamnosus 4452} QXA AEH Escherichia fergusonii 13
2+, 18] Enterococcus faecalis 145 5013t} HollA AF
o Alet Ay Aot Aol thgdt ASHiAlE ol-&5to
] 545= W= Bifidobacteriumol| Gt =

9] B &]R] ¢k=t|, Song 5(2002)°] W2H Bifidobacterium
&2 JL8FAET wid ol AthEaL, Ao @710l
E4og lsto] 27t A grhal Awsto], 2 ATl
At AEF A et @714 #FEC] B2 RER HEH
Ao g Atr¥th. SHARE Kim 5(2019)9] HAloAA{d, Got &
WHoj| A 71 -45te] Eej7) Bolsh FARFTFER] Lactobacillus
So| B A7AMoAE v Bl | T FARE A
B

3.3. Ze[HFI Y LAt

20199 o]F AFOJFERtAA A= A7 AR 7]
= g7 o] AAE HRe} Zo] ZEHlo]QEA
sto] A WA Ef o, &34, tAEHy 4 5 oA
2 olales Aol YrkEun 5, 2021), olo] & ATl
B3t SARFZRES Ao EFSA(2012)2] “probioticso]
3t FAA 7} 7to] =2kl o) whet ampicillin, clindamycin,
chloramphenicol, erythromycin, gentamycin, streptomycin,
tetracycline, kanamycin, vancomycin 5 9% A Eof gt
W B 55 548 A5 Table 19] YeRHIE BE
FRAA S| TS YePH Lactocaseibacillus rhamnosusZ
L28, 1-1-1, 1-1-9, 1-1-14, 2-1-13, 2-1-17 2 4-1-19 5 759}
L. reuteri 11-2 135 33t & 855 Aoz Adsty
oh Y9F AFH(Han, 2021)0)4= @ob EHoERE FEH
Lactobacillus reuteri 5 9415 % gentamycin, kanamycin,
chloramphenicol 5 @Al et Hj/do] ltkal B sl
o, & AolA ALE #F5 5 L rhamnosus 128 32}
L. reuteri 112 w5t 3] UlAdo] et 9172 Kol ok
8& B 2E gRlstSit). ofef 2ol w5 ThejollA A
of thet ¥z whgol 27| wjzel, Kang 5(2020)°] A+
SF vRe} o] tiRE o] FAktEo] thefet Aol dhet A
Aol Y= 7HAAL Qlo] AEdR B 7154 2A2A &8
8= B7Fot7] Hof| RIEA] AP om SRIAYS =55t
of & Zojt}.
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Table 1. Minimum inhibitory concentration (MIC) values against 8 antibiotics of Lactobacillus spp. used in this study

Strains Minimum inhibitory concentration (MIC) values (mg/L) of lactic acid bacteria against antibiotics

EFSA guideline

Clindamycin Chloramphenicol Gentamicin Kanamycin

Streptomycin Ampicillin ~ Erythromycin Tetracycline Vancomyci

Lactobacillus 1 4 16 64
rhamnosus

Lactobacillus 1 4 8 64
reuteri

Lactobacillus 0.19+0.01"  2.00+0.00° 6.00+0.00°

rhamnosus
ATCC53103

Lactobacillus 0.50+0.00"  2.00-+£0.00°

rhamnosus 1.28

Lactobacillus 0.03+0.00"  1.00+0.01°

reuteri 11-2

Lactobacillus 0.38+£0.00°  1.00+0.00° 8.00:£0.00"

rhamnosus
M1-6M-1-1-1

Lactobacillus 0.25+0.01¢  0.38+0.00" 4.000.00°

rhamnosus
M1-6M-1-19

Lactobacillus 0.5+0.00" 2.00+£0.00° 6.00+0.00°

rhamnosus
MI-6M-1-1-14
Lactobacillus 0.38+0.00°  1.00+0.00° 8.000.00¢
rhamnosus
M1-6M-2-1-13
Lactobacillus 0.23+0.00°  0.25+0.00° 1.00+0.00?
rhamnosus
MI1-6M-2-1-17
Lactobacillus 0.5£0.02"  1.50+0.00
rhamnosus

F2-6M-4-1-29

16.00+0.00"

12.00+0.00°  32.00+0.00°

16.00+0.00"  32.00:£0.00°

192.00+0.00¢ 12.00+0.00°  0.38+0.00°

128.00+0.00° 24.00£0.00°  0.38+0.00°

128.00+£0.00° 16.00+0.00°  0.75+0.01°

192.00+0.00¢ 24.00+0.00°  0.50+0.00°

16.00+0.00°

16.00£0.00°  256.00+0.00° 32.00+0.00°  0.50+0.00°

32 4 1 8 nr

64 2 1 16 nr

24.0040.00°  0.05+£0.00°  0.32+0.00°  0.25+0.00° nr

16.00+0.00°  0.38+0.00°  0.25+0.00°  0.064+0.00° n.r

48.0040.00°  1.50+0.00°  0.50+0.00  16.00£0.01° n.r

2.00+£0.00°  1.50£0.00° nr

0.38+0.00°  1.50+0.00° n.r

0.38+0.00°  0.75+0.00° nr

0.75+0.01°  2.00+£0.01° nr

6.00£0.01°  0.23£0.00°  0.32+0.00°  256.00£0.00° n.r

0.38+0.00°  0.75+£0.00° nr

YValues are mean+SD (n=3). Different superscript letters (*%) within the same column indicate significant differences (p<0.05) by Duncan’s multiple

range test.

Probiotics= AW 24 Wol A AY=sto] A3 f F-83t A
2 24dE Yol shH, 88 diolu sdHo] fido] §lof
ofF sttty & A QJrk(Salminen 5, 1998). Table 20 AA|5H
AAY ForEwolA Eagt 779 AldFFet YFEHRTZ
AEE LG 25 8850] gl Ant 88 S e
= 202 EQIE}t. Han 5(2021)9] EIoA = fofo] &
Hol A Belgt 759] Skt oA Zut 89, &, 6884
S UElo] I QPAgh #FUS ERIstirtal oo o
T Aot fARSE A3S Bk

3.4. RAAE O/Lfe] Ele =9 Rofa YHs TIf
A 2AME Bl AWE 859 REHET ol fAE
FE& o8] Az vve] daze] ey ndE 430

https://www.ekosfop.or.kr

ot 74 72 Adsta, 1 ATE Table 39 LR
ot BEHFFE £ I YAH9l B. cereus®} Sta. aureuso|

tiole] FANZRTQ LGG(17.85+0.037F 18.90+0.04 mm)
9] A thY| L. rhamnosus 128 w52 79 242+ 35.79+
0,00+ 36.03:0.01 mm?| AL tekfol RO P B
2 B} ESE O A E coli® Sal. typhimuriumol|
A E L. rhamnosus 1.28 HdF= 36.91+0.022} 33.10+0.00
mm®] AATE U AEE, Fdi2TR] LGGFol 22.07+
0.013} 17.2040.00 mm ZHe Hoj 1% SAFE0] A=
AR 0] B TS RISHT UL T 5 Ak
o] ZAxe} AAEl] Kang 5(2010)9 FF-Zzto] w=w
Lactobacillus rhamnosus GG-4 37} 652] HYUgtof st
T 7ML AR, A 2717} 18.00£0.02 mm 7
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Table 2. Prevalence of haemolytic activities of isolated LAB strains

LAB strains Haemolysis

o B 7
Lactobacillus rhamnosus GG ATCC53103 D - +2
Lactobacillus rhamnosus 128 - - +
Lactobacillus reuteri 11-2 - - +
Lactobacillus rhamnosus M1-6M-1-1-1 - - +
Lactobacillus rhamnosus M1-6M-1-19 - - +
Lactobacillus rhamnosus M1-6M-1-1-14 - - +
Lactobacillus rhamnosus M1-6M-2-1-13 - - +
Lactobacillus rhamnosus M1-6M-2-1-17 - - +
Lactobacillus rhamnosus F2-6M-4-1-29 - - +

", negative haemolysis.

P+, positive haemolysis.

Table 3. Prevalence of anti-microbial activities of isolated LAB strains

LAB strains Anti-microbial effect (Inhibition zone, diameter (mm))

Escherichia coli Salmonella typhimurium Bacillus cereus Staphylococcus aureus

KCTC 1309 KCTC 41028 KACC 10004 ATCC 6538
Lactobacillus rhamnosus 22.07+0.01<V 17.02£0.00° 17.85+0.03' 18.90+0.01'
GG ATCC53103
Lactobacillus rhamnosus 36.91+0.02% 33.10+0.00* 35.79+0.00* 36.03+0.01*
L28
Lactobacillus 25.72+0.00° 26.38+0.00° 33.30+0.01° 35.18+0.00°
reuteri
112
Lactobacillus rhamnosus 9.13+0.00" 18.94+0.01¢ 30.47+0.00° 29.11+0.00¢
MI1-6M-1-1-1
Lactobacillus rhamnosus 11.04+0.00 8.67+0.00' 28.89+0.00¢ 28.68+0.00°
MI1-6M-1-19
Lactobacillus rhamnosus 15.9440.01¢ 19,73+0.00° 26.86+0.00" 30.14+0.00°
MI1-6M-1-1-14
Lactobacillus rhamnosus 10.11£0.002 14.89+0.00° 19.12+0.00" 25.81+0.01°
MI1-6M-2-1-13
Lactobacillus rhamnosus 7.1840.00' 11.08+0.018 27.61+£0.01°¢ 23.95+0.00¢
MI1-6M-2-1-17
Lactobacillus rhamnosus 13.10+0.00° 10.72+0.00" 20.18+0.00¢ 20.15+0.00"
F2-6M-4-1-29
Oj+LGG 17.94+0.01° 19.22+0.00° 18.75+0.01° 18.34+0.00°
Oj+L28 37.91+0.00° 28.100.00°" 36.14+0.00° 25.30+0.00°
0j+11-2 7.64+0.00° 5.10+0.01¢ 10.02+0.00° 8.10+0.01¢

DAIl values are mean+SD (n=3). Different superscript letters (*%) within the same column indicate significant differences (p<0.05) by Duncan’s multiple
range test.
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T2 8ol 71 Asltkal Husto] B Aol Akt A
W= BTk ESE L oreuteri 112959 AL, o2 Bad=F
S0l Hls] 13 g+l Hewt 2500 thefAf ARt 35.3+0.01
I} 352+0.00 mmZ ¥ A L4 YERHSIT

webA] A WA, 8284 SOl gt kAol g E
ol S GASS B3 239 L. rhamnosus 1283} L.
reuteri 11-25 o]-&sfo] tjue] HaES A XSt & Follo A
S AR5 AHEUT 1 23} L rhamnosus L28% v 4SH
nug] TaE(O+L28)2 B. cereus$} Sta. aureus©l| ts}o]
Z¥Z} 36.14+0.003} 25.03+£0.00 mm2] AR TS YEM =T,
0]& 18.75+0.013} 18.34+0.00 mmo] JA|T-E HQl FA=
F LGG ulute] SHEOHLGG) B3] ot ot 7o 2=
o= AYPS o] FHBT AR FEOE Ft B
Bk ®3t, I 2479 E. coli® Sal. typhimurium©] T
A E 0f+L28 TaEL 37.91+0.002 28.10£0.00 mme] &
A YRR =], 0/+LGG ¥R -E0] 17.9440.017} 19.22+
0.00 mm & Hol I8 S4d=0] Az FARE =59
FHEAS B85k 22 9IS &= ATt Lactobacillus
4:9] 749 Makras 5(2006)°] W2W Lactobacillus<0] BHE|
2 QAT -2 JAHEHS A Salmonella typhimurium
9] S A3ttt 51 2™, Maragkoudakis 5(2006)
SAE || A B3t lactobacilliz} 82| QAT 22 22
£ AR LB Salmonella typhimurium®} Escherichia
coli7} Caco-2 cells| F-&=]= 22 BAZ oz A5t F
AE A 4= lohal Harsto], 2 AtoA] =% 45 E
+ Uy RS 9A ol 9A 240 Qlol B B
283t 2ot #opof &-8o] 7ed AR Y|tiHth

3.5. NF«B TIAfOIZ} 24 YH5

Jolpuol Beje GARTS PlLe WaBol AR
Z400] HAE G Yohur] otol WA A% BEEE
7FeE 43t e eS8 % 0D600 nmoj|A] 0.52 27
S} HjFH(AFS: 2x107 CFUML)S 2+ plateo]] 0.125, 0.252}
05 mLE Aste vt oy WAE Ea) AuE L
rhamnosus 1.28 &5, L. reuteri 11-2 F-F9}F FJNZTEL LGG
+5E5 uyz] ojzto] Z+zt 0.1% FEste] 1002 200 ppm
o) BER Fo] WS 7 platcol AAAE W FA2A7
(control) THH] HE H2|Fof| A 90% oFe] SAES UEW
o] RAW-Blue cellof] i3t A2 =42 YEltA] ghQlt(data
not shown). FAHFS T ZHO|Q AT A £:320] HAA|AH]
< A Fo3t AE-Z ol HAEE EEA ATHGIl 5,
2018). QJEAQ] AHR #F2 L. rhamnosus GG NF-«xB
o] ASHAGAAE AAAA HY7 5= 24ok= AR &
24 9loi(Zhang &, 2005), & A9 FAHRTEA AP

https://www.ekosfop.or.kr

29}o] v S SIoh AHESHAh Fig 2A0] AAT vhet 2ol
FAYZT LGGS} A F3F L. rhamnosus 1283} L. reuteri
112 #4355 LPSE A=A]Z] RAW-Blue cello] Z+zF X2t
O =7 23l NF-«kB/AP-1 ZHARIZS] A =& 75513
=g, BYHE 7} plateo] 0.125, 0.25, 0.5 mLE AT 3tHS
o LPS A2 thH] FHETHLGG)S NF«xB HAZ/S &
AL 0.621, 0.502, 0.555 ng mL'0|Q1L, L. rhamnosus 1.28
3= 0.628, 0.723, 0.746 ng mL"', L. reuteri 11-2 FF=
0.894, 0.885, 1.045 ng mL"'2 A &3 & L. rhamnosus 128
w37 7P F2 Ao A NF-«B A/4o] AAaks ats
BH TS L. rhamnosus 128 #4535 o]8€5}o] THE u]itg]
HYES] FAS 852 B7Iet A, Fig. 3A0] AAISE v}
Zro] L. rhamnosus 128 4-F= TaA|7] Oj+L28 WFES
1007} 200 ppm 2= A 2|53 w| LPS AF=of oJsf NF-kB7}
ZAshe AL 27 0.5449)F 0441 ng mL'E £ HEOA
Hop gate 22 & 5 A8l ol FAEHERTRI LGG
FE ol&sto] FaAIYl vue] HgE(Q+LGG)O] 0.6442}
0.605 ng mL'9] ZAL B L rhamnosus L28 FFE AT
oy BREE #5 IEAYTED 52 oA avE B
At

3.6. NO 44

gol o RE Uy fAFSe o]E o]&oto] i
AlA AZgE ojue] daEEo] LPS A=08 S5t tf4lA|
L7} gl Foll BAE NO WelkS &5t 1 A&
Fig. 2B9} 3Bo] UEfQIth Kim 5(2017)& NOX EHAJAkA
9] dFOoE AFE FUol= 583 ATE ol= A0 E &Y
A o, =2 vRA3S 7H A BAEAEA nitric oxide
synthase(NOS)°]| 9]3]| L-arginine Q25 A=), £3]
inducible NOS(iNOS)7} 92 4ol Hofsh, LPSS} TNF-a
59 A543 cytokine®] A=o] Sl w YAHTHL H 15t
B oA g5 FEEZR LPSE AFste] RAW cell&
A= & 242 ARATE AR AlEEgd Fo AAgH
NO2| = S45I3H. Fig. 2Bo]| A|A[QE HE9}F 2o LPS A
T e ZF FFE9] FHE 7} plated] 0.125, 0.25, 0.5 mLE
A2)5t9S o FANZAE 6.386, 6.814, 6.814 ng mL'9] =
A Avgat 92, 128 73 2+ 8.386, 9.100, 10.052 ng
mL", 11-2 FFE 9.957, 11.005, 10.529 ng mL '] NO &4
e Hoj AldHFE F 128 #3vo] AsLoA Asie
o ok7ro] AA|EIE VYEFHT 3 449 A EdFES
ol-gsto] WRAIX] vute] HigEE SOl 0/+L289] Z5- 100
I 200 ppm FEZ A © 27 6.0059 4.671 ng
mL'2] NO &4 & 1, OH+LGGE 5.8629F 5.195 ng
mL", BluE] YH(0j)2 6.4817F 6.290 ng mL'9] FH& Ve

(]
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Fig. 2. Inhibitory effects of lipopolysaccharide (LPS, 1 ug/mL)-induced NF-KB production (A), NO production (B), cytokines TNF-a
(C) and IL-6 (D) production in RAW-Blue cell by the isolates. All values are mean+SD (n=3). The different superscript letters on
the bar indicate significant differences (p<0.05) by Duncan’s multiple range test.
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of o] Wrk AL 1T & A
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cytokine TS 2733 274 Fig. 29} Fig. 39 22} L}
Waltt. Lee 5(2013)9] Eilo|A] cytokine o4 TNF-a2}
IL-62 tHEZQ Y54 cytokineC & HIEIU gIAANE &
HAN 27} LPSE A= EH Hefet A5UAEC] S71sHA €
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£ QAFEES ol85to] A2 Hlhe) WaRe] ot TNF-

a®t IL-6 59 cytokine B2 B3E —é’éﬂ Sto] Fig. 2C9
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Fig. 3. Inhibitory effects of lipopolysaccharide (LPS, 1 ug/mL)-induced NF-kB production (A), NO production (B), cytokines TNF-o
(O) and IL-6 (D) production in RAW 264.7 macrophage cell by the Oenanthe javanica fermented from Lactocaseibacillus rhamnosus
L28. All values are meantSD (n=3). The different superscript letters (a-e 100 ppm, a’-e’ 200 ppm)on the bar indicate significant

differences (p<0.05) by Duncan’s multiple range test.
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