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< SUMMARY )

| AEWE \ D-02

Purpose&
Contents

o Development of microbial materials for health functional probiotics using NGS-based
genome analysis technology and functional food industrialization

- Construction of an anti—obesity functional strain library and functional confirmation

- Identification of functional mechanism through genetic DNA readout and analysis
according to selection strains

- Mass production and commercialization of probiotics
o Establishment of anti-obesity probiotics and confirmation of function and setting of

optimum culture condition

— Construction of anti-obesity functional strain libraries using inn vitro models
- Identification of anti—obesity functionalities using 7 vivo model
- Culture conditions and manufacturing process establishment
(coating, lyophilization conditions)
— Application of scale-up large capacity tank
(culture, coating and freeze drying conditions)

Results

o Construction of anti-obesity functional strain libraries using i vitro models

- securement of functional strain by evaluating lipase, a—amylase, a-glucosidase activity
inhibition

- Measurement of anti—adipogenetic activity using 3T3-L1 cell line

- Final selection of anti-obesity functional probiotics strains through n vitro fermentation
o Identification of anti-obesity functionalities using 7 vvo model

- Establishment of optimal dietary formulation and animal modeling for in vivo functional
assessment

~Identification of anti-obesity functionalities of the final screening probiotics (L. plantarum
5 species)

- Confirmation of intestinal microflora change and obtaining whole genome information of
anti-obesity strains through NGS analysis
o Culture conditions and manufacturing process establishment

- Optimization of culture, scale-up optimization using company-possess probiotics and
optimization of candidates culture

- Development of Centrifugation and powder manufacturing process

— Scale—up optimization of final selection probiotics (L. plantarum 5 species)
o Powder manufacturing and stability testing

- Powder preparation of candidate strains and take—over for in vivo experiments

- Stabhility test for selection of the final functional candidate strains

- Application of scale-up optimization and completion of high—-volume powder production
o Industrialization

- Issuance of external agency certificate and product notification for industrialization
o Preparation of clinical test

— Preparation of clinical test protocol




o Promoting of clinical trials for the health supplement registration of probiotics as

an anti-obesity drug

o Transfiguration into competitive functional probiotics and production and sales of
Expected differentiated probiotic products

Contribution |o Activation of agricultural and livestock food market and product diversification

(fermented milk, cheese)

o Improving national productivity by improving health through anti-obesity effect

of adolescents and adults

Keywords
(571 el

probiotics genomics microbiome anti-obesity commercialization
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58 oF 0%E B Folv, #5 R =4 537t

Jm

o= ”H 570 A el A
°F 92%E AAIF
2h ojofd Aee THA = ZEupo] g JfEe] T ad Al e R tiFEAl s
(Hgay, Fde I, ol AAY 4, FUzHE At & 24 §)
nh sl Zgubo] @ Bl AR 2014 71 150091 € (CAGR 32.9%)¢1™, 20154
7

A7 200001 ) Sk o oy
200 @8] J& 57 9 NG A

7v 7154 el gig &
L R =t R = R
et As) gz a7
HetA oz QFEo A7) okl gk AEs A7t s b3S Ha
o} are] Z2ulo] Bl Al 2014 7] 3529 (CAGR 12.8%)°]H, 201513 A%
60z Aol SHtdt Zo=m o4
gt 9, "=, 4 5 AT T4 Ao Y OMO} Al J
mp, Bopz 21E W 27 (91%), AEREFA (6%), AEY

1o
)\13

2-3. 79 A4 A
7h. S 3 A g
(1) HAFE S (metabolic disorder)S B9} Qe A 3A 1A S,
Uetts Ao EA vgro g Qg whAd Al ASut
ASAMEY FAo] WolA|= hAbA AFREE-9 T4 #A49 st
(2) 3t vhg-2e AolF e BRko] A3l glo
Ay} Awto] A w1 Hlvko] F 2%l o 1 o] lipoprotein lipase inhibitor$l
fasting induced adipose factor (FIAF) & 9] 7hAo 23 Z o] w3 oM
(Backhed 5,2004) &3 <5 B|wk 2o WS dAVE dsol SHE
3) A ATEAHRES sF FETH AEES o DA AR S BT A&
(Furet %, 2010; Greenblum &, 2012). 53] H|gto] 23] Ay
Bacteroidetes/Firmicutes H]&©°] Z+Aasto] 2 I x IS (Ley 5, 2006)
(4) BMI7} th& ZFole #¥S F 1w9 o o2 4 H
AR &= AT Het YHS BolF (Ridaura &, 2013). & W@ FrFo] Higto R
8 frdd AaZo] ofyg} HvhE fisks Hile]l H




HEWS

() A

(6) o2t o] %

.

(1) 2ol ¢ 8t

U Aol felmom
o A E

)

Aol 2 Hgk w2 FtE

=0 (Turnbaugh %, 2006), ﬂﬁoiﬂr

-.T.J S| =1 %5}5} (Damel o, 2014)
g AdE 2 AW AL AT 3 unk 2 giAA ke sl oo}

AL Q& (Delzenne &, 2011; Turnbaugh &, 2009). s}X 7t
Bl o2 Sl AxEd a2 vHsk A<

O
oii‘i

oF =
=

HHD HE

L B

b2
o

[e]

=0 ’6
z ko] 6.8 2 Fofof

‘?ﬂ? A7) g E o
(2) B%F 32 =S WA O R Lactobacillus gasseri SBT 20555 Fo13 Ay 3 2
gl A Wo] thxate] vla] fo)Hoew A3 (Kadooka %, 2010)

S Fol3t Ay} WA 9 7hol A] 9]

=9

(3) wpg-2ol XZ2n}o) Q¥ Lactobacillus sakei &2
A A TR g FolHow Hastd o, FAld Firmicutes /
Bacteroidetes H]-&©°] 74 3tal 53] Clostridium cluster 14ab 139 7}

felfen dage nad Ui 5, 2012

A% o] ZHasta

(3) 3FF9 ZEnpo]QE A SHTFE 1257 4 11
I’L%‘f%ﬁ%"] QAo R s FHdom thadste] s As BRag
(Wang &, 2015). =3 LGGE g3t oot 3 Fo4stis v FH 7S
(gut-barrier function)®] 7| % a1 AW 2 2 AZF wbgo] AAE = o] By
(Ritze 5, 2014)

(4) L. rhamnosus GGE 1A WA o] f% vt up-g~o] Fo3d A3} adiponectin®]

= ded Aedol FAHEASS
|

7k} AMPK @432 <la ™
Bk oty gt LGGE Fo =2 db/db 5294 ER stress

W3 $H(Kim 5, 2013).
N3 A AE A TR % et 4%01 YehdS B33 (Park 5, 2015)
(5) HF 2929 vUEuArts AAe ZEnto] ¥ A1 L. rhamnosus CGMCC1.3724
2 2450 AA AFE A}, oA 7ol A aa‘rxﬂ v wjalske] o ARl Al F ATt
ul

NS 3 (Sanchez 5, 2014)

(6) L fJox Hl= 7& Tty =3Ae] VSLE3E o] &
S w13 (Osterberg %, 2015)

T=E =23l o

SehAl R sl oAl AT AT A

A A LA ol M =

(th A% Ay AR FeASARRe] 242 B A A
(1) FEAEA R (SCFAIES Fuol A FFFe] wae] o) wEolxs Fa3
4 3 qash BFH AT A WAL

AR S shtol FH w5 AAYSH R

A2 (Besten 5, 2013)

(2) Aito] o4 wEoxl SCFAL: A4 NYAN ez FauY
Z

2 o]Fste] oA YR
} (Bloemen %, 2009)

o] SCFA7} &4

[¢]

Fg 5 AL oAb 28 AER

e g2




ol
o rE

(3) Gao 5°] 2009d Diabetes gl st nloj
2o JFEEANS o8 49 PGCl-alpha
S7keto] oAl AFta 2 3 gt

(4) v}$-2~0l Lactobacillus plantarunrs 513 A3} SCFA
monocarboxylate transporter 1 (SMCT1)¢] A} @& o] F7lsle] (Borthakur &,

o X
gz
=5

ool

¥ 1o
o N 1o M

=z
3= sodium-coupled

2010) Z=nlo] Q el 27} FatEo] SCFA AT gd dFS nx= Zlo] gRlg.
AtE T UAREEQ SCFAE 959Ale d&d A 3285 Yeha
(Al-Lahham %, 2010), 7t} *|%2] PPARyE AT 2ZH At 45 AsH,
Al AMPKE &4 3ste] A4t 4bskE Fxlske= Zlo] Wel3 (den Besten &, 2015)

i

(5) SCFA+ Abgro] spFol Ab&ste olvyAde 10%E A4 et™ (Bergman, 1990), 1
T OFHNEAERS ZholA FE|AHE e FHzHEZ AFAHEI (Ballard, 1972
Wong %, 2006) Z 23] 24He Zho|A FegdadaAe] #ojdtoz (Roy 5, 2006)
FiF MAES T8 As7|#Y SCFAE =43t % HEHEAY 725 S7HAZ
T A o] ZgnHlo]QEl A 59 MEL #ZAE&7|del 2 F A&

Aoz 7t

_10_




3. 47 We X 23

| B \ D-05

(1) A+ ¥
- Porcine pancreatic lipaseE ©]&3to] lipase &4 AslsE& FAHIATH
p—Nitrophenylpalmitate (PNP)Z acetonitrile®] 10mM FEZ =<l & dojx fHS
T}A] ethanol (1:2 = acetonitrile : ethanol)ol] =& A4 o2 333mM<e|] PNP &%
wHEo] AF8-3FSI T} Porcine pancreatic lipase= 5 mg/mLe] T2 S/l I A}
&3kt oS3 e FEZ reaction mixtureZ THEo] 37ColA 1087 WHEAH
t} (Table 9). WFg 5 405nmeoll A absorbanceZ =743} blank:= enzymeS &
2, control& A B2E &2 tAsgtt 212 5= A 5uY enzymeS " blank 9
absorbance® 743t Al59] AMAS RAT AT
O Lipase inhibition activity(%) = {1-(A/B)} x 100
A ; Al&9] absorbance,

B ; control®] absorbance

Table 1. ¥+8&8 g9 A

Total reaction mixture 20040
Enzyme(porcine pancreatic lipase) 0.30mg/ml
Sample 0.1mg/ml

PNP 0.167mM
Tris—HCI buffer 0.061 M(pH 8.5)

1 2 B 22 F 36670 2] pancreatic lipase &4 A3l 5

Table 2. Anti-lipase activity

10 % ©]3} | 10-30 % | 30-60 % | 60-80 % | 80% o] A ZA
A A 16 17 17 87 30 167
2y 46 38 26 25 3 138
a5 17 29 14 1 0 61
Z7 79 84 57 114 33 366

2
e
e
bt

= 0% ©o]9] =& anti-lipase activityE 7FA <= 33 T &

_11_
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U, daf-oldgol= &4 A3ls 54 (a-amylase inhibitory activity)

(1) 7 ¥4

- a—amylase A AdlT =HE 98 a-amylaseE 0.1g/l0mLEEE SHTFE ol &
gl A A]7]aL, 71HQl TR HAES SRTE 05%E AxT * Am E3ehd
25ColA 107F RESAIZHTE 0.IN HCLE&Ho = vhg-S HA A7l % jodine &N
o] &3to] 0% wAEle 660nmE FHEE 43I Y. 23 a-amylaseS A
gt et ARE EFste] AYsides WY FF =S vludte] YERH A
{1-(A/B)} x 100

O a-amylase inhibitory activity(%) =
A ; A &9 absorbance,

B ; control®] absorbance

(2) a7 A3

- g " B e 2367) w29 a-amylase 4 A3 eS FHsAT
(Table 3)
Table 3. a-amylase inhibitory activity
20 % "] 9| 20-50 % | 50-80 % (80 % °]4 A
A 16 27 22 86 151
S 20 15 11 39 85
A 36 42 33 125 236
- 80% o]l =& a-amylase inhibitory activity®S 7FA = 1257) w55 Aoz 3
HowkE A9 X 8stdth. (Table 4)
Table 4. a-amylase inhibitory activity
80 % ®|%H 80790 % | 90795 % |957100 % 100% ©°]7| A
AXA 5 11 26 30 14 86
=9 20 3 6 7 3 39
A 25 14 32 37 17 125
= 3HkE AE S Fdste] 80% o]l =2 a-amylase inhibitory activityE 7HA| &
100 &9 #+& AL dsstnh

_12_



| EELE \ D-05

t} ou %—EF *] do]= &4 A3l's =4 (a—-glucosidase inhibitory activity)

- a- g1u0031dase G994 23 =4S 93, A& 50 uLE 0.75 unit/mL
a-glucosidase 49 50 ul, 200 mM potassium phosphate buffer (pH 6.5) 50 ul
¢} &3tsle] 37T A 1087t preincubationd ¥ 0.1 M phosphate buffer (pH7.0)¢l

=2l 3 mM p-NPG (p-nitrophenyl a—-glucopyranoside) 100 uLES 7}ste] 37ColA 10
B2 9k A AT 0.1 M NaxCO; 750 uLZ w82 AA A 7)1 405nmelA STHE=E
A stA )

O a-glucosidase inhibitory activity(%) = {1-(A/B)} x 100
A ; Al&9] absorbance,

B ; control®] absorbance

W) A+ 23
- a—amylase inhibitory activity A gelA] AdE o5 1005S HHo=

a-glucosidase inhibitory activity =743 th. (Table 5)

Table 5. a-glucosidase inhibitory activity

85 % " ¥H 85790 % | 90795 % 95 %7100 %(100 % ©]&| FAl
e 47 1 5) 18 10 81
kil 19 0 0 0 0 19
A 66 1 S 18 10 100

= 85% o)At =& g-glucosidase inhibitory activity® 7HA &= ¢ 4ES AddE s}

AT

Table 6. IH| gt AdFF

a—amylase a—glucosidase Lipase
No. Strain inhibitory inhibitory inhibitory
activity activity activity
1 KC3 95.52+5.71° 97.97+1.08 90.97+1.80
2 KC4 93.22+3.93 99.81+0.36 82.16+0.99
3 KC19 93.54+3.89 98.67+0.41 -
4 KC20 92.70+3.92 99.92+0.18 87.51+5.00
5 KC27 38.83 87.90+2.63
6 KC28 97.17+4.31 99.64+0.47 87.75£1.85
7 KC29 99.16+1.39 99.31+0.45 91.09+2.21
8 KC39 94.73+5.32 60.03 89.92+0.87
9 K4 96.82+2.08 99.45+0.56 91.32+1.93
10 K6 96.78+3.29 92.55+9.62 85.17+0.79
11 K8 49.64 87.40+1.41
12 K10 94.66+4.34 99.78+0.28 87.40+1.41
13 K13 7847 89.13+2.16
14 K14 74.24 83.43+2.03
15 K20 46.65 84.02+1.96
16 K23 28.45 88.62+2.43
17 K39 32.25 90.46+3.68
18 K50 97.01+4.88 99.99+0.38 89.39+3.48

_13_
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19 K60 75.80 81.29+0.96
20 K61 59.95 87.40+6.02
21 K62 96.13+4.37 61.63 85.30+2.39
22 K63 86.85+2.57 99.37+0.32 -
23 K66 72.54 89.13+1.52
24 K71 93.31+5.85 99.91+0.49 -
25 K73 97.40+3.69 99.66+0.5 -
26 K79 76.55 93.01+2.90
27 K82 94.50+6.11 55.92 90.13+3.22
28 K97 99.70£1.15 99.92+0.09 -
29 K98 98.60+2.50 98.94£0.5 -
30 K99 99.95+0.67 95.18+5.66 -
31 K101 95.98+7.34 36.41£2.28 -
32 K105 96.34+1.43 99.86+0.09 -
33 K106 93.48+3.21 98.13+0.78 -
34 K107 93.72+2.89 97.55+1.49 -
35 K109 95.60+3.54 95.09+3.4 -
36 K110 98.64+2.89 98.85+1.19 -
37 K111 93.77+1.54 92.48+3.36 -
38 K114 95.26+1.46 73.63 92.38+1.87
39 K117 94.46+0.85 73.67 91.10+1.51
40 K118 94.92+0.91 90.96+9.03 -
41 K119 96.14+3.20 90.58+6.28 -
42 K120 89.77+5.69 96.33£5.23 87.59+2.46
43 K257 80.82+8.24 14.89 88.00+1.27
44 K259 96.20+4.23 98.62+0.4 91.52+1.82
45 K261 99.65+0.66 99.67+0.3 -
46 K262 91.83+5.23 97.4+2.16 82.98+0.08
47 K263 98.00+3.06 98.7+0.44 -
48 K264 99.23+3.13 99.66+0.22 88.46+1.93
49 Q164 88.64+1.12
50 BB39 74.09 89.92+0.87
51 BB43 18.91 91.33+1.20

A A BT #: KC

= Lipase, a-amylase ¥ a-glucosidase2] #3}

gt &r3 7l T 4 (16S rRNA sequencing)

- A2t e] DNA sequencer= universal primer 27F (5'-AGA GTT TGA TCC TGG
CTC AG-3")9 1492R (5'-GGT TAC CTT GTT ACG ACT T-3)& A&3st3om,
solgent EF-Taq& AF&3to] PCRE AAIstth 535342 95T, 1682 ¢ % 95T,
20%; 50°C, 40%; 72°C, 1#30%E 303] Algstslon 72C, 5202 vy it
i 248 PCR productE solgent PCR purification kit® purifyd 3 ABI 3730XL

DNA sequencer@® As#41 3F3t).
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A=A

(2) A4 23

Table 7. 16S rRNA sequencing

No. Strain Identities
1 KC3! Lactobacillus plantarum WCFS1 strain WCFS1 1505/1505 (100%)
2 KC4 Lactobacillus plantarum WCESI strain WCFS1 1504/1505 (99%)
3 KC19 Pediococcus pentosaceus ATCC 25745 strain ATCC 25745 1515/1515 (100%)
4 KC20 Lactobacillus plantarum WCFSI1 strain WCFS1 1504/1505 (99%)
5 KC27 Lactobacillus plantarum WCFS1 strain WCFS1 1453/1454 (99%)
6 KC28 Lactobacillus plantarum WCFS1 strain WCFS1 1465/1466 (99%)
7 KC29 Lactobacillus plantarum WCFS1 strain WCFS1 145471455 (99%)
8 KC39 Lactobacillus plantarum WCFSI1 strain WCFS1 1489/1489 (100%)
9 K4 Lactobacillus plantarum WCFS1 strain WCFS1 1514/1520 (99%)
10 K6 Lactobacillus plantarum WCES1 strain WCFS1 1503/1505 (99%)
11 K8 Pediococcus pentosaceus ATCC 25745 strain ATCC 25745 1515/1515 (100%)
12 K10 Lactobacillus plantarum WCFS1 strain WCFS1 1506/1506 (100%)
13 K13 Pediococcus pentosaceus ATCC 25745 strain ATCC 25745 1515/1515 (100%)
14 K14 Pediococcus pentosaceus ATCC 25745 strain ATCC 25745 1524/1527 (99%)
15 K20 Pediococcus pentosaceus ATCC 25745 strain ATCC 25745 152271524 (99%)
16 K23 Pediococcus pentosaceus ATCC 25745 strain ATCC 25745 1514/1515 (99%)
17 K39 Pediococcus pentosaceus ATCC 25745 strain ATCC 25745 1515/1515 (100%)
18 K50 Lactobacillus plantarum WCFS1 strain WCFS1 1505/1505 (100%)
19 K60 Pediococcus pentosaceus ATCC 25745 strain ATCC 25745 1516/1516 (100%)
20 K61 Lactobacillus plantarum WCFS1 strain WCFS1 1509/1513 (99%)
21 K62 Lactobacillus plantarum WCFS1 strain WCFS1 1507/1509 (99%)
22 K63 Lactobacillus plantarum WCFS1 strain WCFS1 1503/1505 (99%)
23 K66 Lactobacillus plantarum WCFS1 strain WCFS1 1512/1516 (99%)
24 K71 Lactobacillus plantarum WCFS1 strain WCFS1 151071515 (99%)
25 K73 Lactobacillus plantarum WCFSI1 strain WCFS1 152271528 (99%)
26 K79 Lactobacillus plantarum WCFS1 strain WCFS1 1517/1520 (99%)
27 K82 Lactobacillus plantarum WCFS1 strain WCFS1 1523/1528 (99%)
28 K97 Lactobacillus plantarum WCESI strain WCFS1 1512/1515 (99%)
29 K98 Lactobacillus plantarum WCFS1 strain WCFS1 1508/1511 (99%)
30 K99 Lactobacillus plantarum WCFSI1 strain WCFS1 1445/1445 (100%)
31 K101 Lactobacillus plantarum WCFSI strain WCFS1 1511/1513 (99%)
32 K105 Lactobacillus plantarum WCFS1 strain WCFS1 150871509 (99%)
33 K106 Lactobacillus plantarum WCFS1 strain WCFS1 152271529 (99%)
34 K107 Lactobacillus plantarum WCFS1 strain WCFS1 1476/1476 (100%)
35 K109 Lactobacillus plantarum WCFS1 strain WCFS1 151571520 (99%)
36 K110 Lactobacillus plantarum WCFS1 strain WCFS1 1519/1523 (99%)
37 K111 Lactobacillus plantarum WCFS1 strain WCFS1 1504/1505 (99%)
38 K114 Lactobacillus plantarum WCFSI1 strain WCFS1 1467/1467 (100%)

_15_




F=EWS D-05
39 K117 Lactobacillus plantarum WCFS1 strain WCFS1 14671468 (99%)
40 K118 Lactobacillus plantarum WCFS1 strain WCFS1 1510/1511 (99%)
41 K119 Lactobacillus plantarum WCFS1 strain WCFS1 1505/1505 (100%)
42 K120 Lactobacillus plantarum WCFS1 strain WCFS1 1504/1505 (99%)
43 K257 Pediococcus pentosaceus ATCC 25745 strain ATCC 25745 1516/1516 (100%)
44 K259 Lactobacillus plantarum WCES1 strain WCFS1 1505/1505 (100%)
45 K261 Lactobacillus plantarum WCES1 strain WCFS1 1505/1505 (100%)
46 K262 Lactobacillus plantarum WCFSI strain WCFS1 13801380 (100%)
47 K263 Lactobacillus plantarum WCFSI strain WCFS1 1446/1446 (100%)
48 K264 Lactobacillus plantarum WCFS1 strain WCFS1 1391/1391 (100%)
49 Q164 Lactobacillus plantarum WCFS1 strain WCFS1 1388/1388 (100%)
50 BB39 Enterococcus faecium strain DSM 20477 1440/1441 (99%)
51 BB48 Pediococcus pentosaceus ATCC 25745 strain ATCC 25745 1515/1515 (100%)

N2y KC, Kit; 28 QiF, BB,

- F 51/ #FE e = 16S rRNA 543

105, Enterococcus faecium 1%, Lactobacillus plantarum 405 S 2 2138} it}

A3} Pediococcus pentosaceus

3

il

np, o dkg Al
(1) A+ ¥
- API 50CHL kit (API bioMerieux, France)& ©o]-&3le] & &g 23S AA st}

o

AT Ayt
Table 8. API & & A3

Strains KC3 | KC4 |[KC20|KC27 |KC28|KC29|KC39| K4 | K6 | K10
Control - - - - - _ _ _ — —
Glycerol - - - - _ _ _ _ _ -
Erythritol - - - - - - _ - - -
D-Arabinose - - - - - - _ - - -
L-Arabinose - + + - - - + N N N
D-Ribose + + + + + + + ¥ ¥ N
D-Xylose - - - - - - - _ + _
L-Xylose - - - - - _ , - _ -
D-Adonitol - - - - - _ _ _ _ -
Methyl-BD-Xylopyran
oside
D-Galactose + + + + + + + + + +
D-Glucose + + + + + + + + + +
D-Fructose + + + + + + + + ¥ T
D-Mannose + + + + + + + + + +
L-Sorbose - - - - - - _ , -
L-Rhamnose - + - - - - + + - T
Dulcitol - - - - _ _ _ _ _
Inositol - - - - _ _ _ _ , -
D-Mannitol + + + + + + + + n i
D-Sorbitol + + + + + + + + N T
Methyl-aD-

+ + + + + + - - + -
Mannopyranoside

Table 8 (A<)
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Methyl-aD-

Glucopyranoside

N-AcetylGlucosamine

H

+

H+

Amygdalin

Arbutin

|+ ]+

|+ ]+

|+ ]+

+ |+

Esculin ferric citrate

+ |+

Salicin

H+ [+ |+

W+ |+ ]+ ]+

|+

M|+

H+

H

+

|+ |+ ]+ ]+

+

D-Celiobiose

+

+

D-Maltose

+

+ |+

+ |+

+ |+

D-Lactose

+

+

+

+

D-Melibiose

D-Saccharose

+

+

+

D-Trehalose

L EIEA AR

[+ +

+

+

++ |+

+ |+ |+

+

A R A I R e R R

Inulin

D-Melezitose

+

+

+

+

+

+

+

+

D-Raffinose

R AR

+

Amidon

Glycogen

Xylitol

Gentiobiose

H

H

H

H

D-Turanose

D-Lyxose

D-Tagatose

D-Fucose

L-Fucose

D-Arabitol

L-Arabitol

potassium  Gluconate

H

H

H

H

H

H

H

H

potassium 2-

KetoGluconate

H+

potassium 5-

KetoGluconate

Strains

Control

Glycerol

Erythritol

D-Arabinose

L-Arabinose

D-Ribose

D—Xylose

L-Xylose

D-Adonitol

Methyl-BD-Xylopyran
oside

D-Galactose

D-Glucose

D-Fructose

D-Mannose

+ [+ [+ ]+

++ |+ ]+

]+ +

++ |+ ]+

]+

+ [+ [+ ]+

+ [+ [+ ]+

++ |+ ]+

+ [+ [+ ]+

L-Sorbose

L-Rhamnose

H

H

H

H

H

H+

H+

Dulcitol

Inositol

D-Mannitol

D-Sorbitol

Methyl-aD-

Mannopyranoside

Methyl-aD-
Glucopyranoside

N-AcetylGlucosamine

H

Amygdalin

Arbutin

Esculin ferric citrate

]+ ]+

++ ]+

+ [+ [+

Salicin

+

+

]+

+

D-Celiobiose

D-Maltose

A R AR s

|+

BRI

FUN IS R I [ R

Table 8 (A1)
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D-Lactose

D-Melibiose

D-Saccharose

D-Trehalose

+ [+ ]+ ]+

++ ]+ ]+

+ ]+ ]+

++ ]+ ]+

++ ]+ ]+

+++]+

++ ]+ ]+

+ [+ ]+ ]+

Inulin

D-Melezitose

+

+

+

+

+

+

+

D-Raffinose

Amidon

Glycogen

Xylitol

Gentiobiose

-+

-+

-+

D-Turanose

D-Lyxose

D-Tagatose

D-Fucose

L-Fucose

D-Arabitol

L-Arabitol

potassium  Gluconate

H+

H+

+

H+

+

H+

+

H+

I+

I+

potassium 2-

KetoGluconate

+

+

potassium 5-

KetoGluconate

Strains

Control

Glycerol

Erythritol

D-Arabinose

L-Arabinose

D-Ribose

D-Xylose

L-Xylose

D-Adonitol

Methyl-BD-Xylopyran

oside

D-Galactose

D-Glucose

D-Fructose

D-Mannose

]+

++ ]+ ]+

]+ + ]+

++ |+ ]+

|+

++ ]+ ]+

]+

L-Sorbose

L-Rhamnose

H+

H+

+

H+

I+

I+

Dulcitol

Inositol

D-Mannitol

D-Sorbitol

Methyl-aD-

Mannopyranoside

Methyl-aD-
Glucopyranoside

N-AcetylGlucosamine

H

+

+

+

Amygdalin

+

+

+

Arbutin

+

+

+

Esculin ferric citrate

+

+

Salicin

W+ [+ [+ ]+

W+ + ]+

+

|+ ]+

I+

|+ ]+

I+

-+

+

D-Celiobiose

D-Maltose

|+

D-Lactose

+

D-Melibiose

+

D-Saccharose

+++]+]+

++ [+ +]+

D-Trehalose

++ ]+ ]+

+l+ ]+ ]+

+ e+ [+ [+ ]+

+ s+ +[+]+

+

+

]+ ]+

R R A R R R A

Inulin

D-Melezitose

+

D-Raffinose

Amidon

Glycogen

Table 8 (A<)
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Xylitol

Gentiobiose

H+

H+

H

H+

H+

H+

D-Turanose

D-Lyxose

D-Tagatose

D-Fucose

L-Fucose

D-Arabitol

I+

I+

L-Arabitol

potassium Gluconate

H

I+

H

H

potassium 2-
KetoGluconate

H+

I+

potassium 5-

KetoGluconate

Strains

Control

Glycerol

Erythritol

D-Arabinose

L-Arabinose

D-Ribose

D—-Xylose

L-Xylose

D-Adonitol

Methyl-BD-Xylopyran

oside

D-Galactose

D-Glucose

D-Fructose

D-Mannose

L-Sorbose

L-Rhamnose

Dulcitol

Inositol

D-Mannitol

D-Sorbitol

Methyl-aD-

Mannopyranoside

Methyl-aD-

Glucopyranoside

N-AcetylGlucosamine

+

Amygdalin

Arbutin

+

++]+

+

Esculin ferric citrate

Salicin

W+ [+]+]+

]+

Hl+[+]+]+

Hl+[+]+]+

D-Celiobiose

D-Maltose

+

D-Lactose

+ ]+ |+

++ ]+

]+ 1+ ]+

o+ ]+

D-Melibiose

+

+

++ ]+

+ |+

]

+

D-Saccharose

+

+

+

+

+

+

+

D-Trehalose

+ |+ [+ [+ ]+

]+ ]+

+

|+ [+

Inulin

D-Melezitose

+

+

D-Raffinose

-+

+

Amidon

Glycogen

Xylitol

Gentiobiose

D-Turanose

D-Lyxose

D-Tagatose

D-Fucose

L-Fucose

D-Arabitol

H

Table 8 (A1)
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L-Arabitol - - - - - - - - _ -
potassium Gluconate + + + + + + + + + +
potassium 2-

_ - - - + - - + - _

KetoGluconate
potassium 5-

KetoGluconate

= anti-lipase, a-amylase % a-glucosidase inhibitory activity 2 %3 16S rRNA
sequencing, @28 23 A¥E niEro g KC3, KC4, KC28, K6, K10, K50, K120,
K259 & 87l & AEslsitt.

P E
&
T 1l
- |
-
L]
= m
E
E =
=
|
E m
EI
b= ]
L ECd K3 | 9 1] | 8 Pl ]
I"“‘li.
| R o -J-ll:: ld.u-l = Lipmsd |

Figure 1. 3u] %k A F39 E.)\ qA &4

v} Anti-adipogenetic activity (3T3-L1 cell line)
(1) A+ i

- 3T3-L1 AMxwY WHLS Hemati & (1997)¢] WHS wWyPsto] A&t
Adipogenesis (A WAXE3}) A2 3T3-L1 cell lines #3A7]a2 AW=%
(adipogenesis) S frEste] 54 AAlY M7 A iEAdd nA = S SAH =
HEEE O 2 A pre-adipocyte ALl 2] 3T3-L1 cello]l dexamethasone,

3-isobuthylmethy-1-xanthine ~ 2|3  insulin® = =] 2] &} o] cell¥] 23l
(differentiation) S +%X3td PPARy 59 A®WeAdZEz7 QaE9 dalo] dojvta &
FH o8 AHol MEY =% o] o]FojZt) A A o= 3T3-L1 cell®] pre-adipocyte
7130 It 99 <tol Aol A o] doju o5 H4¥ AWTE Oil Red O

|Row FEea 520nmolM FHEE SATFoRAM AEU AWNFA AE A

3ttt (Ramirez— Zacarias 5, 1992).

(2) A 23
- 879 A 59 3T3-L1 AWAE #3F A& SAsAe (Table 9, Figure 2)

Table 9. 3T3-L1 AWAE £3} A&
KC3 | KC4 | KC28 K6 K10 K50 | K120 | K259
A A8
ﬁ((y];é_ - 3759 | 4535 | 3699 | 2227 | 3261 6.96 7.95 22.09
O

"zt i A&

u)
B
S
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[Perconiage if comirnl)

Relutive ol red 0 wirain

= 8 5§ 8 B

L

K0 R25%

Figure 2. (A) 3T3-L1 A¥ AT AX &3 AdAE 2 (B) Oil-red §4 AIZ
*p< 0.05, (vs. control). *p< 0.05, **p<0.01 and *+**p<0.001 compared to control (/test).

A % 54
(1) FAA )
b A Y

A}

d

L ox N

- FAA WA AIF2 MRS AAmfAel wEFE FFskaL, 37T 18413 v ¥
¥ 0.1% peptone &l HAs== 3Asdtt. Z4 AL 4 = d2 ¥F

Z

O

tryptic soy A Aol 10°710° CFU/mL F&2 2 HZEsFaL 37Tl A 4843+
F gotow pAse] A4 ofnE Adstdth FAA WA 5L 29 54
At o, AAH 7H v w5 MIC(Minimal inhibitory concentration)
2 AAsdrh. FAAE Sigma (USARHFE Fujste] Abgstait. FAA =
Amikacin, Gentamicin, Kanamycin, Streptomycin, Ampicillin, Penicillin-G, Oxacillin,
Bacitracin, Polymyxin B, Ciprofloxacin, Tetracycline, Clindamycin, Erythromycin,

Rifampicin, Vancomycin 2 Chloramphenicol2 A] & ol A}-83}1 T},

ol

BN 2

0,
o dlo ot ot
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Table 10. A8 75 FAA F5A

Antimicrobal agents MIC (ug/mL.)

KC3 KC4 KC28 K6 K10 K50 K120 K259 299v
Amikacin 4 8 8 4 4 4 32 2 8
Gentamycin 1 1 1 1 1 1 16 0.5 2
Kanamycin 16 32 32 16 64 16 16 8 32
Stretomycin 8 16 16 8 16 8 32 4 16
Ampicillin 256 1024 2048 1024 2048 2048 8 2048 1024
Penicillin-G 1 4 2 2 16 4 8 4 2
Oxacillin 8 16 16 16 32 16 512 16 16
Bacitracin 32 32 16 16 64 16 32 16 16
Polymyxin B 128 256 128 256 256 512 256 256 256
Ciprofloxacin 8 16 128 16 64 16 16 16 16
Tetracycline 16 16 16 16 32 16 64 16 16
Clindamycin 0.0156 0.0625 0.125 0.25 0.5 0.5 32 0.5 1
Erythromycin 0.125 0.125 0.125 0.125 0.25 0.125 4 0.0625 0.125
Rifampicin 1 2 1 0.5 4 2 1 1 2
Vancomycin 2048 2048 2048 2048 2048 2048 4096 2048 2048
Chloramphenicol 4 8 4 8 8 4 8 4 4

- 8/ A e FAA FrdS SA T (Table 10)

8

(2 &4 24
7h) A+ B
— MRS ARl 37T, 18A7F F¢t wjdE #FE ARAEFE g8t 10710°
CFU/ML =2] Ala5 ZA% 3 API ZYM kit (API bioMerieux, Lyon, France)E ©]-83}
o] 37ColA BAIRE MYkt b3 EANRSAIATE A8 TSRS vlaste] 0759
22 FAF oM, 2T ©]2]9] alkaline phosphatase, eterase(C4), esterase lipase(C8), li—
pase(Cl4), leucine arylamidase, valine arylamidase, cystine arylamidase, trypsin,
chymotrypsin, acid phosphatase, naphthol-AS-Bl-phosphohydrolase, a-galactosidase, £
—galactosidase, 3—glucuronidase, a—glucosidase, B-glucosidase, N-acetyl-[3—-glucosaminidase,

a-mannosidase, B—fucosidase &2 A& =433t

(W) A A3
Table 11. AEFF9)

Enzyme KC3
Alkaline phosphatase
Esterase (C4)
Esterase Lipase (C8)
Lipase (C14)
Leucine arylamidase

kol
B>
gk
o,

g
B
2
2]
5
y
g

o= |lolo
[ N el e

Valine arylamidase
Cystinearylamidase

Trypsin

a-chymotrypsin

Acid phosphatase
Naphtol-AS-BI-phosphohydrolase
a-galactosidase
B-galactosidase
B-glucuronidase
a-glucosidase

B-glucosidase
N-acetyl-B-glucosaminidase
a-mannosidase

Slu|wlw|olh|lw|l=|—lolo|njalu|lo|lo|lo|o
OS|lWlh|wo|Uo|N|N OO &
o~ |O|o|lw|o|—~—|lo|lo|o|Nd|w|olo|lo|lo
(e} SN VSR § V) Rl [o1 ) Rell RUV) I () Kl Keoll § WOR §O2 ) Ho2 | Rl Ll el Ren)
Ol ||~ OINO|H|—|OC|O|RlwiklOolo|o|C
o|U|AOC|lU|O|wA~|O|O|N|ul

O|O|W|UEOUHF|WN|C|C|Wi GO |—O é
O|O|W|h | NOC|Uo|N N | OO (NI Ogo|lo|o|O g
O|IO|W||HIC|WIOo|N|+ OO |Clwih|lolo|o|O S

(=}
o
o
oS
(=}
(=)

a-fucosidase

# A value ranging from 0 to 2 is assigned to the standard color: zero represents a negative; 5 represents a reaction of maximum intensity. Values 1 through 4
represent intermediate reactions depending on the level of intensity. The approximate activity may be estimated from the color strength: 1 corresponds to the

liberation of 5 nanomoles; 2, to 10 nanomoles; 3, to 20 nanomoles; 4, to 30 nanomoles; and 5, to 40nanomoles or more.
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| Z=WE D-05

— 8o AW FEe 4 A4S =A3A T (Table 11)
Q) s 24
(7h) A 3

- Gillland¢} Walker (1990)°] el we} MRS HAuf=x] e A 37C, 18A1F =

TZ 0.06% cysteine©] g% MRS HAufA o] 0.3% oxgalle H7Fgk vjx e of
ZT2A oxgalls H7FehA] 82 wix|el Z+7 1% HEsA vk 37CY incubatorol
A TAZA Gl st A ZrE 2 BCP plate count agar H¥oll A o 3l
S 37Col A 48417 7 Fate] AlFst ot

hH A+ A3
- 879 A FFE 03% oxgalle]l H7FE MRS HA wjx]ol A WeEE &4 SHsT)
(Talbe 12, Figure 3)
Table 12. AETF9 WEF &4

KC3 | KC4 | KC28 | K6 K10 K50 | K120 | K259
&5
(cy;z—r 9555 | 93.03 | 9246 | 9347 | 94.32 | 9273 | 9346 | 94.43
O
{Ad . I’Ellwl If'-'flﬂ
i~ © -
[: 5 £
r-lc: T _*J'/’-_‘ ; 14
m] Imra g 1o Viemun "'. Inibatind e 1haar) I:]‘-_l .|Dﬂ.ll:lllll time [kwar)

E

Bachril g aembr

T |
& W

Inrubstian i thaari Inrubmwien lime ihsari Inrubsitan limr b

- et o gl ass s e

iy | -
e

Pt bl g iy
- -
Nanirid B¢ sk
& B
\l‘
Fisa i il bong, cidimbaer
5 B B

] x 3 i 5 & T a i 3 d . ¥ ] 1 - I | T

Iscubarkam thais besary Imrubyiimp e jlari Baehotkan mres (e

Figure 3. 0.3% oxgall 2 MRS #l XA #F vl %A &
* Lactobacillus plantarum KC3 (A), KC4 (B), KC28 (C), K6 (D), K10 (E), K50 (F), K120 (G), K259 (H), and 299v (I)
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- Clark 5(1993)¢] "#¥o] wle} 37% HCLS %5

ol Aol pH 2,3, 4 &3

24 pH 64 42 Ax3Aa, AxzE pH &9 10 mLol 0.05% cysteine®] ¥
MRS A Auzle A 37T, 2422k Mg F5(F 100 CFU/mML)E 1 mLA 4L %
37CAA d7] widstaA 0, 1, 2, 3A1ZF 39 A5 BCP plate count agar %33
o A Fro] &3l % 37TolA 483t @ 7|vjke b3 Al
h A+ A3
- 879 AW HFZ pHY, 3, 4, 64914 WA =481t} (Figure 4)
(A} (B (i
1 i 1] e
% i | T i % -=E - : L
éi - Rt Ei Ei L :::
¥ * pll E‘: eT pili
EE " - ,E:? ,5-? " pliki
£ i :
. L i
| 1 1 ' 1 1 2 ¥ 1 1 1
bwshadion lims fheart Invaturien rimy | boati Ininhstion e (bowri
) " (E) ™ (] i
L I ; i
.i m ;E [T H =§ ; 4
E:" ] e ;f LYK i! L] ::::
£ ol - 5 i
!E & pHei :l% =] -H: - P
= C :f
[ [ : 1 i i ! i
Incpfulan. dewi | bearr] i D i s R i o)
() (H) L
1] ] L
E " * E 1= ) E
ig L] mpE ii apH! %i ._- gz
;E wpilt ;E L] A i- g
;-:'! i o T‘-! i f! pEI
!'i o pliz j-;ll' L] s ;if. L
: :» <

Tomrghrhil Vi [T

|mcwieinm e | boer

Inanbathen Dt Jiir)

Figure 4. L. plantarum ¥5¢ WAtAd &< (pH2.0, 3.0, 4.0 and 6.4)

* Lactobacillus plantarum KC3 (A), KC4 (B), KC28 (C), K6 (D), K10 (E)

, K50 (F), K120 (G), K259 (H), and 299v (D)
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(5) g &2
b A
- Gilliland®} Speck(1977)9] Wol| whg} &8 ZAo] AFE3F X A<l Escherichia
coli, Salmonella Typhimurium, Listeria monocytogenes 2 Staphylococcus aureust
St A AT o2 R Y FFugtow AAgte]  FAulXE A Escherichia coli,
Salmonella Typhimurium, Listeria monocytogenes, Staphyloccous aureust nutriunt
A AN 7] o7 37T, 24X st S S B el AREE
A= MRS A A=A Aokt A& 242 JEste] 37TColA 24412 v kst
Attt AElujA] 2 4] Escherichia coli= EMB agar, Salmonella Typhimurium-<
Bismuth sulfite agar, Listeria monocytogenes: Supplement(X123)7} 3SHf-%

Listeria Isolation Agar, Staphyloccous aureust Baird parker agarE A}-&3d}o] 37T
o A 6A1ZF v Fat A Th AAbtol] 9§ AAwe] JA &S thao Ao®E T

O Inhibition (%) = (A-B)/A
A; Iz = (CFU/ml)

B; 3 < T #4 (CFU/ml)

4 A 23
- g7le) A e WA #Eel st @t St (Table 13721)

Table 13. MRS Rl X Lactobacillus plantarum KC3¢ B A #Fd 3 J+ 8

Growth
Pathogens pathogens? KC3+pathogens? Inhibition
CFU/mL pH CFU/mL pH (%)
FEscherichia coli 3.23+0.25%10° 5.98 1.51+0.15x10° 4.98 53.78%

Salmonella Typhimurium 6.46%0.35x10° 6.10 1.50+0.26x10° 5.54 76.80%
Listeria monocytogenes 1.57+0.20x10° 6.06 1.16+0.12x10° 5.07 26.27%
Staphyloccous aureus 3.46+0.87x10° 6.08 2.26+0.11x10° 505 | 3461%
x Initial count of Zactobacillus plantarum KC3: 2.1020.17 x 10°CFU/mL

# Determined after 6 h of incubation at 37C

Table 14. MRS WA o A Lactobacillus plantarum KC3¢ ¥4 FFd th3 374

Growth
Pathogens pathogens? KC4+pathogensa Inhibition
CFU/mL pH CFU/mL pH (%)
Escherichia coli 3.23+0.25x10° 5.98 8.50£0.05x10° 4.84 73.98%
Salmonella Typhimurium 6.46+0.35x10° 6.10 4.00£0.26x10° 5.25 38.14%
Listeria monocytogenes 1.57+0.20x10° 6.06 1.13£0.06x10° 494 27.97%
Staphyloccous aureus 3.46+0.87x10° 6.08 2.83+0.61x10° 49 18.27%

« Initial count of Lactobacillus plantarum KC4: 4.43+057 x 10°CFU/mL

# Determined after 6 h of incubation at 37C
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Table 15. MRS ¥{ X o X Lactobacillus plantarum KC28¢ BAA #Fo i3t I g

Growth
Pathogens pathogens? KC28+pathogens? Inhibition
CFU/mL pH CFU/mL pH (%)
Escherichia coli 8.30£0.98x10° 5.93 7.56+1.29%10° 5.53 8.84%
Salmonella Typhimurium 1.13+0.04x10" 591 7.43+0.38x10° 558 |  34.41%
Listeria monocytogenes 7.20£0.92x10° 5.94 2.13+0.15x10° 5.54 70.37%
Staphyloccous aureus 1.87+0.03x10° | 593 8.27+1.12x10° 557 | 55.79%

x Initial count of Lactobacillus plantarum KC28: 6.23+0.40x10° CFU/mL

# Determined after 6 h of incubation at 37C

Table 16. MRS Wi | o| X Lactobacillus plantarum K62 B4 #Fd o3 o7&
Growth
Pathogens pathogens? K6+pathogens? Inhibition
CFU/mL pH CFU/mL pH (%)
Escherichia coli 8.30+0.98x10° 5.93 4.00£0.20x10° 560 | 51.81%

Salmonella Typhimurium 1.13+0.04x107 591 6.53+0.72x10° 560 | 42.35%

Listeria monocytogenes 7.20+0.92x10° 5.94 2.77+0.71x10° 5.56 61.57%

Staphyloccous aureus 1.87+0.03x10° 5.93 8.43+1.02x10° 555 | 54.90%

« Initial count of Lactobacillus plantarum K6: 5.23+0.32x10° CFU/mL

# Determined after 6 h of incubation at 37C

Table 17. MRS ¥J R 9| A Lactobacillus plantarum K109 B4 FF) W3 J79
Growth
Pathogens pathogens? K10+pathogens® Inhibition
CFU/mL pH CFU/mL pH (%)
Escherichia coli 3.23+0.25x10° 5.98 3.03+0.06x10° 494 | 90.71%

Salmonella Typhimurium 6.4620.35x10° 6.10 5.70+0.79x10° 5.35 11.86%

Listeria monocytogenes 1.57+0.20x10° 6.06 1.35+0.18x10° 5.1 14.19%

Staphyloccous aureus 3.46+0.87x10° 6.08 2.67+0.75x10° 5.02 23.08%

* Initial count of Lactobacillus plantarum K10: 4.43+0.15 x 10°CFU/mL

# Determined after 6 h of incubation at 37C

Table 18. MRS ¥] R o| Al Lactobacillus plantarum K509 B9 #FF) W3 I+

Growth
Pathogens pathogens? K50+pathogens? Inhibition
CFU/mL pH CFU/mL pH (%)
Escherichia coli 3.23+0.25x10° 5.98 2.10+0.36x10° 4.89 35.71%

Salmonella 'Typhimurium 6.46+0.35x10° 6.10 3.63+0.42x10° 5.37 | 43.81%

Listeria monocytogenes 1.57+0.20x10° 6.06 1.15+0.13x10° 5.03 26.91%

Staphyloccous aureus 3.46+0.87x10° 6.08 2.20+0.78%10° 498 36.54%

 Initial count of Lactobacillus plantarum K50: 4.13+0.81x10° CFU/mL

@ Determined after 6 h of incubation at 37C
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Table 19. MRS XA X Lactobacillus plantarum K1209 ¥ 4A T Fo g 3H

Growth
Pathogens pathogens? K120+pathogens? Inhibition
CFU/mL pH CFU/mL pH (%)
FEscherichia coli 8.30+0.98x10° 5.93 7.10+1.05%x10° 5.61 14.46%

Salmonella Typhimurium 1.13+0.04x107 591 7.63+0.35x10° 5.61 32.65%
Listeria monocytogenes 7.20+0.92x10° 5.94 4.67+0.21x10° 5.61 35.19%
Staphyloccous aureus 1.87+0.03x10° 593 1.15+0.10x10° 5.60 38.32%
x Initial count of Lactobacillus plantarum K120: 2.00+0.10x10° CFU/mL

@ Determined after 6 h of incubation at 37C

Table 20. MRS ¥l X|o| X Lactobacillus plantarum K2592] H 94 #Fo 3 J3+F

Growth
Pathogens pathogens? K259+pathogens? Inhibition
CFU/mL pH CFU/mL pH (%)
Escherichia coli 8.30£0.98x10° | 5.93 1.58+0.50x10° | 565 | 81.00%

Salmonella Typhimurium 1.13+0.04x107 591 1.07+0.06x10" 5.67 5.00%
Listeria monocytogenes 7.20+0.92x10° 5.94 3.27+0.38x10° 5.62 54.63%
Staphyloccous aureus 1.87+0.03x10° | 5.93 1.43+0.14x10° | 566 | 23.17%
* Initial count of Lactobacillus plantarum K259: 3.33+0.49x10° CFU/mL

# Determined after 6 h of incubation at 37C

Table 21. MRS ¥| Ao A Lactobacillus plantarum 299ve B A4 TFd 3 79

Growth
Pathogens pathogens? 299v-+pathogens? Inhibition
CFU/mL pH CFU/mL pH (%)
Escherichia coli 3.23+0.25x10° 5.98 1.860.06x10° 4.95 43.16%

Salmonella Typhimurium 6.460.35x10° 6.10 1.50+0.26x10° 5.40 76.80%
Listeria monocytogenes 1.57+0.20x10° 6.06 1.16+0.12x10° 512 76.80%
Staphyloccous aureus 3.46+0.87x10° 6.08 2.26+0.11x10° 5.02 34.61%

* Initial count of Lactobacillus plantarum 299v: 2.87+0.42x10° CFU/mL

# Determined after 6 h of incubation at 37C
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(6) & —‘?‘3.% (HT-29) €<l
7h A+ o

- A /\}%@ HT-29 A 3=kA| £33 (Seoul, Korea)S E3dto] F+943F L,
m 5(2008)2] WHHe| wa} 10% fetal bovine serum (FBS; Gibco, USA)¥ 1%

penicillin-streptomycin (P/S; Gibco, USA)°] #7}¥ RPMI ®|AE o] &3}

5% C0»/95% air’t 3%+ A9 &d27|(incubator)ol A ®idksldct HT-
F3oha, 2

ZE sty gste] AEE 12 well plate?] ZF wellol]l 10° cells/well 2 &

37C,
29 Al

doll g A S wAs) v, 4 A, 9B%7A AE7E 3k 9 serum free

medium &2 WA &S] cello] o o] A= AS FobFot o] & Ul
Agstr] 98l 23k Aldielgdt 7+ 1 mLE AS 12,000 rpmol Al 33 €
3lil serum free medium< ©]-&3] + W ARG AHg #5F RPMI

L
Zl‘-OE

el

v =] 2

sl ste] 600 nmoll Al FFEE S43%te] 0530l U ES 9E ¢ 0.1% peptone

A= =

Sl o g 343 t}S BCP plate count agarel| pouring 3¢ %7] #rFE =

359

o} OD %< 9 oA 100 mLE wellol]l &3 £ 37T, 5% COg0ll A 2A]13F vl <F
S ¥ PBSE ol &3] £+ %& w2 5 A8 Fvh Trypsin-EDTA 1 mLE %
7}ete] cell-bacteria® woldl F 0.1% peptone §H22 34 i BCP plate

S48kt

count agaroﬂ pourmg 0]‘01 Zl:

(th A 23}
- grle) A el 4 ASAE (HT-20)9) 335 BR1esd. (Figure 5)
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Figure 5. L. plantarum 9 & 439 AX ¥ &
(KC3, KC4, K10, K50, and 299v (A), K6, K120, KC28, and K259 (B))
All values are within the mean*standard deviation of the three replicates; *p< 0.05, **p<0.01 and

#x+xp<(0.001 compared with control strain (t-test).
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(7) Biogenic amine (BA) &A%
hH A B
- olux= A HAFA(L-Tyrosine disodium salt, L-Histidine monohydrochloride
monohydrate, L-Ornithine monohydrochloride, L-Lysine monohydrochloride)%
0.1% #7Fs+ MRS brothg Whe o 18A1ZF v o+ 1% HE3 7 57101 o
) wj %3t decarboxylase E45 &4 3A T} Bover-Cid and Holzapfel(1999)°ﬂ
o]a] a11ot¥ decarboxylase media®l &4 A3 E & =WEtal 37CoA 24748

AlZE HieE & BepAlo g WIS gate] BA A TS St

() A+ A4
- 8ol A ] wholeAly vl A4 Flskitt (Table 22)

Table 22. A8 #F9] vlo] QLAY olvl A%

Biogenic amines

Putrescine Tyramine Histamine Cadaverine
KC3 - - - -
KC4 - - - -
KC28 - - - -

K6 - - - -
K10 - - - -
K50 - - - -
K120 - - - -
K259 - - - -
299v - - - -

= [n vitro screening A3} ¢t /do] SQ1¥ L. plantarum KC3, KC4, KC28, K6,
K10, K50, K120, K259 % 871 #5 Autatelch,

Strains

o

o}. In vitro fermentations 3k o5 AW

(1) A5 %H

~ In vitro fermentation : F 9] WS FE3F4, 22 AAS WA 7z 10719
ZHlo| QA FE HJFotaL, olE F7IEAAA TE A7 T

E3) wjgoe] SCFA %S nlulgto e g

HetE gelstth

- SCFA 4] : Gas chromatography (Shimadzu GC2010)& ©]-&3fo] 43t} Sigma
(Supelco) A+ volatile fatty acid mixture (ultrapure)E A}83}4 standard curve ¢ 3=
HZretention times A3 & B o SCFAE F=3}9] standard curveol U
z38ke] A8t SCFAFES Schwiertz etal., (200904 7]&3 WS ALgath
7FeFskA oxalic acid (0. 1mole/hter) 9} sodium azide (40mmole/liter) 7} 2017 P FEAE
AZ (HY80mg) o 42 & 1A)7F 5o A=29o]A shaking incubation 3+ ¥ 16,000 g,
AT, 5%z AR A59S (FID) 71715 ARgste] 43t 2y
INNO-WAS 30m x 32mmE AME-3sFH splitter &%= 260 C, FID 260 C, Z=5-& 100TC9l
A 180C7HAl 25C/m & $E= 271 psi ¢ oz 24330t}

as chromatography =
%2 SCFA A5

OZi 0

T o
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(2) A+ A%

- In vitro fermentation 2% ZA¥= Hol 8709 5 F KC4, K10, K50, K2597}
SCFA AAks &3 A 7)o Fastva B 4 Qdth KC289 79 acetate A4 o]
A #AsE A propionate®t butyrate?] AL FUFoR R GhE FFob )
e fes wolxu 97| Wi KC4E thAlste] 2d #52 AHsch

(Figure 6)
Jd 5
Tis
B f 324
% 6
E | E=gE g EN]_ B8 - E|
S b= El_ugaﬂ D 5 - [ I;I;gag
5 i 784
% 55 E 4K ﬂ
50 s 24
FL® eI F O P P ot #Fﬁfﬁg?ﬁ#fg‘&ll‘
(A) ZF 459 & SCFA A (B) Z+ #Fl 93} WAE acetated
134 el
gﬁ- = 21 i
E _ e 5 20
gﬁ é- .,'_"am* B v -E.-w EIEEEEQ@ ED
ey, | b u
& = @ 17
FECSPEPELA S EECEF IS
(©C) & #Fl 23 A48 propionate ¥ (D) & #F¢ 93 AAE butyrated

Figure 6. A #32] SCFA(short chain fatty acid) AJAFs

3-2. In vivo =389 E3 7|54 F 24 9 H
e s Bl PEES A% AAY wAY @ AGFHE Ao 24
(1) A5+ 27
G A5 BFE ATE A% ATRd FE2 sl Ak vk Aojal
AINO3GE 7R o2 A wu} ese
XA etk (Table 23)

Table 23. v}$ 2 A3 rd FTZo AJLE A Holo 5

AE (g)
AIN-93G 100 100 100 100
Sucrose 50 99 115 165
Maltodextrin 50 99 115 165
Casein 80 80 80 80
Lard 172 128 114 70

3 %2 (Kcal%)

Carbohydrate 25% 40% 45% 60%
Fat 60% 45% 40% 25%
Protein 15% 15% 15% 15%

_30_



D-0

o1

A=A

Ay

op9-2 e

=

w2 RS S5k HA O o]del 24 AA 9 it
(1) A7 49

- AIN93GH o] & H] &3t 471 ] ZA|E o4 2o]& (Table 17 #x)¥} Research

Diet 2] 10%fat (D12450B), 45%fat (D12451), 60%fat (D12492)2) o] & Folst 14

of FARMSE AelE wusAt Aol R =2 Afwosded wiF 13 AT

i,
ot

b

=43 w3k A3 4530 = FHESFH AL (oral glucose tolerence test)S 2 A 3f
of tAd g Fash xS WS o3t s ASskAnh (16412 5248 vt
29 FEIAG 54 F 2g/kge X=TS AT, 168, 308, 60, 904, 1204
Aoz dgA A=A, G Aas ng F ANES A E S8 SAH) 2o F
o 145 ¥ HAFS THEI Folle= w2 A F 13 ANTY 2AE T8
FAE 54, vl

el
£
[
o
1o
=
o
>
o
=
ofl
o,
)

(Figure 7)

. AHOSTE: curiom -wode backpmasd

Ludfcin-muly clul

[ | Hesamch Met % of &

Al RS A

L= g i) Tl Fighsi
Lol ingelr It L]

Figure 7. 4Fx BH3A4A 2349 A7td 33 T2 Z 9 area under the curve
CTL: control (AIN93G4 o] FoJ1F), MC: maximum carbohydrate, IC: Intermediate carbohydrate, IF:
Intermediate fat, MF: maximum fat, RD10: Research Diets 10% fat, RD45: Research Diets 45% fat, RD60:
Research Diets 60% fat. 18 ZE H7¥d ZFHAE YUl om, AIN93G2 o] T 1F(CTL) st
t-test = HAH F p<0.05 & w % p<0.0l € W #==+E X7 (A Z A= IF, B Zo| A= RDE01H
o ).
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() FA #st
- ZF vttt e Aolel Hitd AgE A
Aol FoAg & & FA W3t
FAMst M 2
(Figure 8)

. AT cuslom mmde Backorousd
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[} Research Die1 % of ta

-
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$2 5
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Feigghies Tl hdpiEr
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Figure 8. 145 7+9 vl HF A FA W
CTL: control (AIN93G2leo] %Fo71%), MC: maximum carbohydrate, IC: Intermediate carbohydrate, IF:
Intermediate fat, MF: maximum fat, RD10: Research Diets 10% fat, RD45: Research Diets 45% fat, RD60:
Research Diets 60% fat. 21l Ho 3 ZTHAZE Yepdiglen, Az2e] (MC, IC, IF, MF) Fo1&2
AIN93G2 o] FoJ1&(CTL)el thsled, Research DietAle] A W2o] Fof1F2 RDIOZLE] thdte] Dunnet
© 2 One-way ANOVA A% ZHA 3 p<0.05 € w = p<0.01l &€ uwf *xZ F 7|3k

(th) 71 57 W3}
- ARk 2 gAA s A LA A
fol2 wug A3 A Aol F IF Fol oA
kel o

o8 4~ it} (Figure 9)
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Figure 9. &% 1 (A)F &AW (B)Y FA Aol
CTL: control (AIN93G2l¢] F¥o]Z1%), MC: maximum carbohydrate, IC: Intermediate carbohydrate, IF: Intermediate fat,
MF: maximum fat, RD10: Research Diets 10% fat, RD45: Research Diets 45% fat, RD60: Research Diets 60% fat. L&}
E oy FFEAAE ey o, A x2 o] (MC, IC, IF, MF) %ol 1852 AIN93G2lo] Fo] 1H(CTL)dl thste], Research
DietAle] x| Wb2lo] Fo] 158 RDI0OZF] W3le] Dunnet®Z One-way ANOVA A AA % p<0.05 & wf = p<0.01l &

o «xE5 F7]%

= 7t olgAo] Fol aFelA ] Pe A L FFAUse 47 TAS nelsae W,
zAN el F P47 w2 aAbds fmel 74 A3 Aelehs A2 v,




9 8rkg] o] 553 C57BL/6 7 vh$-2o] EZ R njol

- 7 a% QEs FH F, 270
ZagdF (39 £ ZRulo] 9 Elx), ela gHwk obE txTel Xenical& o
stdth AIN-93GE Abgshs AUET Y IFAelE AMgshs 10 1FE 1257 A

i
T S/tEE TR EE]% EZZulo] @ ¥ 20 3| V%W*P‘é%‘r 7IsAe &
sttt A7 T8 Foll Aste] FAr] FA B ZEulole o
A 24 2 AR BAARZE FEE T (Table 24)
Table 24. v}-$2 A3 15 (N=10)

_IE

1%9 ECER E o 4 o]
1 ND - AIN-93G
2 HFD -
3 Xenical 40mpk (Anti-obesity drug)
4 LGG 1x10° CFU Lactobacillus rhamnosus GG K
5 299V 1x10” CFU Lactobacillus plantarum 299V IF #el
6 KC3 1x10° CFU Lactobacillus plantarum KC3 ke 45%;
7 KC4 1x10° CFU Lactobacillus plantarum KC4 2|4} 409%;
8 KC28 1x10” CFU Lactobacillus plantarum KC28 gl A 15%
9 K10 1x10° CFU Lactobacillus plantarum K10 o
10 K50 1x10° CFU Lactobacillus plantarum K50
11 K259 1x10” CFU Lactobacillus plantarum K259

(2) A4 A3
7h) A w3t
- [F2)o] 2 o] &3k 125772 Ao] % Hvk/ALEASE A5 Fasr Ay B A3 S

=3 sjutEl KC3, KC28, K50 #57F 4438 49 Zzujol
- o

o €l
H a- = R
o S35 AT ek elEdom A i%‘r?i‘r% | %A ¢ ND%
hu)uk oF&-ol Xenical woll A 7HE oA el AE A7 gelE et (Figure 10)
Body weight
45~
_ 40 T e =
D 35 wuen *kk
=
=)
] 30+
254

Figure 10. 12F A+ & Z Z2§9 "2 FA (g)
T xe oy xFAHA (SD)E YEUen, A4 Fo4d> HFDw ol diste] Fisher's LSD test® 714 3} A Th(

p<0.05 4 # * p<0.01 & = ==, p<0.001 & wf =xxFE FE7F).
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() &7 FA wsk

- 2570 vk Aol FRE F vk E FAse] dF, 1 ALAT (EATD),
A
[e]

A (SAT), WA (MAT), g
80°Ceoll ®stvt. FHlk A x| 2 7
A ook Zv (Table 25). KC3 FololAe b, ALA, dskA, WA
FAZE FrelHer ZFaghe] Rl oen, K50 Fo
7F reldos Fads FAsdth K 10 Folake] 45
skl KC3, K50, K10°] 7Hg ¢ g

Bl
rot
ot
=
2
£l
N
tl
[‘E;

Table 25. &7 FA 2 3%

i ¥A (g) / HEDZ ol 34F (%)
iy RAEA v 32 % WA

1 ND 1.04 -32% 0.81 -60.1% 0.38 -73.6% 0.34 -61.8%
2 HFD 1.53 0% 2.03 0% 1.44 0% 0.89 0%

3 Xenical 1.26 -17.6% 0.75 -63.1% 0.36 -75.0% 0.25 -71.9%
4 LGG 1.22 -20.3% 1,73 -14.8% 0.97 -32.6% 0.57 -36.0%
5 299V 1.44 -5.88% 1.81 -10.8% 1.12 -22.2% 0.76 -14.6%
6 KC3 1.20 -21.6% 1.64 -19.2% 0.91 -36.8% 0.52 -41.6%
7 KC4 1.39 -9.15% 1.75 -13.8% 1.05 -27.1% 0.79 -11.2%
8 KC28 1.39 -9.15% 1.76 -13.3% 1.03 -28.5% 0.61 -31.5%
9 K10 1.50 -1.96% 1.94 -4.43% 1.01 -29.9% 0.57 -36.0%
10 K50 1.28 -16.3% 1.68 -17.2% 0.96 -33.3% 0.68 -23.6%
11 K259 1.39 -9.15% 1.83 -9.85% 0.92 -36.1% 0.68 -23.6%

A Liver B EAT

weight (g)

0

C "' ‘l"l' ] —_ T - o -
Ll R T el TN Lt
= - * 0.4

Figure 11. 3 &% (A)Z, (B)B &AW, (O)FH3 A%, (D)HZAAY FA 2ol

’
Jz= g 2284 (SD)E UErislen, $AA froAd& HFDw el thate] Fisher's LSD test® 7434t p<0.05

o w % p<0.01 ¥ w #x, p<0.001 & W #xxE E7]FH).
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(th) 45374 Aol =<l

- Fluorescein isothiocyanate conjugated dextran (FITC-dextran) (Sigma-Aldrich)&
o] &3 & FHAEAE FAWE ARSI, 1553 IF AolE Folgk whg2o
FITC-dextrans # 7 100g3 44mgs FoIg & U EA)8t= FITC-destran
o] && FAHsl H FHRAHAS SJSIA Y. Lactobacillus plantarum K10, K50,
KC28, KC259 % 299v+= tizxw> (HFD)ol Hlal & FaAdo] fFoAe=z /s
t}. (Figure 12)

Gut Permeability test
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Figure 12. Fluorescein isothiocyanate conjugated dextran (FITC-dextran)
(Sigma-Aldrich) & ¢ €% JFRIF & FHA o] A

= H3y EFEU (SD)E Yo, A% fo94L HFD ol thadle] Fisher's LSD test® 7439 th( p<0.05
¥ p<0.01 & x p<0.001 € W] sxxZE FE7|E.

ol

(a].) & ol A(Eﬁ.ﬁ_} T,‘Z_L/j]g % H]u} =] xhﬂﬂ /\H;H ﬁi7}

< o KC3, KC28, K10, K50 3 oAl HEDX.t} §-2o 4o
FZE2EHE0] SHo] H%lor, *dxlﬂ KC3, K50& g3t 9
S El 20l LGGO 209vE T} S-ol Aol g ~HE 7+as) ol ). wE
T Agw ZFP 2= (LDLC) v¥=2 A8 23 KC3, KC28, K10,
FolH oz 7HA%HS gl e A sk e do] =
A A o] =2 3l KC3, KC4, KC28, K10, K259 Fo] 7ol Al LGG}+
200VET fox o g 7hashs 3elskett. (Figure 13)

E
o

1%
o

_35_




CHOL
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Figure 13. (A)8% £Zd2HE, (B) LDL ¥ (C) SAAY &4 ZA
aYzE Hay ¥EAA (SD)E Ugdden, EA4 F948 HFDw ol tale] Fisher's LSD test® AAsFATH p<0.05
o« p<0.0l & W sk p<0.001 U W s )G,
(v}) Gas chromatography s ©]-&3t #2 AlE A H4F =4

upg-2~9] SCFAE WA A F43st9 0w KC4, K28, K10, K504 4 HFD of =+

Percentage

Y ng ‘\g"\v(’o ’@4&5 *S_':P,\ga & 'lf’°+‘\f§a

umole %

FHEA TE27F FdE AT (Figure 14).
Total SCFA Butyrate

N Butyrate

™ Propionate

W Acetate

0

I I T I SRS
QQ? *&Voq?‘bi_o{_o*p‘v*. Q_@

(A) Total SCFA X

(B) Butyrate A=

o uf x p<0.0l A w wx p<0.00l G owf e

*5 X

71%h).

Figure 14. (A)Total SCFA ¥ % (B) Butyrate B4 %

afze Wit 294 (SD)E Ueridlon, $AA #o4d-& HFDwel thate] Fisher's LSD test® A s HH( p<0.05
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oo W& FutF W3 B

- npgo WAy AES BAs T WAl A Qiagen stool mini kitE o] &3}
DNAZ %3+ & nlzdslo] 16s rRNAS] V3-V4 1719 f-d48 2 6}93{3_’ o]
= F3) AMZ9 15000 read ©]%, 450bp read length ©]4+2] dlo]H
QIME pipelines &3 #4138 Ay= v 2o} (Figure 15, 16).

FU]N _[
o?
ol
£

Phylum lewel

100
Yerrucomicrobim
A= T
ﬁ. . m Prataobacieds
i mm Firfvicuies
E a4 Chetarriba ofenes
= 1 TF i od o s
:m- g
mw Achnobacteria
(LB
o5
g0 P ‘5_‘-{" L+
Actinobacteria Bacteroidetes
30 o 40
#
T 0 ot
$ 20 E, i
& - % T S 20 *
5 =
o 10 & "

Proteobacteria

)
§

Percentage
Percentage
»

2 7T

LR L T EF

Verrucomicrobia
25 i

0.3 "

0.2

Percentage
Percentage

0.1
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THim L=

5} Y
ANA FHT BAAAZE FASAT AAAY FA
7bofeHesr gtk KC3, K10 Fotola  Awal Atstel] #oshe
CPTla(Carnitine palmitoyltransferase la) % PPARa (Peroxisome proliferator
activated receptor alpha)’} freldo =2 Z7lsteE AL Qs on, KC4eo 49
CPTla7t freldez Frtetes 21 sty KC289 49 PPARa7l #9142

2 F7teet. 95 A #EQl ILI0Y IL12E ®lasksls o K50, K259¢4 IL10%]

Fd5 Bd AR Fddoer Frhskal, HFD ol vlaiA ILI201 & 2E
ol Al e H QL atelE Holx] eFtTh ShARF IL12/ILI0 A5 AA A E/FE S AA
A F &S ¥S uf HEFD ol Hlldle], ND, KC4 % XenicalS #1293 Um =]
S A FgHow A= AL Festdtt (Figure 17).

= In vivo 28 A3}, ¥t 7)Aol 53 FF2 L. plantarum K10, K50, K259,
KC3, KC28 57} A= 3t}
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A4 Dbk D0 0 0
N ng ~*s,,'~‘\,c,<:v e @*_@, & {39

Relative mRNA
expression
e 9
—_—
R —
*

ooé ﬂ;u 2 0 D

Relative mRNA

expression

IL12

IL12/IL10

Relative mRNA
expression

Figure 17. AAX A BARNE £ A7
g Ee FHd 2FEA (SD)E Y en, A4 fo42 HFDw el tiste] Fisher's LSD test® A3kl (p<0.05

d W % p<0.01 ¥ W #x, p<0.001 & W #xxE E7]FH).
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(2) A7 23

7h Agn B &&=

- L. plantarum K10 241 A3 3282775 bp 719 FAAR LW,

L. plantarum KC28 5+ 3,291,849 bp, L. platarum K259 v+ 3,332,097 bp =7]
o] FAAE 7FA 3L AA Tt (Figure 18).

W oo content
G Skew

| [T
Mo

(31
W oo ey

L.plantarum K10
3282775 bp

L. plantarum KC28
3291849 bp

L. plantarum K255
3312097 bp

Figure 18. A A EHN S 27
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(W) mEFAAs S
L. plantarum KC33 KS0v T+ E=F 44858 5319 control (299v)iF=<F
AAtxpo) = dHelstAd v} (Figure 19, Table 26, 27).

Fubyyntam Categary Dunbribaissn Subuwyntem Fosturs Counis
FE CofEiery, VEsming, Fresiteli Groum, Pigrees (L53)
B T Wt grg Camale (147)

Phages, Proceagen, Trancossiis wemerty, M {35)

el)

T SOgwsnen g manesoism (1]

AMA Metanadam [119)
@ W Nuchessdes and Nusketeded | 10%)
S Proten Metshote (169)
&l Tl Diviasn aod Canl Cyeim §55)
Mty and Creametionm [1]
Ragulation 3 Al agraing (44)
Se00ndary Metahod

1]
| ]

Falty Azids, Lipedd, ard Escprenais (1)
MErtge Mtatedam {11)

Dormancy and Sporuldtan (8]
Rapsgsraticn [39]

Srvws Banpod (BE

MR o ADmats Sempaotde [10]
At Alis 55 Defvirtivied [235)

EASEESEHADERE

Carbofydratey [155)

L. plantarum KC3

Subwyvtem Featurn Counts
W ‘Cofacioen, Wigeming, Perdnhein Geoups, Pgments [129)
SW Ol Wi and Capucie | LAY
=W virdence, Dissase and Deferms [50)

=l Page. Praphag, Transpoastle sbemins, Mesmads (4]
El Mrnor st Trsapert (615
. IMRWI'ﬂmwmul
EHA Maabebe= (120)

Fhabokem
5 W O6E Drivitios ans Cal Cyese (4323
B Mobikty snd Dremokavig {1}
W Regalabon a0 Call Biprakng (6]
B ‘Secoslicy Metabokam (4]
Em DR Myiatolem (§0)
= Fairy Ackss, Lisiss, and Tssarencids [81)
Sl NErogen Meitabalwm (0]

W Metsbsiam of Aroeatic Sompounds (B)
S Amine AL ol Derheioven (100)

8  Seur Metsboiem (R}
e

L. plantarum K50

Figure 19. /3 A&S5 27

Table 26. Control (299v)9 KC3 w59 Fda Hln (KC3 #F7 SAd= /AR

E;g: Category Subcategory Subsystem Role
Chorismate: Intermediate .
. Para—aminobenzoate
for synthesis of
. . ) . synthase,
Amino Acids and Aromatic amino Tryptophan, PAPA .
KC3 o ) o o amidotransferase
Derivatives acids and derivatives | antibiotics, PABA,
) component (EC
3-hydroxyanthranilate
2.6.1.85)
and more.
Capsular and dTDP-rhamnosyl
Cell Wall and dTDP-rhamnose
KC3 extracellular . transferase RfbF (EC
Capsule . synthesis
polysacchrides 2.-.—.)

P

Table 26. A<
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Clustering—based
KC3
subsystems

Two related

proteases

CBSS-257314.1.peg.676

Competence/damage—
inducible protein
CinA

Cofactors, Vitamins,

5-amino—6-(5-phosph

. Riboflavin, FMN, Riboflavin, FMN and oribosylamino)uracil
KC3 | Prosthetic Groups, )
] FAD FAD metabolism reductase (EC
Pigments
1.1.1.193)

. . Diaminohydroxyphosp

Cofactors, Vitamins, . . . . . . ..

Riboflavin, FMN, Riboflavin, FMN and horibosylaminopyrimi

KC3 | Prosthetic Groups,

Pigments

FAD

FAD metabolism

dine deaminase (EC
3.5.4.26)

KC3 | DNA Metabolism

DNA repair

DNA repair, bacterial

Methyl-directed
repair DNA adenine
methylase (EC
2.1.1.72)

Phages, Prophages,
KC3 | Transposable

elements, Plasmids

Phages, Prophages

Phage capsid proteins

Phage head

maturation protease

Phages, Prophages,
KC3 | Transposable

elements, Plasmids

Phages, Prophages

Phage capsid proteins

Phage major capsid

protein

Phages, Prophages,
KC3 | Transposable
elements, Plasmids

Phages, Prophages

Phage capsid proteins

Phage minor capsid

protein

Phages, Prophages,
KC3 | Transposable

elements, Plasmids

Phages, Prophages

Phage replication

DNA helicase,

phage-associated

Phages, Prophages,
KC3 | Transposable

elements, Plasmids

Phages, Prophages

Phage replication

Phage replication

protein

Phages, Prophages,
KC3 | Transposable

elements, Plasmids

Phages, Prophages

Phage tail proteins

Phage major tail

protein

Phages, Prophages,
KC3 | Transposable

elements, Plasmids

Phages, Prophages

Phage tail proteins

Phage minor tail

protein

Phages, Prophages,
KC3 | Transposable

elements, Plasmids

Phages, Prophages

Phage tail proteins

Phage tail assembly

Phages, Prophages,
KC3 | Transposable

elements, Plasmids

Phages, Prophages

Phage tail proteins

Phage tail protein

Regulation and Cell
KC3 . .
signaling

no subcategory

Sex pheromones in
Enterococcus faecalis

and other Firmicutes

Putative pheromone
precursor lipoprotein,
related to Cad

Table 26. A&
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Regulation and Cell cAMP signaling in Prophage Clp
KC3 . . no subcategory . . .
signaling bacteria protease-like protein
Choline and Betaine ) o
. ] Choline binding
KC3 | Stress Response Osmotic stress Uptake and Betaine .
. . protein A
Biosynthesis
. . Glycine betaine ABC
Choline and Betaine
. . transport system,
KC3 | Stress Response Osmotic stress Uptake and Betaine oo .
. . ATP-binding protein
Biosynthesis
OpuAA (EC 3.6.3.32)
Glycine betaine ABC
Choline and Betaine transport system,
KC3 | Stress Response Osmotic stress Uptake and Betaine glycine
Biosynthesis betaine-binding
protein OpuAC
. . Glycine betaine ABC
Choline and Betaine
. . transport system,
KC3 | Stress Response Osmotic stress Uptake and Betaine .
. . permease protein
Biosynthesis
OpuAB
Table 27. Control (299v)¢} K50 & ¢ F3 A vl (K50 @ F7F &A= F3AH)
Fues Cat Sub Sub Rol
. ategory ubcategory ubsystem ole
. . Lysine, threonine,
Amino  Acids and o . ) . Sulfate permease,
K50 L methionine, and Cysteine Biosynthesis
Derivatives . Trk-type
cysteine
Pyruvate metabolism | Pyruvate oxidase
Central carbohydrate | II: acetyl-CoA, [ubiquinone,
K50 Carbohydrates . .
metabolism acetogenesis from cytochrome] (EC
pyruvate 1.2.2.2)
Putative
. Maltose and . .
Di- and ] oxidoreductase YcjS
K50 Carbohydrates ) ) Maltodextrin
oligosaccharides o (EC 1.-.-.-),
Utilization L
NADH-binding
Capsular and . Glycosyl transferase,
Exopolysaccharide .
K50 Cell Wall and Capsule | extracellular . . group 2 family
. Biosynthesis .
polysacchrides protein
Capsular and dTDP-rhamnosyl
dTDP-rhamnose
K50 Cell Wall and Capsule | extracellular ] transferase RfbF (EC
] synthesis
polysacchrides 2.-—.7)
K50 Clustering-based | Two related CBSS-257314.1.peg.67 | Competence/damage-i
subsystems proteases 6 nducible protein CinA

Table 27. A&
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5-amino—-6-(5-phosph

Cofactors, Vitamins, . . . . . . .
] Riboflavin, FMN, Riboflavin, FMN and | oribosylamino)uracil
K50 Prosthetic Groups, .
] FAD FAD metabolism reductase (EC
Pigments
1.1.1.193)
. . Diaminohydroxyphosp
Cofactors, Vitamins, . . . . . . L
. Riboflavin, FMN, Riboflavin, FMN and | horibosylaminopyrimid
K50 Prosthetic Groups, . . .
. FAD FAD metabolism ine deaminase (EC
Pigments
3.5.4.26)
Methyl-directed repair
. . . . DNA adenine
K50 DNA Metabolism DNA repair DNA repair, bacterial
methylase (EC
2.1.1.72)
Phages, Prophages, . .
. ) Phage major capsid
K50 Transposable Phages, Prophages Phage capsid proteins e
rotein
elements, Plasmids b
Phages, Prophages, .
Phage packaging Phage DNA
K50 Transposable Phages, Prophages . .
. machinery packaging
elements, Plasmids
Phages, Prophages,
& phag o DNA helicase,
K50 Transposable Phages, Prophages Phage replication .
. phage-associated
elements, Plasmids
Phages, Prophages, DNA replication
K50 Transposable Phages, Prophages Phage replication protein,
elements, Plasmids phage-associated
Phages, Prophages, o
o Phage replication
K50 Transposable Phages, Prophages Phage replication o
rotein
elements, Plasmids P
Phages, Prophages, o
Phage tail fiber o
K50 Transposable Phages, Prophages ] Phage tail fibers
. proteins
elements, Plasmids
Phages, Prophages, . .
. . Phage major tail
K50 Transposable Phages, Prophages Phage tail proteins i
rotein
elements, Plasmids P
Osmosensitive K+
) ) Potassium channel histidine
K50 Potassium metabolism | no subcategory ) )
homeostasis kinase KdpD (EC
2.7.3.-)
Potassium-transportin
. . Potassium g ATPase A chain
K50 Potassium metabolism | no subcategory .
homeostasis (EC 36.3.12) (TC
3.A.37.1)
Potassium-transportin
) ) Potassium g ATPase B chain
K50 Potassium metabolism | no subcategory )
homeostasis (EC 3.6.3.12) (TC

3.A.3.7.1)

Table 27. A&
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Potassium-transporting

. . Potassium ATPase C chain (EC
K50 Potassium metabolism | no subcategory .
homeostasis 3.6.3.12) (TC
3.A37.1)
K50 Protein Metabolism Protein biosynthesis tRNAs tRNA-Ser-GGA
Retron-type
Group II . P
. . . RNA-directed DNA
K50 RNA Metabolism no subcategory intron-associated
polymerase (EC
genes
2.7.7.49)
Regulation and Cell cAMP signaling in Prophage Clp
K50 ] ] no subcategory . . .
signaling bacteria protease-like protein
Glycine betaine ABC
Choline and Betaine transport system,
K50 Stress Response Osmotic stress Uptake and Betaine glycine

Biosynthesis

betaine-binding
protein OpuAC
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D Flask level
oh B2 HAs)
- WG 21 HAIE & gdad TR AYS Y. gAY glucose,
fructose, sucrose, mannose, galactoseZ z}z} 20 g/Le] T =& /\P%é}‘ﬁﬂr Hl ¥
2 500ml flaskoll A 37 C, AAF, E714 1

1
1w
gad 59 492 A9 F, 449 gadel 0

— iz—}‘% %i%% 7]10_?[; ;]/\ol ‘%]Zqﬁ_é /\164_0_ ;ﬂz‘sg?‘)—}oﬂq 21/\0 e]

R

|

[o

Yeast extract, Skim milk, Tryptone, Peptone, Soy peptone, Potato peptone<
27t 20 /Lol FER A7kt WStALh £ Aad R 49 A9

F A4E dagel diskel 10,20, 30 gL FRE 24P 9 7 FF dade
3 9B

¢

EN

@ Jar—fermenter

o) B2 HA3)

- WY =21 HAgE e @AY TRE AES JAYsk gAY glucose,
fructose, sucrose, mannose, galactose® Z+Z} 20 g/Le] &L 2 AFE3FA T Zn)
&S 98t 100 mL flask, 37 C, pH 55 7l
G, Eujeke Jar fermentor (7 L)oA 37 C, pH 6,0 80 rpm, 1VV

el A 16720412 &t FaAstATh MR Aol gle g BEE S
A7) 2713 kA st ®HAY FRE AES g & A
g3k 10, 20, 30, 40, 50 g/L TE=H =2 23S 2 dPsFA )

W A9 HAA3)

- AH3E 9aUe JFoR Axd HHRET 2FS ARAT d29e

_>L
—_
N
\~}
()
>,
\J
_|_,
[-‘O O
o

F
(o2, UQL 2

o N =

o

Yeast extract, Skim milk, Tryptone, Peptone, Soy peptone, Potato peptone<=
2_1'—71— 20 g/LQ] =g 5(47}-5—}03] HHO]::—]_O:] T3 Axy Zatﬂ A8 S 2 a3k

Azqe] ekl 10, 20,30 gL w49 0 F £R 4409 =

T d4ge |
3 JFS =4

@ g Al H HEE

- Auje AIzE 2 JEEF HAA s ARES skl dAuig Az 10, 14, 18, 22 A3F
o7 gy, HEFe 247t 01, 05, 1.0, 50 %= 3to] W3

€@ ol A L HEF

- A A 25 motslr] ko] 25, 30, 37, 45 ColA Zhzh dnjds 48
i, 225 A9 Uy Al 209 Bejt 21 A 209 Fd5)
A WA
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A % < pH 45, 5.0, 5.5, 6.0
zds 9l dEYolsE AFEsHA
@ 350L-fermenter
oh gAY HA st
- g =21 HAHsE e gAY TRE AYE S {83;}03‘:} AL glucose,
fructose sucrose, mannose, galactoseE Zt7b 20 g/Lo] == AME-3F T
FS 918k 350 mL flask, 37 C, pH 55 1A 12~20A1L &b =] af st
Gar, Eujeke Jar fermentor (350 L)olA 37 C, pH 6,0 80 rpm, lvvm & 7] %
A oA 16720/ F Ft Fstdnh HRo AFo] e 3 Ee wigAH
& A7 21 YA sy vAa Y TR AP S Jds 5 HAFE '3
Aol Eﬂé‘}oq 10 20, 30, 40, 50 g/l v =2 AFES asA
- FAstE "gAadEs VeoeE HAAY HAstE ARS AWt dAade
Yeast extract, Skim milk, Tryptone, Peptone, Soy peptone, Potato peptone<
Zkzy 20 g/ wE=2 FH7bsto] wieksilnh g dAad FRE ARS ddEl

&
T A dade dske] 10, 20, 30 g/L %E% A3 g 7 TR AAdY %
o dEs =AFSA

@ AdwjF Az R HE

- A Az 2 HEEF A5 AES Yske] A AlzES 10, 14, 18, 22 Azt
oz gy, dEFS 47 01, 05 10, 50 %2 o] Pk,

@ dwjF Al 2 HE

- HA A 225 Fotstr] fske] 25, 30, 37, 45 ColA Z2 dvjds 3
9, 2EE A U] dugF 203 Eujt 2L ] 209 5dE)
Azl st

2k pH control

- EHjeF Al pHY 9 AHE pHE 2438HA Z%S Z 99 pH 45, 50, 55, 6.0
o7 ZHI ASE vustd o, pH 248 Y dRYoly-ES A&t

(2) A4 27

O A2 & ATV T ZHE J53 159 Flask vl
- WA 5 (3F) : L. plantarum K1-2f, L. paracasei 5, L. sakei HACO7
- Flask level : 500ml flask
- HfF =7 037 T, A

R
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%
Table 28. &uv) 9t = FF9 flask ¥ 27

== =z = HH OJ: }g A
o 2 F5F (CFU/ml) P4
MRS 2.19E+09 22hr
L. plantarum K1-2f LPC 3.33E+08 18hr
LPV10 1.00E+09 22hr
MRS 1.82E+09 18hr
LPCC 7.43E+08 18hr
LPCV1 7.00E+08 22hr
LPCV2 6.00E+08 14hr
L. paracasei 5 LPCV3 3.50E+08 22hr
LPCV4 9.00E+08 22hr
LPV7 5.00E+08 22hr
LPVS8 9.75E+08 14hr
LPV11 6.00E+08 14hr

L. sakei HACO7 28 B

— L. plantarum K1-2f : TPVIO #iAJollA] 2A4RE vk A Zv) wt<= LOOE-09 CFU/M ER18ISIH:
- L paracasei 5 TPV8 wix|ellA 144137 vk A] Hol| <= 9/BE+08 CFU/ml &<1s}3ith

@ AA B 5 Mini-Jar 8] %

- A 5 (AF) : L. reuteri CKDBI16, L. rhamnosus 86, L. fermentum
CKDBO002, L. plantarum CKDBO081

- Jar level : 7L fermenter

- vz 37 C, pH, 6.0 control, RPM 80

LR
Table 29. AA HFf F4ta e Mini jar W ¥ 23
T R (culll:(}k/}il) i
L. reuteri CKDBI16 LRV2 2.23E+09 20hr
L. rhamnosus 86 LRC 4.90E+09 14hr
L. #rmentum CKDB002 LFC 1.05E+09 18hr
L. plantarum CKDBO081 LPV10 1.03E+10 14hr

— L. reuteri CKDBI6 : LRV2 slX]ollA4] 20A13F vk A] Hd] w5 2.23E+09 CFU/mIgRIsIAT
~ L rhanmosus & : LRC 8R4 14413F wll%F Al Hd) 1+ 490E+09 CFU/ml ER1sATh

- L. ermentum CKDBOO2 : TIRC wlix]ell 18ARF wlieF A] ZH ol v 1L.0BEH09 CFU/M ERISIATE
~ L. plantarum CKDBO8L @ LPVIO vliRjellA] 14417 vileF A] H] = 1.0BEH0 CFU/ML SR1sIT)

@ A 1@s71 FaAFATA)Z2HE J53 #F59 Mini-Jar 9 %
- W 75 (2%, 10375) © L. plantarum 8
control 27t (L. rhamnosus GG, L. plantarum 299v)
- Jar level : 7L fermenter
- #jFz7 37 C, pH, 6.0 control, RPM 80
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Table 30. 8|9 A4+ TFF9 mini-jar ¥ 23
= ) v & growth o
T3 Strain (CFU/ml) vl &k A] 7F
K10 3.6E+9 16hr
K6 5.0E+9 16hr
K120 1.63E+9 16hr
L. plantarum K259 3.0E+9 16hr
’ KC4 3.0E+9 16hr
K50 2.23E+9 16hr
KC3 2.95E+9 16hr
KC28 5.0E+9 16hr
L. plantarum v 299V 4.8E+9 16hr
L. rhamnosus GG 3.0E+9 16hr
1) : Control ¥
* AF8 media : L. plantarum - LPC media
L. rhamnosus - LRC media
- BE w50l 8] mini-jar levelol A 16A17F vjF A Ao 45 23k

7t 350L fermenter Wl %
- WA TF (4%) : L. plantarum CKDB081
- Jar level : 350L fermenter
- ¥z 37 C, pH, 6.0 control, RPM 80
- wj<F A
Table 31. L. plantarum CKDB0819] 350L fermenter ®j <% ZA 3}

@ AA| Bt

T Hj 2] F5F W <A (CFU/ml) Al ZE

LPC 2.0E+09 16hr

LPV1 3.5E+09 16hr

LVP2 4.1E+09 24hr

L. plantarum CKDBO081 LPV4 1.1E+09 24hr
LPV7 1.1E+09 20hr

LPV9 5.0E+09 22hr

LPV10 5.4E+09 20hr

- L. plantarum CKDBO081 : Mini jar level &% ®j*#] scale-up 23 ZA3} LPVI10
2ol A 20hr Wl Al Hd 5 54E+09 CFU/ml 213153t}
(Min-jar W¥] 52% <
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(1)

100
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vl
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N
K ﬂw
™ I
l 7 <
<R of
o ® |

1S F=317] 93be] 3501 fermenterol] Al 16724417+ wvj ¢

I} &l

L #

H

—_—

}o] batch type?

S

& 4, 10, 15, 20 T 272 & 5000 RPMo A 20

5

Aee Fopr7] 9

i

o
27

s

oF
=

S
=

1l 1509, 2683, 4193, 6037 RCF¢] =722 10 T, 20+

9]

ol17] $]

p—

o
T

N
_T
‘_ﬂ.ﬂ

R

oF
fite)
0

o

el

=N

=
=

skod oF 20, 40, 608 F=o] HE

o

C, 4193 RCFellA 2023t 4 &

N

7F

=]
=1

5 10 gL ==

=

=

valine, levan)

of XM & A| (lactose, trehalose, maltose, glucose, fructose,
of e PEE

Aol o

<

MSG, Yeast extract, sorbitol, proline,

&to] H

S

=K

o

wK

—_
fite)

AR 0, 24, 48, 60, 72, 84A]%to. &2 H

(2) d+ A3

or
o
,_..mo

jgase]

)

e

Nd

g

—

o

@

_50_

Hj = 200)

. 350L fermenter
- 5% (4, 10, 15, 20 C)

. L. plantarum CKDBO081
: 37 C, pH 6.0 control, RPM 60
- RCF (1509, 2683, 4193, 6037)

- Fermenter level

- AR




Table 32. 94 & 244 W& ATFF

Wl A AT
44 23 =7
4 =4 (CFU/ml) (CFU/ml)
4C 4.40E+10
QA RF T 100(; 5.40E+10
= 15C 2.20E+10
20C 1.40E+10
1,509 4.30E+10
2,683 5.4E+09 450E+10
RCF 4,193 5.40E+10
6,037 5.50E+10
10% 3.60E+10
dA e A 154 460E+10
208 5.30E+10
- PAEE 2% 10 CTolA Ho A5 54E+10 CFU/ml 81383t}
- PAEE S5 4193 RCFolA #d) A5 54E+10 CFU/ml 2918}t
- gl ARE 202 Hol A 53E+10 CFU/ml 2H4l skl
@ % Axd wE 3 gl
- A 7 ¢ L. plantarum CKDBO0S1

- Fermenter : 350L fermenter
- wF =3 37 C, pH 6.0 control, RPM 80
- a1 20, 40, 60vH

Table 33. 5% w|&o & NTF §

e = g s RE
24 F8 =24 (CFU/ml) (CFU/ml)
2014 3.60E+10

= Z ) 2 40 54E+09 4.60E+10
601} 5.30E+10

- 40M) % A Ao A4 53E+10 CFU/ml 291819

@ B3A FT7d W& 2 ALE F9

- ¢ 5 ¢ L. plantarum CKDBO081

- Fermenter : 350L fermenter

- ¥k =7 1 37 C, pH 6.0 control, RPM 80

- X3S A &5 : Lactose, trehalose, maltose, glucose, fructose, MSG, Yeast extract,

sorbitol, valine, proline, levan
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Figure 20. R34 T/ & A&
- H3A TR mE AEES vusk Ay "3y Ale] AESO] VM =&
skl kA

@ 54 AN, sAAZE 2= 9 Ax At 2 AESE I
WA #5 ¢ L. plantarum CKDB081

Fermenter : 350L fermenter

ek =74 : 37 C, pH 6.0 control, RPM 80

=AAx =4
7F (24, 48, 60, 84*]7F)
Ax =% (30, 37, 427C)
AlZE (1, 2, 3, 4¥)

N

.
¢

> F

B Olﬂ ol
BNy

Table 34. 324X 2 TAAZX 250 & &S
Ao s s | ANES
247 7 80%
434 1 72%
TAAE 6071 7t 66%
YRET 60%
30C 66%
EAAZ &% 37C 75%
A2°C 50%
19 45%
201 50%
dzA 39 65%
19 54%
BT 200 A e E 0 A
FAAZLEE 37 CollA Hd AEE(75%) Felstitt.
Az 364 ATy BES (65%) Helshan,
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(L. rhamnosus GG, L. plantarum 299v)

T 40m)

o 9 Az
(1) In vivo ¥Rt 1 5 Adg A Ax
7hH A A3
- Y w5 2%, 10905°) L. plantarum 831,
control 27t
- Jar level : 7L fermenter
- wl % =4 : 37 C, pH 6.0 control, RPM 80,
- A EE =71 010 C, 4,193 RCF, 55 A17F 204,
- sA7E 27 nEY, AN 2443, sANx

Table 35. 3n) 9 <

oF

=X 37C

=

A2 A 23

A= AL A3
T+ i vl % growth | Product a9
3 i il = = Total CFU
(CFU/ml) (g) (CFU/g)
K10 3.6E+9 13.35 54E+11 728E+12
K6 5.0E+9 8.15 70E+11 5.74E+12
K120 1.63E+9 71 2.6E+11 1.85E+12
. K259 3.0E+9 13.09 56E+11 70E+12
- planiarum KC4 3.0E+9 11.17 1.94E+11 217E+12
K50 2.23E+9 11.48 56E+11 6.43E+12
KC3 2.95E+9 12.96 25E+11 324E+12
KC28 50E+9 14.74 61E+11 8.99E+12
L. plantarum” 299V 4.8E+9 12.65 7T4E+11 9.36E+12
L. rhamnosus” GG 3.0E+9 19.0 34+11 6.46E+12
1) : Control @
- S A AT 21E AE5e Ve FHE Tl gtk 9us Az 4
7} 1.94E+11 ~ 7.40E+11 CFU/g spec. Mol dlgals s &9
g A3 MY 24 48 D AT gy
() A= WY L AL 27 A
b AT 3
D W 24 4§
- Invivo 2% A3 XAHE 559 FATS A HAHgH FAkE v
e AEAA, Mini-Jar(7L)o A vl &3} Aot
@ ¢ Az
| FAEE 2N AHstE faE AU Az
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() A+ 23

R DIETE
-y #E G

Al o

- Jar level : 7L fermenter
- ¥l %7 1 37 C, pH 6.0 control, RPM 80

) ¢ L. plantarum KC3, KC28, K10, K50, K259

Table 36. &H| Rt A FF HA3 wjA A& 243

5 vj 2] FH HFAd (Max) Wi Al (hr)

LPC 3.0E+09 16

LPV1 2.1E+09 18

LVP2 3.3E+09 19

L. plantarum KC3 LPV4 4.1E+09 22
LPV7 5.3E+09 20

LPV9 4.9E+09 21

LPV10 6.3E+09 20

LPC 3.5E+09 16

LPV1 3.1E+09 20

LVP2 4.2E+09 22

L. plantarum K10 LPV4 4 TE+09 20
LPV7 3.3E+09 18

LPV9 5.2E+09 20

LPV10 6.6E+09 18

LPC 2.5E+09 16

LPV1 1.4E+09 16

LVP2 3.8E+09 22

L. plantarum K50 LPV4 4 3E+09 21
LPV7 5.0E+09 18

LPV9 5.3E+09 18

LPV10 5.6E+09 18

LPC 5.0E+09 16

LPV1 5.0E+09 18

LVP2 4.2E+09 16

L. plantarum KC28 LPV4 3.3E+09 20
LPV7 5.4E+09 20

LPV9 6.2E+09 16

LPV10 6.5E+09 14

LPC 3.0E+09 16

LPV1 4.0E+09 18

LVP2 4.2E+09 16

L. plantarum K259 LPV4 3.3E+09 20
LPV7 5.1E+09 16

LPV9 5.5E+09 18

LPV10 6.3E+09 16
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| F=WE \ D-05

Table 37. &gt A #F A3 wjx L vl (LPV10 HjA)

2= WA =5 HigAd | v E AT Z7] ¥iHA
(CFU/ml) (hr) ¥ SHE
L. plantarum KC3 6.3E+09 20 210%
L. plantarum K10 6.6E+09 18 190%
L. plantarum K50 LPV10 5.6E+09 18 220%
L. plantarum KC28 6.5E+09 14 130%
L. plantarum K259 6.3E+09 16 210%

- gk A AFFE Mini jar level &% ®lA] scale-up 23 ZA3} LPVI10
Aol A Hd v S gl At (5.6 T 6.6E+09 CFU/ml)

AL Az
- WY *F GF) ¢ L plantarum KC3, KC28, K10, K50, K259

- Jar level : b fermenter

- ®jF %7 : 37 C, pH 6.0 control, 100 rpm

- FE 2 40M) F=

- AW x 23 FAAT - 2443 &% - 37 T,
A -39 (4 =1 48)

Table 38. 4 A=x& FHw A8 FF W&

Z SR CE RN T F
T SEA¥ 2R | 2% Az an| %P | crum
g, A 3
L. plantarum KC3 SEA ] A 7 0.496 5.2E+09
L. plantarum KC28 | dtx|wre] FA 4 LPV10 18 0.581 1.2E+10
L. plantarum K10 AR e A A 0.611 8.8E+09
L. plantarum K50 oA FA ZAa 0.602 1.1E+10
L. plantarum K259 gt FA A 0.567 7.6E+09
- HAstE wjAE o] &3t AETFTE I8AIIHEE wiE A} 52E+09 T
1.2E+10 CFU/ml 9] " ds &elatlal, o] & o] &ste] s Axst3d
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|
Table 39. 3n|vt A8 #F 92 A% A3
A

o] a}- Z = = X

(CFU/g) E (%) (2)

T3 1.0E+12 95 498

L. plantarum | Trehalose 1.1E+12 163 5.48
KC3 Sucrose 8.2E+11 119 5.52
Trehalose + Proline 1.0E+12 147 576

T3 1.8E+12 78 5.21

L. plantarum | Trehalose 9.3E+11 59 5.85
KC28 Sucrose 9.2E+11 60 5.46
Trehalose + Proline 1.0E+12 66 5.79

s 1.2E+12 71 5.36

L. plantarum | Trehalose 6.8E+11 60 5.76
K10 Sucrose 9.0E+11 32 5.78
Trehalose + Proline 8.6E+11 81 6.09

A7t 1.2E+12 63 5.53

L. plantarum | Trehalose 1.2E+12 93 5.78
K50 Sucrose 1.3E+12 93 5.86
Trehalose + Proline 1.3E+12 104 6.13

T} 1.3E+12 87 5.23

L. plantarum | Trehalose 1.0E+12 100 5.60
K259 Sucrose 1.1E+12 111 5.69
Trehalose + Proline 1.1E+12 114 5.77

- HAe g Ax 271 RoAE AFES] AT To 42 Axzs A
6.8E+11 ~ 1.8E+12 CFU/g spec.9] 9=< A %39tk

- - LI 1 =
- Az A& PE Ao xAAe} dFvE AL AR olF ¥Aste] 40°C, 7
= 75% 240 FE FlelA 074F /A FAskaL, AEEalel BrlE fakt 24 W

- Az 49 1gS 03% oxgalle] E3E MRS wiA| o] 2 H& 3 37Co| A wF3hdA
0, 1, 2A7F T o] AFFE 2 FFdo o J

ST
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(b AT 23
D A 27 b A )
Table 40. FH| % A8 FF Ao AZ2A AR (UF)

= Q] = 5 9o = =
2= SAw 5 z7] 4% 47 715 92 4F 715
(CFU/g) (CFU/g) BEE (%)

37 1.0E+12 8.1E+11 81
L. plantarum Trehalose 1.1E+12 7TA4E+11 65
KC3 Sucrose 8.2E+11 4.4E+11 54
Trehalose + Proline 1.0E+12 5.9E+11 58
A7) 1.8E+12 1.2E+12 64
L. plantarum | Trehalose 9.3E+11 9.5E+11 102
KC28 Sucrose 9.2E+11 6.2E+11 67
Trehalose + Proline 1.0E+12 7.8E+11 78
T3} 1.2E+12 1.1E+12 92
L. plantarum Trehalose 6.8E+11 6.5E+11 96
K10 Sucrose 9.0E+11 81E+11 90
Trehalose + Proline 8.6E+11 7.3E+11 84
T3 1.2E+12 1.3E+12 102
L. plantarum Trehalose 1.2E+12 79E+11 63
K50 Sucrose 1.3E+12 7.0E+11 56
Trehalose + Proline 1.3E+12 6.1E+11 46
T3 1.3E+12 1.2E+12 93
L. plantarum Trehalose 1.0E+12 7.8E+11 78
K259 Sucrose 1.1E+12 6.1E+11 55
Trehalose + Proline 1.1E+12 6.1E+11 56

@ 3 874 g g4

il

Table 41. &H|%t A #F 429 3373 IAA4

Strain z719 A7+ WAtA (pH 2.5) H2ZA (0.3% oxgall)

(CFU/g) = CFU/g A=28(%) CFU/g A=8(%)
L. plantarum 0 5AE+11 63 6.4E+11 79
80E+11 1 40E+11 50 5.7E+11 72
K10 2 3.9E+11 48 3.6E+11 45
L. plantarum 0 11E+12 98 1.0E+12 92
11E+12 1 9.0E+11 81 2.8E+11 %
KC28 2 9.0E+11 80 2.2E+11 19
L plantaram 0 12E+12 121 1.0E+12 104
9.6E+11 1 1.0E+11 10 7AE+11 77
K259 2 8.8E+10 9 6.8E+11 70
L. plantarum 0 581E+11 66 352E+11 40
88E+11 1 352E+11 40 290E+11 33
KC3 2 8.80E+10 10 2.20E+11 %
L. plantarum 0 972E+11 81 792E+11 66
1.2E+12 1 324E+11 77 6.00E+11 50
K50 2 1.32E+11 11 516E+11 43

- L plantarum K10 #3574 My, BA0E & AS2ARE 444 2 Fua7

o [

O >~ =] .o
St A ol - 3&

_1 (
e
ol
o
45
o
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HEWS D-05
u}. Scale-up &34 A&
(1) Scale-up &4 #&
(7F) A+
O DT
- In vivo A9 A% AEE 5% SATS 9A AHSE FAT WY
270] AN, s A4 A (20001 tank)E o] §ato] Hjakaleln.
@ 9% A=
- Invivo A% A3 AEE 5% fAHFS 94 FAsE fa A% Ax
A0 48AA, ded A4 Ber] % 5AAXNE olgete] AL Az
st
() A4+ A3
O g =4 H&
Table 42. FH|w A& FF9 h&F A4 Aul (2,000L) ¥ F4
F= WA £F | alF A7 (hr) 0.D H) ¥4
0 0.078 -
8 0.274 1.6E+09
10 0.568 7.2E+09
L. plantarum KC3 LPV10 9 0.858 8.3E+09
14 0.982 1.0E+10
16 0.989 1.1E+10
0 0.078 -
8 0.266 1.0E+09
10 0.520 6.3E+09
L. plantarum K10 LPV10 9 0.765 7 8E+09
14 0.991 9.0E+10
16 1.005 1.1E+10
0 0.080 -
8 0.223 1.6E+09
10 0.364 3.2E+09
L. plantarum K50 LPV10 9 0.770 6.2E+09
14 0.881 8.8E+09
16 0.910 9.6E+10
0 0.077 -
8 0.136 2.1E+09
10 0.567 4.8E+09
L. plantarum KC28 LPV10 12 0.8%0 8. 6E+09
14 0.920 1.0E+10
16 0.993 1.3E+10
0 0.081 -
8 0.264 2.5E+09
10 0.631 7.7E+09
L. plantarum K259 LPV10 12 0.721 S 6E+09
14 0.988 1.0E+10
16 1.001 1.2E+10
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D-05

- &= A AU 29 scale-up
WA S glslslt.

@ 9% A=

g Ay BE dFE50°] Mini-Jar 59

Table 43. ¥ 7t A FF9 dh&F A4 AN 4 A= 23

0_] Ug
el
o5 FARSA
(CFU/g)
L. plantarum KC3 - 1.2E+12
L. plantarum KC28 FH7 1.7E+12
L. plantarum K10 FH7Y 1.1E+12
L. plantarum K50 A7t 1.0E+12
L. plantarum K259 &7t 1.0E+12
- &F A AR scale-up A& 2, K #FE°] Mini-Jar 759
AT spec.s EQlsl At

uh. Abel s 7
(1) A7) A

Table 44. &

(o]
“

(EREDEREE

:.'I ::?

(A) Lactobacillus plantarum K10

(B) Lactobacillus plantarum K50

Table 44. A%
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3-4. 1A A8 AlE
7o 1Al A& Al protocol = H]

(1) AAH 74 protocol #| A

= H]

Table 45. A X W 4 o A] Protocol

A= AR Zxe dig Z2ulole g2 BEFE fFa4 € dAFANS F7137] 9%
- 125, &9 WA, o|F w7, A d=x AA H& Ad
9 A5 s W ]
E/\ 7 1 I Al o] o] 2] & 2=0 ?_:x! =]
ex) AT S Al D gks 9l - AT A2 H43(IRB) SAddzH
B 12714
AT+ A= N u
1) 28%
ex) 23/¢, 20/3] A7 v =¥
BMI(body mass index) 7|F2o. % ‘ " " =
A W $(185725) A (it St 30509
g |0 5 ~ AW | CFU/day)
e FAT 19257300 A= N
e 2) A&
" ex) 14/24/3] Fist &3 3
A3 (5.0E+09CFU/day)
P i e S i |
i B T f Drop-out A 1
Bt . o aERsE || ag ae | YO 0| 8
i 5 z np HEH7
; £l ATE g | s | e
* _ o 5=
VL) HEE
12rad 37F &5 22 frad BJoF &
1. Triglyceride
1. BMI ®3} 2. Apoprotein Al, B
FTEARH | o Axer 2 s W 3. Lipoprotein A
3. AY 9 R HA 4. 5 sNAHI}A S
4. AF 2 sg=d, de-9dde] |5 Atg LDL %
=& 6. Paraoxonase &4
7. CETP, LCAT &4 %
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EA=R- D-05
3-5. A&EA QN FuRt VA SRS G
hoAT g
- ¥3& MRS A& o]&ste] A E(ME, 47, B4, T4, AF) 3459 AANZFH
156%2] &5 FHIAT. °]E pancreatic lipase, a-amylase, a-glucosidase &4
Adlso]l 80%0]dl HFE At A¥E 5+ 16s RNA sequencing S &
sto] sASAL, T TES, A U, 2AS9AE, dEE 2 it AF, 3
o, g PASE Felsd
o A5 A3
(1) In vitro 2=38YS & Iuvr 7154 +F A%
Table 46. A& A Q1 |7 A5 A
.. a-amylase a-glucosidase
il Anti-lipase o .
No. Strain . inhibitory inhibitory
activity L. L.

activity activity

1 KI 2 63.33+4.46" 96.99+3.00 71.0742.09

2 KI 3 69.94+0.86 94.56+0.90 77.28+1.88

3 KI 6 41.19+15.47 91.42+4.44 56.44+2.46

4 KI 7 76.25+1.51 83.82+0.83 73.55%4.81

5 KI 9 84.52+8.18 96.25+£1.85 81.17+4.07

6 KI 11 65.87+3.41 83.93+£2.95 79.65+2.45

7 KI 14 88.37+6.26 92.64+2.84 83.92+2.09

8 KI 15 65.44+3.61 93.90+5.27 77.70+4.24

9 KI 16 83.36+1.99 98.17+0.41 93.27+4.69

10 KI 17 73.44+2.81 98.11+1.26 79.78+2.98

11 KI 20 64.72+3.50 83.87+1.80 77.69+2.24

12 KI 22 65.84+0.16 87.73+0.38 36.82+3.66

13 KI 23 72.59+0.11 85.25+1.47 75.51+1.22

14 KI 24 67.77+1.81 98.64+0.81 65.90+0.23

15 KI 32 24.20+2.35 30.95+0.71 13.27+2.51

16 KI 34 65.02+0.92 79.28+1.19 7455+1.94

17 KI 40 70.69+1.70 85.57+0.67 75.23+3.99

18 KI 41 63.94+3.91 91.70+5.60 76.35+1.08

19 KI 42 61.84+6.98 84.99+1.66 11.40+£4.63

20 KI 46 68.56+0.23 74.45+0.90 60.67+5.91

21 KI 47 59.00+3.72 89.86+052 53.96+0.74

2 KI 48 74.03+0.22 91.41+056 78594504

23 KI 49 65.22+0.99 88.21+3.75 66.38+7.25

24 KI 62 103.32+0.89 94.86+3.30 98.59+0.52

25 KI 68 88.92+0.51 90.86+0.98 79.51+0.29

26 KI 69 81.89+1.37 91.17+2.23 98.71+4.23

27 KI 70 74.93+4.13 90.25+1.01 70.07+£3.41

2 KL 73 67.02+1.91 83.83+0.95 51.30+4.62

29 KI 74 50.05+7.84 98.90+0.62 42.95+2.04

30 KI 81 63.63+0.15 84.99+2.75 53.68+1.03

31 KI 83 54.17+3.86 54.27+3.83 35.22+1.66

Table 46 A<
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32 KI 8 47.14+4.75 69.37+0.49 59.21£4.20
33 KI 83 73.77+1.10 66.68+3.45 83.95+2.61
34 KI 91 63.67+1.12 60.68+1.62 62.88+2.96
35 KI 92 81.90+2.62 85.69+3.03 80.36+4.10
36 KI 97 62.07+3.15 88.91+5.62 71.23+0.85
37 KI 98 71.81£4.43 93.08+1.78 79.20+1.71
38 KI 99 58.29+2.92 62.87+2.95 43.28+2.65
39 KI 101 46.50+1.01 101.50+1.60 59.20£5.12
40 KI 102 55.23+0.49 80.71+2.66 69.23+2.07
41 KI 104 74.31+3.73 87.34+0.97 75.20+4.98
42 KI 106 71.76%1.83 67.11+3.88 64.38+2.66
43 KI 108 80.92+0.39 88.23+2.79 86.49+3.01
44 KI 110 81.26%0.07 89.47+2.44 80.19+3.67
45 KI 117 68.99+0.04 76.02+1.30 52.67+2.11
46 KI 120 80.90+0.87 94.64+3.58 89.41+0.69
47 KI 122 75.26+2.77 95.36+2.76 71.02+4.85
48 KI 129 88.63+1.25 94.75+4.73 82.03+2.44
49 KI 133 91.41+0.25 78.78+2.89 90.23+1.98
50 KI 134 80.29+0.52 91.64+5.99 75.61+0.89
51 KI 139 80.91+2.67 80.61+1.09 72.33+£1.26
52 KI 143 68.21£2.45 99.89+5.99 72.36£2.08
53 KI 147 73.13+3.92 87.57+1.93 69.33+2.74
54 KI 148 82.01+5.28 84.69+4.02 82.39+3.67
= Lipase, a—amylase ¥ a-glucosidase®] A& 27} 538 o5 105S A2 g5 3}

At

(2) 16s TRNA seqgeuncing (¥ & A)

Table 47. 16s RNA #F %A

No. Strain Identities

1 KI 9 Lactobacillus plantarum strain CIP 103151 152571527 (99%)
2 KI 14 Lactobacillus plantarum strain CIP 103151 1516/1518 (99%)
3 KI 16 Lactobacillus plantarum strain CIP 103151 1525/1527 (99%)
4 KI 62 Pediococcus pentosaceus strain DSM 20336 1552/1556 (99%)
5 KI 69 Lactobacillus plantarum strain CIP 103151 1522/1524 (99%)
6 KI 108 Lactobacillus plantarum strain CIP 103151 1516/1518 (99%)
7 KI 110 Lactobacillus plantarum strain CIP 103151 1523/1527 (99%)
8 KI 120 Lactobacillus plantarum strain CIP 103151 1525/1527 (99%)
9 KI 129 Pediococcus pentosaceus strain DSM 20336 1527/1537 (99%)
10 KI 148 Lactobacillus plantarum strain CIP 103151 152471527 (99%)

- Z 10F9 #& Aoz 16S rRNA sequencings 3 A Pediococcus
pentosaceus 2%, Lactobacillus plantarum 8% 2.2 &3 ¥ At}

= 16S rRNA &4 Z3 % in vitro =38 A3 F o] 7Hg =2 KI 16, KI 62
2 Kl 698 HE dF=E Adste] 5 A439S A5
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Table 48. & &

Al

g 43

A3 S T3t (Table 48)
=]

Strains

KI 16

Control

Glycerol

Erythritol

D-Arabinose

L-Arabinose

D-Ribose

D-Xylose

L-Xylose

D-Adonitol

Methyl-BD-Xylopyranoside

D-Galactose

D-Glucose

D-Fructose

D-Mannose

L-Sorbose

L-Rhamnose

Dulcitol

Inositol

D-Mannitol

D-Sorbitol

+

+

Methyl-aD-Mannopyranoside

Methyl-aD-Glucopyranoside

N-AcetylGlucosamine

Amygdalin

Arbutin

Esculin ferric citrate

Salicin

D—Celiobiose

D-Maltose

D-Lactose

o o I TS I I IR R S A I S

D-Melibiose

D-Saccharose

D-Trehalose

Inulin

D-Melezitose

]+

D-Raffinose

R I I I IR I IR I IR VS (A R S A

O I e I e e I I I IS I IS IS S

Amidon

Glycogen

Xylitol

Gentiobiose

H+

+ =

D-Turanose

D-Lyxose

D-Tagatose

D-Fucose

L-Fucose

D-Arabitol

L-Arabitol

potassium Gluconate

H+

H+

H+

potassium 2-KetoGluconate

potassium 5-KetoGluconate
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Table 49. Ad #5 A WA

Hel sttoll thake] FAA HA

Al

dd= sk (Table 49)

MIC (ug/mL)

Antimicrobal agents

KI 16 KI 62 KI 69 299v
Amikacin 16 64 16 8
Gentamycin 4 128 64 2

Kanamycin 64 128 64 32

Stretomycin 32 256 32 16

Ampicillin 1024 >2048 >2048 1024
Penicillin-G 4 0.5 0.125 2

Oxacillin 16 4 4 16

Bacitracin 124 128 128 16

Polymyxin B >512 >512 >512 256

Ciprofloxacin 256 128 >512 16

Tetracycline 32 64 64 16
Clindamycin 0.25 1 8 1

Erythromycin 0.25 2 2 0.125
Rifampicin 2 0.5 0.125 2

Vancomycin >4096 >4096 >4096 2048
Chloramphenicol 4 4 4 4

() a4 g4 g
- e 7R Tl st a4 &4 AES 7St (Table 50)
Table 50. 44 #F &4 4

Enzyme KI 16 KI 62 KI 69 299v
Alkaline phosphatase 0 0 0 0
Esterase(C4) 0 0 0 0
Esterase Lipase(C8) 0 0 1 1
Lipase(C14) 0 1 0 1
Leucine arylamidase 3 5 4 5
Valine arylamidase 3 4 4 5
Cystinearylamidase 1 1 2 4
Trypsin 0 0 1 0
a-chymotrypsin 0 0 0 0
Acid phosphatase 1 2 1 4
Naphtol-AS-BI-phosphohydrolase 1 3 2 3
a-galactosidase 0 0 1 0
B-galactosidase 4 2 5 5
B-glucuronidase 0 0 0 0
a-glucosidase 2 0 0 4
B-glucosidase 5 2 5 4
N-acetyl-B-glucosaminidase 4 2 5 5
a-mannosidase 0 0 0 0
a-fucosidase 0 0 0 0

*. A value ranging from 0 to 2 is assigned to the standard color: zero represents a negative; 5 represents a reaction of
maximum intensity. Values 1 through 4 represent intermediate reactions depending on the level of intensity. The
approximate activity may be estimated from the color strength: 1 corresponds to the liberation of 5 nanomoles; 2, to

10 nanomoles; 3, to 20 nanomoles; 4, to 30 nanomoles; and 5, to 40nanomoles or more.
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Figure 21. 0.3% oxgall 3} MRS HjA A #F I &<
#* Lactobacillus plantarum KI 16 (A), Pediococcus pentosaceus Kl 62 (B), Lactobacillus plantarum KI 69
(C), and Lactobacillus plantarum 299v (D)

- ddE 3R] el tHske] WAk dde asklth (Figure 22)
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Figure 22. A8 #39 WyiA &2 (pH2.0, 3.0, 4.0 and 6.4)
* Lactobacillus plantarum KI 16 (A), Pediococcus pentosaceus KI 62 (B), Lactobacillus plantarum KI 69
(C), and Lactobacillus plantarum 299v (D)
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() @t &<l
- A 3709 el wiske] FarE #l A9E ST (Table 51 ~ 53)

Table 51. MRS ¥ X ol| Al Lactobacillus plantarum KI 169 HWYLA TF9 st
Bl
Growth
Pathogens pathogens? KI 16+pathogens® | Inhibition
CFU/mL pH CFU/mL pH (%)
Escherichia coli 6.80+0.14x10° 6.22 5.35£0.21x10° | 5.83 21.32
Salmonella Typhimurium 3.15+0.64x10" 6.17 1.50+0.14x107 5.71 52.38
Listeria monocytogenes 1.45+0.07x10° 6.24 8.00£0.00x10" 5.55 44.83
Staphyloccous aureus 7.13£0.75%x10° 5.24 473£1.10x10° 512 33.64

« Initial count of Lactobacillus plantarum KI 16: 3.40+0.69x10° CFU/mL
# Determined after 6 h of incubation at 37C

Table 52. MRS ®8j Ao X Pediococcus pentosaceus Kl 622] HIA oF9 U3k

Rl
Growth
Pathogens pathogens? KI 62+pathogens® | Inhibition
CFU/mL pH CFU/mL pH (%)
Escherichia coli 6.80+0.14x10° 6.22 4.80+0.28x10° | 4.72 29.41
Salmonella Typhimurium 3.15+0.64x107 6.17 1.9540.21x10" | 4.75 38.10
Listeria monocytogenes 1.45+0.07x10° 6.24 7.00+0.14x10* 4.67 51.72
Staphyloccous aureus 7.13+0.75%10° 5.24 3.53+0.60x10° 4.67 50.47
x Initial count of Lactobacillus plantarum KI 62: 3.63+0.35x10° CFU/mL
# Determined after 6 h of incubation at 37C
Table 53. MRS ®i X | M Lactobacillus plantarum KI 699 ¥ LA 5o A3
i
Growth
Pathogens pathogens? KI 69+pathogens? | Inhibition
CFU/mL pH CFU/mL pH (%)
FEscherichia coli 6.80+0.14x10° 6.22 5.75£0.35x10° 5.64 15.44
Salmonella Typhimurium 3.15+0.64x107 6.17 1.55+0.64%10" 5.63 50.79
Listeria monocytogenes 1.45+0.07x10° 6.24 7.0+0.14x10* 5.47 58.62
Staphyloccous aureus 7.13+0.75x10° 5.24 4.43+0.60x10° | 5.03 37.85

* Initial count of Lactobacillus plantarum KI 69: 5.40+0.87x10° CFU/mL
# Determined after 6 h of incubation at 37C
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Figure 23. & 43 A X {35 F<

#*p< 0.05 compared with control strain (t-test).
- A 3w digte] A Ay AlE FRe gl AdE FAsk T

(Figure 23)

= L. platarum KI 69 % pentosaceus KI 62 7= AT AE FH

P.
Aol $5d Ao Fem
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41 BESAE
L 97 M 23 2 g4e
7B
(o:]:;) AFAEe] Ex AL S & g%
O In vitro =721 E¥ 7157 w5 94 4
In vitro 52 &-8-3 3| - Anti-lipase activity (porcine pancreatic hpaseol%)
u 715A oF ol - a—amylase activity 100%
S O gt 7154 o5 A™
- Anti- adipogenetic activity (3T3-L1 cell line ©]&)
O vgk F % whg-2of gk 7|54 gl
139 In vivo 22 %L%t:s_ 6<>]‘H] - aAgA o] = H|Yk w2 BEl 100%
oy | TSR E - LEPEEE Ao] fi Hlwk phgs 1 ’
(201613) O NGS 830} Muktse] Fatd 245 9l
O HjF =1 HAs}
- ujx] g wtgx vhs 24
Wi 21 9 A3 & | o 29 7E 2 9 AxTd s 00°
Y 54 wsA W A4 78 24 107
O 9 Az 4 kg grE
- ARy e 5 7hs oA
O Awk = EAs}
- &AA WA 0 Amikacin 5 1550l thdk MIC
- 24%4  APL ZYM kit
_ LH]:LZ/\—] 0.3% oxgall ;(47} HHX] HHOO]:
— ARA
A 71:0]-@%4 ol L_H\_o ' '
&2k 7} ° . - ahre A Bkl Escherichia coll, 100%
ool R I Ad e
Salmonella typhimurium X Staphyloccous
aureus®] A& 74
- Ay B2
- Biogenic amine (BA) 4%
_ 57@
O guwt 7154 =9 in vitro B9 83k
: = 27 2z
715574 e AEA Al A2 A 100%
22 A % O tAKA B4 B3k Ak = f-2 )t
=] B2z EFA
(2017 A B A g B | e E
o B B SRS s i w v o 2 100%
sT W ISA AT | o wpw o gapast A 24 B8 A
o] Rk wAYS 1
NGS &-§ Zgnjo]Q g~ _
sla Voop= F B 0
oA HE W B O NGS &-g3sfo] Aut 7522 A 44 4 10096
O wlY HA3st =4 pilot scale 48 2
A7 7)5A manpolo 7HEMEA el
o AE 5 O =¥ 2 AT A|ZFA scale-up 100%
— e O AFe] A3t L YAl A+ (AAE A=)
O A H2E 4 {573 A
A A Ewlole
g0 JPEJIA 913 &4 | O AAAEAIF protocol T4 100%
A+
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(1) A+437 =xw3 2 53] A9

2 AFE T /e ZEHfo] 8 A e FEATES §olo] 7|Edd Hol dHZ L
rhamnosus GG (LGG) % L. plantarum 299v (299v)ol] ¥ nLdto] 9-9=3F sujat g 37} e
o] FAH .

ol w9 FHvt Ao gk HEH A AAE Y oY 53, =i 2 §9
HRE Fdstgon, olg o9 ¥ EI AlEFHoZ WEsta Qv Folth A TR
T =52 A4 5 19 (20183) ARkr]e 37, sty 37U & Fud Ao, %
E5e 8 29 (20199)0] BF 553 o Ho|t},

(1 =% 2 53 TF A3F]
2018 (=5 1dx}) 2019 (£=5 24¥ %)
k7] 3} 8k7] 7] 3} 5tk 7]
53 5= - - 2 3
St o st 2 2 - -
=i
2 EA Y 1 1 - -
A 3 3 2 3

(2) 2+ skA 9

AdE w2 dd HAsE A scale-up FHAH TS B3 98 ZTSE W
sto] 57l AEY AAES WHEJLeH IF 1719 AFdd tEiAE FEAaE S5,
IAY ZZufo] g ~g duf o Folt) o] QA AL AP ol g5 dH Fole
HolAgy X EHlo]QE AT 553 & JHAAY AFoR AEFS vl o Aol

[ 2. IAY, MEAAY AF Ao £ 18 A F]
201843 201943 20204 20214
IAE A= = 200 1,000 600 -

&l (WHgrd) 3 50 100 60 -

AE AAY AE ERtl - - 12,000 14,000

& (Yxrg) 3 ¢ - ~ 1,000 2,000
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MEJNAY Z=Znlol 2 Fol, in vitro A EAAAEE FHAA 2L
gl BrEEE5)9 o owvo SEAY (AWEA 2 AXY Ao B vty E A
) FHHoR Fysle] vt Y ES Folsta, dud A FAA EHS 55
A2 levelol A 9] 714& T ool 1gla iFEstE AT Y955 83t AA
g Algg AZ AT E NEsta Al AAE A 5 oA g8 AHS 254 dF o]
=3

[¥ 3. JA HE&AE Z MEAAY 5= AF]
B3 7|13t
- Protocol 704
— 3 L1 5 =1 3L X
il aa g | AT R R A AAE A 24
- IRB << % <Al 28 A1 WA (2018 ~ 2019%)
- A% mUEg 9 e A4
M oA d= -ME A A5 A 14
NH 2 52 - QA Y98 5= (20193 ~ 2020)
S A AREA FE Al 2
A% A w gy |0 SR BREA FE A o
- A AR A 2 =4 (2020 ~ 20214d)

[FA 5 F A7 AY F1LA]

2018 2019 2020 2021 2020
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AAVE FAE A

AEAY 2 SE249 —
AN AT @
Al AAE A —
9488 AE, H5 L A9 I ——

Ao AR 23

AEARZAE €4 2 B
(NEd3 55 M)

IAY AF A
(48 ¢ g9AF)
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| FTW 3 D-08
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o [ Do | ol Smal nipgne
f | sy a = = "r.'k. n n PC: Pramimal Cobon
— gu Vitis vinifera T W e T ) sy bierchait
e R ic kg ].-"f r -vﬁ‘l FI: Fascal inocuuss
extract ———— e} e R
u___.lr__.-' t . | 1628 mgof stiberegl b __:} L |::_
AOH 5. ! PCd e ——————— i [« T T
e Ei Jx_ ' - r | s
Ik | ol & LB - S
QT%-'-"--%"' il , K
8 N W s
rd’ AR - PREwRTatne s 1206 me of iberent. L S
e 7] N PO L | ag
L = L =F
Protocol and analyses
crlial Puntsraling (ROFA and MHG+ lewals)
bapsltmmnk F S DM T WTFSD MT
Skart up [ weske] | TREATRAEMT |dady derini] | WERSH-OILIT | Mticrobial compoeition (EED and llumina sequencng)
Tefilel LT WA I I I T T ,T T Stilbenes metabakc fabe (I0PLC - DAD 845 - TOT)
O M-SHIME® experiment design and protocol
- A 7L in vitroR2 AFs] B4 wE 2L Ay &4 wsE F53

O vt} ) 7% Watel i@k probioticse] AT F &

- Lactobacillus curvatus HY76018} Lactobacillus plantarum KY10325 W] 7H{-% 5 o
of gtef, Anjwt 715, AW #F W MAYSS FAedn 7 FAbd o R Qlste] 3
HIRE 71543 ES glstg o, Gl #F o Al wske}t fat accumulation, @& AF 9
A Aksto] gk 2} ‘?uff?ﬂ% gl et

In

- 7 &) Ao A a8 Lactobacillus p]antarum LG427F A WA F+MEQ 3T3-L1 =+

L3t AW =43 PPARye C/EBP #3 A &S A Al 7] 3L, adipogenic WFA ¢l
aP2, leptin, GPDH, CD362] Wd %= A3 ZFAAZ oz XuAEe] F3E A 3ts &
SR =

- ole] Bf =R Bl AU@ES vl W dusel Je FAHYL
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