/

IHI( O )

.

]

H
(=

o
=

),

=AMt E X ALY 2023%

=Hob 3HH|(

H ™~

Xl = F 3

ol &

<0 .~

o i T

o - g ~ I~

SN AN i

- .| o ~ Jor __n___. =T

-y N m_n o M

M Mo S 20 1 i il

_n_ o = K0 .=o MMN

5 ]l R

ol m _lwl_ —— ™

i K" I

L R
- wn

RS-2022
-1P12204
0

HOmO=T RN <M ol B0 oFl
HO il K <1 2T WO IF

NIK Kokl HIMzTSour<lor =alolR0 =100 ol

2024




H &=

(FRE713L - 2022. 4.

7H]:]E}_”

- 2023. 12.)3HA0] AERTAZ ASFUTT

2024. 07. 29.

—~  —

=J O

= __o_.\_
D

%0 00
m

p NP

&

T Ko
Bo Bo
o
g4 Bl

7 o
Kk o

—_—

1o
o
nE

of
-

B
)
Kk

—_—

O

<+
o

.
110

o0
=r
fay!
o

o

gyt

59

T8 A18z0] met HuA Ao

off et

=
o

TrATREAS] )




||
ofr
i
A
e
i
]
e
4
=
nE
>
i)
-]
il
N
M
18

Al HM17E MA] <H23=A3E #EH>

| (3% & 17)
o=
- E —' EI_ol=|
ESEIIM e /], 2ol ]
Zotall X 7| 2y SYEMER At TIS AL SR ALY
o
RS ET A T A 21254 RED
(S Al 2HA) (B Al ZHA) b =t
SZATL AHHS
21IHS ®2022-34% CERE))
HAPILAHHS 122040-02
7 Jtatsto| &
,J %_},I;' E|E LA0906 45% LB1801 30% LB0906 25%
= MTE T
= ;
= | SEHAELAI|SER PA0201 45% PA0102 30% CA0105 25%
=
SoATIHUH =
(SlE Al Zd) A=
=T 2z B4 Z2HPo|E AL JEH Jled Y
AT i o of = Functional ingredient development of kimchi starter probiotics for
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1. A7Hend el 7He

B U Z2HOIQEIA A2 Mz Fibdat & weEAH dF¥sin A

O 2018AEE 7|M2e2, ZTZHO|QEATI =4 HA7|s
2020 ZHAUI|SAEAIZOM U J|F AR 571 7|5M fE & Z=ZHO|QEIATL £
ok 8,856 &S 7|53 20, 2016 HFE X[t 5 A

[ 1H el L)

. 8,856
S
O
G000 25
=R 0
002 o
I
HIK
I
N
e L7
2076 27 2018 2019 2020
S 2 O TR ——t O TR HEE ()
[2=1] 32 m2ulo] YA F U]E (A7 5AE H AH|AL A ZAL, 2020)
O Z2HO|EA HEM FE ASEs fEc DAY FUMDLE S5E RAF2 19500, 0]
of £st= FA&IF2 HAL7|SAZH 2AHsto] LA YFZF 19~1002 CFU & EF, FUsH it
™ 34, Falid A, tiHEs el 7|52 MHEo EAY F US(HL7ISAHEST)
s =
L.acidophilus, L.casei, L.gasseri, L.delbrueckii ssp.
Lactobacillus bulgaricus, L.helveticus, L.fermentum, L.paracasei,

L.plantarum, L.reuteri, L.rhamnosus, L.salivarius

Lactococcus Lc. lactis

Enterococcus E.faecium. E.faecalis

Streptococcus | S.thermophilus
Bifidobacteriu

B.bifidum, B.breve, B.longum. B.animalis ssp. lactis

[®1] IAY A 195
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e [0 o2
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S84 A@E fdad Z1s4dg
; FOIRE AT B4, ol oA, e
A|2009-28% L - A
2013.07.05 (2009 oron) [EEUleleda(Exay) Rtoielg Agste] o] £ 5 4
- Me|ghizls 253)
A2013-17% - ; . o 2pRld-S-of ofeh w| BLALE] 7 &
2013.09.26 (2013.07.03) |Lactobacillus sakei Probio6h L~ 012 (Aa]ari 7] 252
H|2014-5% , a5 AA Zad] E28 & 4 28 (M
2014.02.19 (2014.02.04) Lactobacillus gasseri BNR17 hc32)
oaoizs 20162 |2 " TN 8o oIt ¥ Ao 8
04.28 (2014.04.23) o 2dje] QEIA ATP ;3 ?2;} e A A LA He] o] FE (A
7% 35)
M2014-27% - AR A2 8 ol A Ao =88
2014.07.14| (5014 07.03) [VREX Z2Hlo]oE2 o8 {’ﬁ?li%*a?l% 2573
15 - A o 1 =
2015.01.26 (;%21%1311015} Lactobacillis plaritarim HYTTI4 l';f-‘ﬂ"“ EE E 4 US (WA
. . =]
E ®|2015-28 : A2 o] 2|t m| ¥ o 2 BE] o]8 713
2015.01.26 (2015.01.05) Lactobacillus plantarum HY7714 o] 522 & 2 23%{%&!%}%7]% 23
2018.01.05 (2121%171;62%} \Lactobacillus gasseri BNR17 A A 2 ao] £ 2 2 ol oAz EA
H2018-125 e B o [Henolvb2o] o|5t m|Rate] ZHA o] &y
2018.12.14 (2018.11.22) Lactobacillus rhamnesusIDCC3201 A28 H2E s gle(A121at4 7] %)
2019.05.09 éﬁ%{g;_‘% Lactobacillus 282 HY7601 + KY1032 A1l 2 A0) £29 & 4 9le
[22] = =2Hjo]oEA JJEAYL (A YA, AZFeA Yt 5 o]x])
W U Eo] 7SN EAl HER AYV|ISAE dRAFO| B
O dHtAZo| &85 e Z2HE #F= 2 7S EAE & = JUEE duAE Jlsd ®
AIHE 20 128l 2E Aldst e, TAE AZLT|SAE 78 |2 29052 ALEsH Al E0|A
Lt, 298 O|2|e| JEE AISY 47, HdZV|ISAE JEZ HEZE Q¥ AERE ASSHH Jts
Shet.
O ZlsdEAAME'2 220 18 J|&E, 196EF(S=AZAER S| 00X 71&)o| 5=
A0y, 0|F SERII 80BTL2=2 7t& B, IXF - WREHRF) 1785, F7I8E 15550/, &
Ht AlZo| V|5 BAl SHZ A AZ 3 AZT|SAE FEAEO| A MEe Hdez Eotel
ol
=
B A3 &4 BHslol w2 ZZHI0|QE AL MER 7(sM B
O Atsl-&d EHol|lM atel 2 JHM, el5t ndHst Sof wet AZA7|SAEA st =271 S71st,
2H|Xfe| Ciekst 32 MER 7|58 ME AEO| BzZixD A0, ZFA| I3'|/\1|EH7<| so=z olsl



20| HF=HA v|gdza2M Z2F &4 olgt, 57 AZo et T I S7tst JD, X
28 X FEE2 AMZ A =2 29, 120 ANZH|= 71,265€%22 F ALY M Z LIEILID
ol
=]

Y
0y
HI
oot
0>
-~
()5
N
o
N
<
*x

O sl 7|sM |gatd AlE 29, BLIS Probiotics(R&ZHE)2] M18, K12 f4tdel 7|sAMBE

= 7 2zt ZZHPO|QEA HES AEststn U220, Respiratory care

Probiotics & 475t Hofjz= HEZE0| =X ¢e. COVID19 8ol e HASA, s57| HLY
|1

N
Jo

of thet olfr2 e F==1 AN &= 57| A, Olg dd 2d dL7|sd B2 sHAE
ol =27t S7leti, dZ7|sME 2 ety E2] 7|54 ZEAl MEo st &K} H=EE =S

AoZ of &= AS.

¢ BLIS PROBIOTICS™

TEENH
&GUMS

INETARY SUPPLEMENT

{ BLIS PROBIOTICS”

THROAT advanced oral “::Pirr:“'-:"ic 4
HEALTH My | e

2 IZ0H Mol BEE 557 AL AT DHS AL
Z o 7lsd |=of tfst JI0IEE MAEHsIF2H
ZZ2dl0|E A= z[Z 00|
7 lon], IZZHIO|EAT} 2=
Ao 217t A= FER2AMe| 7ol Jtsed A2

O ditdoz gtestan XY 25 2ot olsgloll oof thatztgol x| 2ot ==L, &
FahE £ Aol oY dFH=2 ok e YEivt XHE F 2

P

x4

< IEdo| st €5 w2l X|g
Mfree fatty acid) ==0| &7, 9| oL X|= XLEFHES
AL o|Mo| ZT|EF ElHAM 2l&2l XMEMdo| RerEA FH.

O ¢o&d XMaMdo| s 8¢ 83 osdl vitdo|l sty o 85 esdl F=Z:2 =7
SR =0, DY AefTF X|EECH ol2{st MEjolME XEEZoA SEE2H4TM XLE T2
Z2(hormone-sensitive lipase) 40| Z7I=0f X|2=&9o| Eali7l FREHA Zuxo=z =
we| X s 0SS 371 el Ak me =2 2lsh X2t MF ef X|ZHEZAofM Fsl

XgLol si7t=lHAM 2o 2 RedE= Rl AgM EL vHH2z2 SItshAl E.

O 2tez U=l X|dhat2 H|Ef-At3H(B-oxidation) THE S Saff Atatz|of o XKz o=
T AT, SMx|goz Matz|of Zho| EXHE =z AX[oH Dl&2IE S(hyperinsulinemia)2t 11
Eh(hyperglycemia)0| X|LHE ZRollE X|2hab AT AXME D, SMXE gHMo| EFE

o

net >

O &, 2t M sterol regulatory element binding protein—1c (SREBP-1¢)2}t carbohydrate response
element binding protein (ChREBP)O| &M 3tx[0f X|ubdt M E FXsts FHEA &§o| S7tE 0,
Xlekat M Botz2 MAMHE= 2U2E-CoA (malonyl-CoA)7} carnitine palmitoyl transferase—1
(CPT-1)2| =82 X5t o|EZEE[otof| A X[ 2o HEF-AMSHE ZEAAIZ . w2l X2 Ashe
AM = HAM  BMX|E Fdo ZHest X[gio| XEMez SaEHAM ZF U XEHEEo| FXE+=

7L
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AEO Oigh 2 BVhs Vel AAE AEEE Soff dEEEE

S HEICiAOIM EHME titez oloX| AZ (B=HZB7IsAEF™SE], 2020). old, 257

dol =5 £ 7 Us ME, 5o Hogn guds STAME = Us HMBO diE =2 SII=
OlofX|2 A=

k== ‘ s =
ol el et LEe [ —— | ; 3
et He (hyperglycemia) ChREBE i =
Acetyl CoA carboxylase '\ biE=2Ee|o
NOIsEl WS 1 malonyl-CoA
gk el (hyperinsulinemia) {au,- acid synthase

Stearoyl CoA desaturase
t el At

t SSAE g

<

Jo—

LDL

188 S8AY

O

O oHM HMAM HAEEHCOPD)T 22 57| A2 Hio|g
gl olof|l o|shAM =X|ArM|Z(dendritic cell)2] XM AISE S5

MRl 7|2 HE MEfE ohEH =of 2 = bEsE AMEE AER Ao o6 WM FE2
TE2 SETH AT 32z AMEdM MESM ALOIEFIR S0 2H|EO FES LA
S 2H|E FE35H0{ 7| &X|E o} MAlD 242 S & ZOE LMA|Z (Barnes et al., 2018)
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wyEM LIRS

JE HTHE N7 »* Narc | Gobletcel
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y £
b { - RORyt
% -

ol
Neutrophil

[235] 45748 =571 289 24 W7HIS(EA: A4, 2020)

TA7 cell

O ZZHo|QEA= chMX|2HAHShort-chain fatty acids), ehrtE EFO|= (Antimicrobial peptides),
M| Z e|ctetF (Exopolysaccharides)2t &2 HAIEZE S M50 Aol HAAARZE FH Al7|&
He2 ™ otEm, FOIEA Fof wHWYEE FoAA(Maurya et al.,, 2014). 53,
Lactobacillus reuterie= HIZOIAM Treg MEZE BZIMA7 @352 2510 HolA S|AEDIDE ALO|EFt
olg ZLLAAH TE7| HEZE JWMstE 227 A= WS EIDE(L et al., 2021). E3F+ Bacillus
spp.Lt L. rhamnosuse Z|E2| ZHES ZAA[7|D 7| BX|AIMEM SEFLt HAMEZE =H
Sty 4 73t 2 MARIXIE ZHAAI7] oHM HAMA HEStES 25T A2 LEHE (Holzafel
et al., 2021; Carvalho et al., 2019)

40

27 N AT a7 U2

50

x
aa]

|
O #& Mz ch

53]
o

x| F& & #H 2l (periodontal pathogens)oll= Porphyromonas gingivalis,

o



Treponema denticola, Prevotella intermedia, Aggregatibacter actinomycetemcomitans §90| U=
o, olE o|M&0| @AM3t= lipopolysaccharides (LPS) W S4 2 OIARMES2 =21} HANEZ
oM EE MEZM ALO|EFIQl(proinflammatory cytokine)2| £H|E ZI7HAZ

O E53l, IL-1B2F TNF-a= =2Z|mjrjof Zo{st= CHEAMC MO|EFIISZ, |L-1p= ESAM=Z
recruitment, Cled s el S L (polymorphonuclear  leukocyte) 2 priming/degranulation &AM,
prostaglandinzt &2 HSA ofj7H A 2F matrix metalloproteinases (MMP)2| MAM =7} Zzd &M
ANall, Tt B 2HE 2#Ms S5, TNF-a= M ZE apoptosis, = &%, MMP &H|, intercellular
adhesion molecule (ICAM) g3 2 |-6MMES ZIHAIZ|L, IL-6&= TEM=ZE &M 2 3 55, 7T
HZF 235 FXEe2M =R nky| 1pygo| zhofgh

O HHZ, interleukin—4 (IL-4), interleukin—10 (IL-10), interleukin—1receptor antagonist (IL—1ra)
So| H|"SM ALO|EFIRIT} tissue inhibitors of matrix metalloproteinases (TIMPs)2| 4 &to| E7}
= HA AZLSE X F MEfE FXISHA =

Mz
o o4
;- o|o|g|c
J'“’l Hews)
Neu
(oe?
I openg
IL-6 E
— TNF«
/ ) ) /g T cells
/‘ A | g’ﬁ RANK-L

=8¢ "f.l / ~—_ TNF«

IL-17

LA }/’
B cells
o 09
TNF‘“J“IL-W RANK-L
o . |lolo|

IL-G\' = /

D RANK-L
TRAIL\
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<Table 1> List of strains used in this study

Strains Properties Note Code
; Arolm Positive LGG
Lacticaseibacillus rhamnosus GG sET e control
5 P Positive WCFESH
Lactiplantibacillus plantarum WCFS1 cET e control
b - =&
3 Limosilactobacillusreuteri EFEL6901 g 44 S50 EFEL690T
bzt =&
4 Limosilactobacillus fermenturn EFEL6800 & as Chil EFEL6800
[1 =1 Al
5 Lactiplantibacillus plantarum DSR330 = e DSR330
g, A9/ 22Uy !
’ A
6 Lactiplantibacillus plantarum DSR CK10 ofgt, BHE/ Chix/ e CK10
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st SHAlH Ab
10 Lactiplantibacillus plantarum DSR KF15 e, ghd of & KF15
SHX| Ak
1 Lactiplantibacillus plantarum AF1 g o & AF1
_ Ab _
12 Lactiplantibacillus plantarum J1-8 o & J1-8
— CEA
13 Lacticaseibacillus rhamnosus DM65 REL DM65
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<Figure 1> Effects of heat—killed bacteria on nitric oxide in LPS—induced Raw 264.7 cells. M.A,
methyl arginine. NO inhibition was measured by Griess reaction assay. Results are expressed
as means * standard deviations (n=3). Different letters indicate a significant difference at p <
0.05 according to Turkey's multiple range test.
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<Figure 2> Effects of heat—killed bacteria on nitric oxide in PG LPS-induced Raw 264.7 cells.
NO inhibition was measured by Griess reaction assay. Results are expressed as means =
standard deviations (n=3). Different letters indicate a significant difference at p < 0.05
according to Turkey's multiple range test.
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<Figure 3> Effects of heat—killed bacteria on mRNA expression of MMP-13 in PG LPS-induced
YD-38 cells were measured after 24 h. Expressed mRNA levels of MMP-13 were determined
by real-time PCR. Cells were treated with heat—killed bacteria and stimulated with PG LPS for
24 h. Different letters indicate a significant difference at p < 0.05 according to Duncan's

multiple range test.
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<Figure 4> Effects of heat—killed bacteria on mRNA expression of IL-18 (A) and IL-6 (B) in
PG LPS-induced RAW 264.7 cells were measured after 24 h. Expressed mRNA levels of IL-18
and IL-6 were determined by real-time PCR. Cells were treated with heat—killed bacteria and
stimulated with PG LPS for 24 h. Different letters indicate a significant difference at p < 0.05

according to Turkey's multiple range test.
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<Table 2> List of strains used in this study

Strains Properties Note Code
AtOI™A A= iti
1 Lacticaseibacillus rhamnosus GG =T e Positive control LGG
2 AU™ ZAF Positive control WCFS1

Lactiplantibacillus plantarum WCES1
x5 A= A5 ofut A}
Lactiplantibacillus plantarum DSR920 HAEE, 25 Fe oY o DSR920

- +
4 Lacticaseibacillus rhamnosus DM65 S DM65

<Table 3> List of mixed strains in this study

Strains Ratio Code
1 1:1 11
2 1:2 1:2
Lactiplantibacillus plantarum DSR920 :
3 2:1 2:1
4 Lacticaseibacillus rhamnosus DM65 1:3 1:3
5 3:1 3:1

M. Porphyromonas gingivalis s+ell lipopolysaccharideZ =&t
I &4 (Nitric oxide, NO) A=

- Z3t #Fo HHET eMe EAMEY| Qs RAW 264.7 CHAIMZ(2X10° cells/well)oll & =&AM 5}
FAT AR cell2t x|F=& &t Il MR Porphyromonas gingivalis (P. gingivalis)

2l lipopolysaccharide

PG LPS, 1ug/mL)E &7}5t0{ 24A|ZF S0t X=25101 @5 ofj7H 22 Q! nitric
oxide (NO)E =zjct dMA

|2l =, Griess reactiong &3l &2/ NO oA &d& FY3IUS
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- ot AFeot 28 #F 7H NO dAls0l 2 Xo|E EolX= %2

c cd cd cd cd ¢

=N
o

Ho.
o
o

[y
o

NO Concentration (uM)

P D @ YD DD

AT N Y

+ PG LPS 1 ug/mL



<Figure 5> Effects of mixed heat—killed bacteria on nitric oxide in PG LPS—-induced Raw 264.7
cells. NO inhibition was measured by Griess reaction assay. M.A, methyl arginine. The mixing
ratio of DSR920 and DM65 is as follows; 1:1, 1:2, 2:1, 1:3, 3:1. Results are expressed as
means * standard deviations (n=3). Different letters indicate a significant difference at p <

0.05 according to Turkey's multiple range test.
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<Figure 6> Effects of mixed heat—killed bacteria on mRNA expression of IL-1B (A) and IL-6
(B) in PG LPS-induced RAW 264.7 cells were measured after 24 h. Expressed mRNA levels of
IL-18 and IL-6 were determined by real-time PCR. Cells were treated with mixed heat—killed
bacteria and stimulated with PG LPS for 24 h. The mixing ratio of DSR920 and DM65 is as
follows; 1:1, 1:2, 2:1, 1:3, 3:1. Different letters indicate a significant difference at p < 0.05

according to Turkey's multiple range test.
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<Figure 7> Effects of mixed heat—killed bacteria on mRNA expression of iNOS (A) and COX-2
(B) in PG LPS-induced RAW 264.7 cells were measured after 24 h. Expressed mRNA levels of
iINOS and COX-2 were determined by real-time PCR. Cells were treated with mixed heat—killed
bacteria and stimulated with PG LPS for 24 h. The mixing ratio of DSR920 and DM65 is as
follows; 1:1, 1:2, 2:1, 1:3, 3:1. Different letters indicate a significant difference at p < 0.05
according to Turkey's multiple range test.
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<Figure 8> Auto—aggregation ability of each strain (%). Results are expressed as means £ SD
(n = 3). Different letters indicate a significant difference at p <0.05 according to Turkey’'s
multiple range test.
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<Figure 9> Adhesion ability of 6 LAB strains to YD—38 as human gingival epithelial cell. Results
are expressed as means = SD (n = 3). Different letters indicate a significant difference at p
<0.05 according to Turkey’s multiple range test.
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<Figure 10> Adhesion ability of 6 LAB strains to YD—38 as human gingival epithelial cell.

Results are expressed as means = SD (n = 3). Different letters indicate a significant difference

at p <0.05 according to Turkey’s multiple range test.
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<Figure 11> P. gingivalis biofiim inhibition by 6 lactic acid bacteria. Microscopy images (A) of A.
gingivalis biofilm treated with 6 LAB strains P. gingivalis biofilm stained with 1% crystal violet after
cultured for 48 h. Absorbance value (B) at 570nm of 6 LAB on biofilm formation of P. gingivalis.
Results are expressed as means £ SD (n = 3). Different letters indicate a significant difference at
p <0.05 according to Turkey’s multiple range test.
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<Figure 12> Cytotoxicity of heat—killed bacterias in HepG2 hepatocytes
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<Figure 15> Microscopic observation results (A) before and (B) after differentiation of 3T3-L1
preadipocytes
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<Table 4> List of strains used in this study

1 Lacticaseibacillus rhamnosus GG Commercial strain LGG

2 Limosilactobacillus reuteri EFEL6901 LBRE
Health benefits for IBD

3 Limosilactobacillus fermentum EFEL6800 LBF

4 Lacticaseibacillus paracasei EFEL6501 B-glucosidase activity Bl

<Table 5> Preparation of bacterial strains used to evaluate the cytotoxicity of lactic acid
bacteria in 3T3-L1 preadipocytes

CFS @ Adjust the ODggo of bacteria cells to 1 in MRS broth Metabolites
(cell free supernatants) (bacterial cell cultures ODgog of 1.0 = 5 x 108cells/ml) without whole cell
@ Centrifuge and filtering supernatant for use

® Adjust the ODgoo of bacteria cells to 1 in MRS broth
(bacterial cell cultures ODggo of 1.0 = 5 x 108%cells/ml)
Heat killed cell @ Cell pellets were rinsed twice with PBS

®@ Treatment with 90C for 30min
® Use of 5x10’bacterial cells/well (=2.5 X 108CFU/mL)

Intracellular extracts
+ Cell fragments
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<Figure 16> Effects of various lactic acid bacteria derived components on 3T3-L1 cell viability.
(A) Heat—killed cells. (B) Supernatant. Results are expressed as means * standard deviations
(n=3). Statistical significance between groups was determined by ANOVA when p < 0.05.
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<Figure 17> Inhibitory effect of heat—killed LAB on lipid accumulation in 3T3-L1 cells. Cells
were treated with heat—killed LAB at 1X10" CFU/mL concentration. (A) Images of Oil red
O-stained 3T3-L1 cells on plates. (B) Levels of oil accumulation were determined by
quantifying Oil red O staining. Results are expressed as means * standard deviations (n=3).



Statistical significance between groups was determined by ANOVA when p < 0.05.
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<Figure 18> Impact of various LAB at culture supernatant on lipid accumulation in 3T3-L1
cells. Cells were treated with 5% of LAB culture supernatant.
3T3-L1 cells on plates.

(A) Images of Oil red O-stained
(B) Levels of oil accumulation were determined by quantifying Oil red

O staining. Results are expressed as means = standard deviations (n=3). Statistical

significance between groups was determined by ANOVA when p < 0.05.
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<Table 6> Primer sequences used for gRT-PCR.
Gene Forward primer (5°-3”) Reverse primer (5-3%)
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AACCATCCTCTGGGTICTCOCA

SREBFI (SREBP-1c)
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<Figure 19> Comparison of the mRNA expression levels of adipogenic and lipogenic factors
between adipocyte and pre-adipocyte in 3T3-L1 cells. (A) CEBP/a, (B) SREBP-1, (C) FABP4,
(D) PPAR-y. Results are expressed as means = standard deviations (n=3). Statistical
significance between groups was determined by ANOVA when p < 0.05.
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<Table 7> List of strains used in this study

Strains Properties Note Code

Lacticaseibacillus rhamnosus GG AUHE AF Positive control LGG

AN FF iti
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<Figure 20> Effects of heat-killed bacteria on mRNA expression of IL=1B (A), IL-6 (B), TNF-a
(C), and COX-2 (D) in LPS-induced RAW 264.7 cells were measured after 24 h. Expressed
mRNA levels of IL-1B, IL-6, TNF—-a, and COX-2 were determined by real-time PCR. Cells were
treated with heat—killed bacteria and stimulated with LPS for 24 h. Different letters indicate a
significant difference at p < 0.05 according to Turkey's multiple range test.
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h235H5(23+11°C, 53+2%) SlollM 12A|2F 7|2 L4370 &
o] | o
of
oz MaAbAO|Z, LOX|ghAolZ,

5t7| 2Isto] A S=0l 60% kcal fat A0lE 5F 2t =58 F, 2 45 (DSR
CFU/day, 1x10° CFU/day €&<2=2 75 7+ C57BL/6J Off2o0 1Y
(NC)Zf 2X|HAl0|2(HFD)2 &2l S/TE FosIAUS.

- &Y FZF Lactobacilllus plantarum DSR330 (0|3t DSR)2| A X|et 2! ZH7|s 7HA
)

<Table 8> Animal study design

1% 2ol 24 (1-125) AT F4(6-125)
ND Ao o) 10% kcal fat 2] o] =54
HFD A2 o] z22
Silymarin Silymarin o) &< 200 mg/kg
60% Kkcal fat 2] o]
DSR-8 DSR A= 1x10® CFU/day
DSR-9 DSR ILEs=T 1x10° CFU/day

- AIBE 2EE MEES2S 12417 HAAZ = JiH "z MEe S-E 5 st YA

el slge. 2o ctEHLAA (Duncan’s multiple range test)2 AFE35H0d p<0.05 oM FolA

2 HUEtAen, OF 78 #2432 t-testE Sall &2stAS.

- e Foles 2 XYxA S HESHE, ME5E TA2 EZH 22 U2 0.9% YE|Ags=E
AU L trimminget CHS, GXI2 =28 MAHet & S SFHst0] YHMELz2 55 SE5H =
A T7EX] -70CollM 225t S, 242 AN =ZEEl5t] 282 =22|5to] 24 MK -70CollM 2
RS

O A=A =& o[xs J&

- desE2 AF ! MAUS(EMX Y, mStA g, FREX|Y, MYFHAY, 5L £F
gt Zobs F 9o LIEIAS

- M &2 NDEC} HFDO| ®2/stA =1, DSR2 s& 2/&EAX2=Z HFD ECt d &0 U2, &

5| DSR-9& ®elet MEHLE EXRS

Mo 2 HFD 2ot ¥skx|go| Wt

rh

- uSHX|22 NDECH HFDO| ®2lshA =21, DSR2 & 2
oo, 55| DSR-9= ®2let stX|Y XNstE EXRS



<Table 9> DSR XMzl wE HZ

al
=

MR gF Hat

Variable ND HFD Silymarin DSR330-8 DSR330-9
Weight (g) 28.58+1.18%  39.79+1.69%" 31.86+1.18%  36.00+1.15° 33.07+0.93"
Relative adipose tissue weight (g/100 BW)
Brown fat 0.40+0.06" 0.30£0.04 0.39+0.14 0.34+0.02 0.29+0.05
Subcutaneous fat 0.95+0.17° 2.47+0.46° 1.11+0.24 2.26+0.26° 1.99+0.25"
Visceral fat 4.04+0.372 7.51+0.71° 5.48 +£0.74® 7.42+0.63" 6.64+0.71°
Epididymal fat 2.24+0.19° 4.314+0.38° 3.7440.45" 4.62+0.44° 4.15+0.41°
Retroperitioneal +
,p 0.55+0.132 1.67+0.30° 0.88+0.30% 1.5940.30° 1.13£0.29%
Perirenal fat
Mesenteric fat 1.25+0.27™ 1.54+0.35 0.87+0.29 1.12+0.21 1.36£0.35
Subcutaneous fat + b b
) 4.99+0.482 9.98+1.17° 6.59+0.98% 9.68+0.73° 8.64+0.91"
Visceral fat
ND, normal diet; HFD, high fat diet.
Values are the mean=*S.E.
Values with deeedodbdHHifferent letters are significantly different at p<0.05 after Duncan's

multiple range test within group.
*p<0.05, **p<0.01, and ***p<0.001 versus the ND group; #p<0.05 versus the HFD group by
Student t—test.

O z+ ==o| Helsts Wst o 7+ 7|5 X Fol 0|zl Fe
- MES20 7t x| 22 S ABE E 100] LEHYAS. 2 RAE I8 2ol Rols
X7t S
<Table 10> DSR Xz|o w2 7t FA #H35}
Variable ND HFD Silymarin DSR330-8 DSR330-9
Heart (g/100 g BW) 0.39+0.04 0.32+0.01° 0.35+0.01% 0.33+0.02 0.35+0.01%
Liver (g/100 g BW) 3.05+0.09™ 3.11+0.64 2.46+0.38 2.63+0.11 2.92+0.11

ND, normal diet; HFD, high fat diet.

Values are the mean=*S.E.

Values with different letters are significantly different at p<0.05 after Duncan's multiple range
test within group.
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<Figure 21> DSR Ao w& 3+ 22| Festa] W3t

- g3olM 7t 7|5 X E(AST, ALT, ALP)E M3t Zale E 30| LEMAS. GGT= S™ ol
Sof(ololaz EX E7}) ZoolM MSIES. €5 AST ¢ ALT &2 NDEC HFDO| ®2l5t
A =%1, DSR2 HFD Hck AST 2 ALT &&o| Eteni, Xz| zZtol feolst xtol= iz, =t
ALP &2 NDECt HFDO| felstd =t2Lt DSR XMelol olst |feldt #Hate S

<Table 11> DSR X{z2[o| wE & 7t 7|5 &H X[E H3}

Variable ND HFD Silymarin DSR-8 DSR-9
AST (mg/dL) 16.16+2.81° 59.66+4.74° 20.58+3.382 46.36+4.58° 45.45+3.58°
ALT (mg/dL) 58.19+3.55 143.15+11.19°  88.70+£39.52"  101.17+6.54° 89.75+7.33°
ALP (mg/dL) 22.14+1.35% 31.57+1.54° 28.00£3.27% 25294263  24.2944.14%

ND, normal diet; HFD, high fat diet.
Values are the mean=*S.E.

Values with different letters are significantly different at p<0.05 after Duncan’s multiple range test
within group.

O z+ ==z|o| "elsty W3t & 7+ 7|5 X o|X& HE

- 28 XNE A M XE 2HE 24 Z2s 22 # 122 & 130] HEAS.

- €3 3HXY, & 2 2HE ¥ LDL-SA2HE2 NDECH HFDO| ®olstA &2, SEXY
2 DSR-90lM FolstH HU=

- & ZAHE ¥ LDL-S2AHE2 ZE DSRAAM HFD Ect ®elstA RHpAS. E£3H HDL-Z2
2AHE2 NDECH HFDO| ®2lstA %A1, 2= DSRAlA HDL-Z2llAH E0| HFD Ecob 725k
=AU



<Table 12> DSR Az[ofl mE &

Variable ND HFD Silymarin DSR-8 DSR-9
Triglyceride b b b
39.70+4.622 51.69+3.07 44.47+2.96° 44.06 £1.67° 38.37+2.35%
(mg/dL)
Total Cholesterol b b b
64.44+6.992 104.93+6.46° 80.91+4.08 72.47+1.91°2 65.63+3.77¢
(mg/dL)
HDL-Cholesterol
46.59+4.68" 24.26+1.45  41.24+173°  41.52+1.29®  44.18+1.29°
(mg/dL)
LDL-Cholesterol b b
22.85+5.282 80.67£5.75° 39.67+4.64 30.95+1.362 21.45+4.412

(mg/dL)

ND, normal diet; HFD, high fat diet.

Values are the mean=*S.E.

Values with different letters are significantly different at p<0.05 after Duncan's multiple range
test within group.

- 2H SMX|g 2 F SeAHEZE2 NDECH HFDOl ®elstA =%, DSR2 sk o/&EXo=z
HFD Ect 28 S4X|g 2 & ZAHE 0| FUAS.
<Table 13> DSR AzZ|of g &H X2 &F Hst
Variable ND HFD Silymarin DSR-8 DSR-9
Triglyceride q b b
22.06+2.07% 71.77+0.42 46.34+0.67" 47.68+0.84¢ 43.34+0.34
(mg/dL)
Total Cholesterol q .
50.12+0.71*  121.89+0.78 103.81+0.74°  106.00+1.36°  87.89+0.97

(mg/dL)

ND, normal diet; HFD, high fat diet.

Values are the mean=*S.E.

Values with different letters are significantly different at p<0.05 after Duncan's multiple range
test within group.

of LIEHAZ. 2F =ZollM XMz Z3to| 2toisk= SREBP1c & FA
HFDOl w2lstAl =%Z. 53l, DSR-90ME= SREBP1ct FAS ?rﬁxl-
HFDECH W7 LEtRS. 8k ACC1 #AA 282 NDECH HFDO| &/
HFDECt ACC1 7 3ol =2 LIEIS.

M oM AIgetd 2 A S 24t 2o 242 # 140 E 15
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<Table 14> DSR Xzlo| w2 £ X|& & Hsl

Variable ND HFD Silymarin DSR-8 DSR-9

PPAR y 1.07£0.06° 1.55+0.33% 0.3140.05° 1.82+0.22° 1.63+0.18"
SREBP1c 1.70+0.14° 12.2940.48° 4.49+0.75 3.66:0.29" 4.1540.30°
ACC1 1.15+0.08° 0.18+0.06° 0.59+0.17° 0.48+0.19° 1.29+0.30°
FAS 1.09+0.01° 4.86+0.37° 0.9440.33° 2.15+0.33" 1.25+0.25°

ND, normal diet;

Values are the mean=*S.E.
Values with different letters are significantly different at p<0.05 after Duncan's multiple range

test within group.

HFD, high fat diet.
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- mlst X|=ZofM XHAME FE5to| zZtodst= PPARy, SREBP1c ¥ C/EBPa2t X|hih MetM
ZHstE ACC1 & FAS ®EAL &3 2 NDECH HFDO| ®elsHH %42

2= DSR2 HFDECt PPARy, SREBP1c, C/EBPa, ACC1 ¥ FAS XA &ado| wolshhl LUt

n|o I

<Table 15> DSR A{2[of & mst X|=2o] X[UAMx 35 Y X|Lehy 2t FAAL U8 Hat
Variable ND HFD Silymarin DSR-8 DSR-9
PPAR y 1.01+0.01*  7.60+1.12°  0.84+0.18  514+0.28"  534+0.45
SREBP1c 1.05+0.02°  80.77+£3.16°  0.68+0.24°  59.45+7.34"  52.44+4.58"
C/EBP a 1.15+0.03°  26.47+4.64°  2.68+0.16°  23.80+3.74° 19.51+3.92°
FABP4 1.04+0.03°  0.61+0.04*  3.75+0.89°  0.48+0.05°  0.86+0.04°
Accl 1.26+0.10°  17.844+223°  3.68+0.78°  3.73+0.35"  2.28+0.41°
FAS 1.07+0.02 482053  1.61+158°  1.24+0.11*°  1.12+0.07°

ND, normal diet; HFD, high fat diet.

Values are the meanzxS.E.

Values with different letters are significantly different at p<0.05 after Duncan's multiple range
test within group.
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ko XK= o 205 FE ACO, PPARa % CPT1
A 232 NDECH HFDO| ®elstAl Y, 25 DSR2 HFDECH ACO, PPARa & CPT1 &
AL 280 7olstAl =A%=. DSRZS| H|Wo| A= DSR-80| DSR-9ZCt =2 RUA LS 2

u]

<Table 16> DSR Xzlol w2 =5} 2+ =&|o| X|4HEs] L X|grakst g AL 2 435}
Variable ND HFD Silymarin DSR-8 DSR-9
ACO 1.05+0.03" 0.48+0.10° 0.87+0.128 1.71+0.27°  2.49+0.48°
PPAR « 1.18+0.02¢  0.52+0.02®  0.70+0.03°  1.06+0.09°  1.35+0.06¢
CPT1 1.09+0.05°  0.25+0.02*¢  0.50+0.11*°  1.02+0.11°  1.16+0.09"

ND, normal diet; HFD, high fat diet.

Values are the meanz*S.E.

Values with different letters are significantly different at p<0.05 after Duncan's multiple range
test within group.

- A =xofM X|L=ol H X|ZLbsto] oSt ACO H HSL R AL a2 NDECH HFDOl w7
o5t H*S. DSR-92 HFDECH HSL 7M™ AL L& 0| ®elstA =U*S

- CPT1 §MA} gl NDECI HFDO| folshil 2. 2E DSRE HFDECH CPT1 FMAL 23
o RelstHl Wt DSR Zbel BIMOIAME DSR-80| DSR-9HCH 2 REAL 2sle =S

T

<Table 17> DSR Xz|ol wE =35t X|E=xo] ALUAME Z5F A ALEHN zEH XA Wi Het

Variable ND HFD Silymarin DSR-8 DSR-9

ACO 1.1640.05 0.10£0.01° 0.30+0.19 0.04+0.01° 0.22+0.05°
HSL 1.10+0.05 0.280.03 0.04+0.00° 0.89+0.18" 1.73+0.17°
CPT1 1.12+0.00° 3.68+0.51% 0.76 +0.45° 7.50+2.67° 1.7140.03°

ND, normal diet; HFD, high fat diet.



Values are the mean = S.E.
Values with different letters are significantly different at p<0.05 after Duncan's multiple range
test within group.

O ol XCHAI=Hol| o|x|= A
- O X|CHAtE=HE 2 S 282

qES Aot Ait= #E 180 HEHAUS. €5 olslnt HE &
2k2 NDEcCt HFDO| ®elshA =t1, 2 DSRE HFDECH ol&2l 2 HMEl stzko| Ro|sHH wk
oof, FEel A9 DSR-80| DSR-9ECt 2 HHS EXZ. LT €5 ofC[=ZUE 22 NDECH
HFDO| ®elstAl Z*11, 2 & DSR2 HFDECH €& ofC|=UE a&o| o5t =US
<Table 18> DSR Xz|o| wE & oX|HjAI=dE BHH SEE B3I
Variable ND HFD Silymarin DSR-8 DSR-9
[nsulin (ng/mL) 1.65+0.35% 11.61+0.19° 2.45+0.25P 2.73+0.13° 2.51+0.34°
Adiponectin (ug/mL) 28.72+1.87°  13.62%+1.85*  25.23+2.74"  29.19+0.79"  29.95+0.79"
Leptin (ng/mL) 13.984+0.54°  75.61+0.94° 24.66+1.42° 43.29+1.21°  46.83+1.46

ND, normal diet; HFD, high fat diet.

Values are the mean=*S.E.

Values with different letters are significantly different at p<0.05 after Duncan's multiple range
test within group.
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<Figure 25> Study design to analyze the effects of LAB strains on the asthma model.

Limosilactobacillus reuteri EFEL6901 and Limosilactobacillus fermentum EFEL6800 were orally
administered from days 0 to 20. On days 0 and 12, ovalbumin (OVA) was used to sensitize
the mice via intraperitoneal injection (IP). Following the last OVA challenge, a solution of diesel
exhaust particulate matter (DEPM) was administered three times with a 3 h interval. On day 21,

the mice were euthanized.

<Table 19> List of strains used in this study

No. Strain Code
1 Limosilactobacillus reuteri EFEL6901 LBRE6901
2 Limosilatobacillus fermenturn EFEL6800 LBF6800

<Table 20> The experimental group of this study



Number Sensitization Induction of asthma Samples . ,
(per oral administration, 200 pL)
1 Saline Saline Saline
2 Al(OH); + OVA OVA + DEPM Saline
3 Al(OH)3 + OVA OVA + DEPM Synatura (200 mg)
4 Al(OH)s + OVA OVA + DEPM LBRE6901 1 X 10® CFU
5 Al(OH)s + OVA OVA + DEPM LBRE6901 1 X 10° CFU
6 Al(OH); + OVA OVA + DEPM LBF6800 1 X 10® CFU
7 Al(OH); + OVA OVA + DEPM LBF6800 1 X 10° CFU
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<Figure 26> Changes in body weight of mice (A), changes in relative spleen (B) and lung (C).
The relative weights of spleen and lungs were calculated using the following formula: relative
organ weight = organ weight (g)/terminal body weight (g) X 100%. Bars represent the mean *+



SD from five mice per group. NC, negative control; PC, positive control; LBRE6901,
Limosilactobacillus reuteri EFEL6901; LBF6800, Limosilactobacillus fermentum EFEL6800; low,
1 X 108 CFU/mouse; high, 1 X 109 CFU/mouse. All data are expressed as mean = SD (n =
5. % p < 005 % x p < 0.01, x % %X p < 0.001 compared with positive
control (PC).

A

O ZZHIO|IEIA ZT Foof wE Th2® AOIEFIQl 2 IgE & e 24
- ™Al oA ZHOM OVASR 2dl| FEE Th2d Alo|EFQl2l |L(Interleukin)—4, IL-5, IL-13z}
IgES| wsieks =X Qs Z|&X| HE MAEYD EHZ2 0235104 enzyme linked
immunosorbent assay (ELISA)E ¥ S

-1 Z3f, MAo| REEoO w2l Thog AOIEZIRl 2 OVA-specific IgESl e 20|
=715t 20, LBREGI01E 1 X 10° CFU/200 uL Eoi2 mf JI& |Roxo=z
(Figure 20)

12 4o
2 1o

o
2 10
ojo Hu

{A) IL4 {B)IL-5
250 140
120
200
— 3100
E E
5 150 =2}
g a8 8o
g g *ikk o
% 100 E 80 . KhE S5 e
- [ =4
=
@ : & g 40
g 50 o [}
Qo 9 2
ek *okk I—I—‘
o =R T ) v .
© < & & e § & L ¢ ¢ S &
& & P o & & o & &
T E LS @ & & L& &
v <
N2 \,é- ¥ ¥ \‘B’Q- \4’2)‘2' 4 \fé:
(C) IL-13 (D) OVA-specific IgE
300 16
14
250
. ~ 12
T 200 =
& 10
E 2
& &
150 *k = 8
S Wk -g
E R 1L Ekok g 6
€ 100 5
8 ik 2 * .
5 g ¢ :
50
) 2 ’_]_‘ ’_I—‘ m
ok
0 0 v
& < G R & B . K3 s
< < Q,b\o‘ 30 \p&r RS i & “_‘l\o \.O\Q $° é\é‘
) $ é,taQ Qéf'g ((Q;@Q &% & é;a“ Qgco@
& & X
Y ,V%Q- b & \.,% \‘,8?- &

<Figure 27> Effects of LAB strains on Th2-type cytokines and OVA-specific IgE in BALF and
serum. The levels of IL-4 (A), IL-5 (B), IL-13 (C) and OVA-specific IgE (D) in
bronchoalveolar lavage fluid and serum were measured by enzyme-linked immunosorbent
assay. NC, negative control; PC, positive control; LBRE6901, Limosilactobacillus reuteri
EFEL6901; LBF6800, Limosilactobacillus fermentum EFEL6800; low, 1 X 108 CFU/mouse;
high, 1 X 109 CFU/mouse; IL, interleukin; IgE, immunoglobulin E. All data are expressed as
mean =+ SD (n =5). %k p < 0.05, X %k p < 0.01, x X % p < 0.001 compared
with positive control (PC).
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<Table 21> Specific PCR primer sequences

2l T-bet (T helper 1, Th1), GATA3 (Th2),
Treg)E =45t7| 2l H =Z=ZolM mRNAZ

B—actin, GATA3, Foxp3 FM™Al= E 39 =ZZio|lH A4S Al
95COllAl 55, 95TO A

16, 60CHAM 30X,

Gene Forward primer (5’-3’) Reverse primer (5'-3’)
B—actin TGGAATCCTGTGGCATCCATGAAAC TAAAACGCAGCTCAGTAACAGTCCG
T-bet GCCAGGGAACCGCTTATATG GACGATCATCTGGGTCACATT GT
GATA3 TTTACCCTCCGGCTTCATCCTCCT TGCACCTGATACTTGAGGCACTCT
ROR-rt TCTACACGGCCCTGGTTCT ATGTTCCACTCTCCTCTTCTCTTG
Foxp3 TCATCCGCTGGGCCATCCTG GTGGAAACCTCACTTCTTGGT C
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oMoz ZIIs 2, LBRE6QOTS Xz2lstd S m 225U S(Figure 25)
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<Figure 28> The mRNA expression levels of T-bet (A), GATA-3 (B), RORyt (C), and Foxp3
(D) in lung quantified using real-time PCR. Relative quantitation of the gene transcripts was
calculated by the 2—AA CT method. NC, negative control; PC, positive control; LBRE6901,
Limosilactobacillus reuteri EFEL6901; LBF6800, Limosilactobacillus fermentum EFEL6800; low,
1 X 108 CFU/mouse; high, 1 X 109 CFU/mouse. All data are expressed as mean = SD (n =
5. % p < 005 X xp < 0.01, x % X p < 0.001 compared with positive



control (PC).
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<Figure 26> Effects of LAB strains on histopathological changes in BALB/c mice induced with
asthma. Lung tissues were stained with hematoxylin and eosin. NC, negative control; PC,
positive control; LBRE6901, Limosilactobacillus reuteri EFEL6901; LBF6800, Limosilactobacillus
fermentum EFEL6800.
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<Figure 29> Effects of LAB strains on mucosal hyperplasia in BALB/c mice induced with
asthma. The lung tissues were stained with periodic acid-Schiff (PAS). NC, negative control;
PC, positive  control; LBRE6901, Limosilactobacillus  reuteri EFEL6901; LBF6800,
Limosilactobacillus fermentum EFEL6800; low, 1 X 108 CFU/mouse; high, 1 X 109
CFU/mouse.
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<Table 22> Scoring criteria for pulmonary histopathological examination
Inflammatory changes Bronchiolar changes
Grade Criteria Grade Criteria
0 Normal 0 Normal
Mild infiltration of inflammatory Mild changes in bronchiolar
cells, including interstitial epithelium, including mucosal
1 lymphocytes, alveolar | 1 hyperplasia, epithelial detachment,
macrophages, and occasional and bronchiolar smooth muscle
eosinophils hypertrophy
2 Moderate infiltration of 2 Moderate bronchiolar changes
inflammatory cells
3 ggl\l/gre infiltrations of inflammatory 3 Severe bronchiolar changes

(A) Inflammation cell infiltration score (B) Bronchial tissue changes score
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<Figure 30> Effects of LAB strains on inflammatory cell infiltrations (A) and bronchoalveolar
changes (B) in BALB/c mice model of asthma induced by ovaloumin (OVA) and diesel
exhaust particulate matter (DEPM). NC, negative control; PC, positive control; LBRE6901,
Limosilactobacillus reuteri EFEL6901; LBF6800, Limosilactobacillus fermentum EFEL6800; low,
1 X 108 CFU/mouse; high, 1 X 109 CFU/mouse. All data are expressed as mean * SD (n =

5. * p < 0.05 * x p < 0.01, x % %k p < 0.001 compared with positive

control (PC).
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341-F(5'-CCTACGGGNGGCWGCAG-3') 2! 785-R(5'-GACTACHVGGGTATCTAATCC-3")9| =z}
ol MEE AtZstod 5Z&. 16S rRNA 7M™ X} 2lo|E22l= Nextera Index Kit(lllumina, San
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Clostridium perfringens, Clostridiales S8 Zr2A|Z (Figure 32)
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<Figure 31> Different taxa at genus and species among different groups of the gut microbiota

in mice. n
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<Figure 32> Different taxa at genus and species among different groups. n = 5. Clostridiales
order (A), Erysipelotrichaceae family (B), Clostridium perfringens (C), Eggerthella lenta (D).
NC, negative control; PC, positive control; LBRE6901, L. reuteri EFEL6901; LBF6800, L.
fermentum EFEL6800; low, 1 X 108 CFU/mouse; high, 1 X 109 CFU/mouse. Results are
expressed as means * standard error the mean (SEM) (n=5).
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<Figure 33> Alpha—diversity of gut microbiota. Alpha —diversity was calculated with Shannon
index (A), Simpson index (B) and Chaol index (C). n = 5. Violin plot showed comparison of
o—diversity between each samples. Parameters of inspection behavior for the different
treatments presented as boxplots, indicating the median and quartiles with whiskers reaching
up to 1.5 times the interquartile range. The average was plotted concentration of a-—diversity
(red squares) in the same diagram. NC, negative control; PC, positive control; LBRE6901, L.
reuteri EFEL6901; LBF6800, L. fermentum EFEL6800; low, 1 X 108 CFU/mouse; high, 1 X
109 CFU/mouse.
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<Figure 34> Effects of LAB strains on short chain fatty acids (SCFAs) levels in the cecum.
Acetate (A), propionate (B), butyrate (C), lactate (D), succinate (E), fumarate (F), malate (G),
2—aminobutyrate (H), 4—aminobutyrate (1), isobutyrate (J), isovalerate (K). Parameters of
inspection behavior for the different treatments presented as boxplots, indicating the median
and quartiles with whiskers reaching up to 1.5 times the interquartile range. The average was
plotted concentration of SCFAs (x mark) in the same diagram. NC, negative control; PC,
positive control; LBRE6901, Limosilactobacillus reuteri EFEL6901; LBF6800, Limosilactobacillus
fermentum EFEL6800; low, 1 X 108 CFU/mouse; high, 1 X 109 CFU/mouse. Results are
expressed as means * standard error the mean (SEM) (n=5)
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- LBRE69012 ZtZ+t 70°C, 60T, 50COolM log 3.74 CFU/g, log 4.72 CFU/g % log 6.13 CFU/g
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CFU/g MZ&5t% S (Figure 33)
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<Figure 35> The bacterial count of surviving Limosilactobacillus reuteri EFEL6901 (LBRE6901) in
the acceleration experiment.

(A) 70°C, 0.33 h (B) 60°C, 4 h

10.00 10.00
& 800 § 800
ES 2 =
= § 6.00 z § 6.00
=2 T5
< ¢S 400
% 5y 400 % & Final viable cell number
= 2.00 Final viable cell number .g = 2.00 logCFU/g = 5.73
= logCFU/g = 4.00

0.00 | 0.00
0 0.1 0.2 0.3 o 1 2 3 4
Incubation time (h) Incubation time (h)

(C}:50°C, 24 h

10.00

Final viable cell number
logCFU/g = 6.83

Viable ¢ell number
{log(CFU/ml}}

e N » @ o
& 8 8 8 8

0 5 10 15 20 25
Incubation time (h)

<Figure 36> The bacterial count of surviving Limosilactobacillus fermentumn (LBF6800) in the
acceleration experiment.
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