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‘%E /\]7]-Oﬂ [q-% .‘_?_.._7;:% LH L. p[anfa[um }\(]S]—’F,’-/‘ 1:1:]35}_ ...................... 34
g AlZbol] WE HEF0] pH HBE coreeescnsissnsinsiiicsstcssscsnsens 34
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(HIND) TS cereseresessssssusssusisescscscsssssasssssisssisessssssssassssssstsssssissasssasssssssssssescsssssss 40

. MRSHlj R|ol| A} B-F2] H7} (HF 25%)° WS Lactobacillus plantarum
SK47192) quu;_/‘n_ﬂr 018 R - R ——— 43

A WY W 3F AdAle 9AE HUF Al A4 AdAY AR 44

LB BEEF HES GEe wSFNoNA  Lactobacillus  plantarum
SKAT19 AAAF BLAD servseressssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 45

B 15% BFES EFSE wiSFHolM  Lactobacillus  plantarum
SKA719 7}l WHE AJFEGE BIBL eesssrsssmsssrsssssssssssssssssssssssssssssssssssassssssess 46

. 10%2] FFFo] AH7FE MRS v 9 Eo|Aje] ikt A% 2 pH Bl 47

L8 AR B (PCA) A e TIE eeeresssssssssssssssssisssisssssssssssssssssssissssssss 50

. UHPLC-LTQ-Orbitrap-MS/MSE o] &3 & 9 ujda FEFFo| o
RFELZ] H] T eeesereserssessssesssssssssssssssssassssssssassssssssessssssssassssssssassssssssassssssssssssssssses 50

JHlE BZE ZZE0| DPPH BITZE AL cersssssssssssssisssisssssses 79
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X goﬂ ‘j._li_.% 7(47]—/\](J,]Z 10%) tﬂ-g‘_oﬂ ]:q_E HPLC H)H ...................... 77
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a9 1-2-1 AF NE=
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= Alllum%2] &2 AYeZd=do] st AZFE A E7]
Adoll= w73t obH = 7H5o] ARV AEstE A X A
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- F3& 2oldfet chlorophylle] FH& ¥yl ofygl, 3 A& (purine nucleoside?!
adenosine) o] R1%E (F 5, 1998)

- B3o] FJHEAS B3 A cis-propenyl methyl disulfide 59 3¢E= FAHAR 2



EZo] d9lEglLe (£ 5 2000b; Benkeblia 5, 2007). ¥3 methanol FZ&E2 17%9] n|A
o sl o BAHES =AHI A Gram) Ao, Gram(-) M+ 9 &% 5 A I
Aol YJepd ( A7A v A A3 Kim %5, 1996)

o, o] 9o #Y, Ak L A A BElFHE F4ikst EZY (Gates &, 2007). Kaempferol A,
B & Cringe 2 F85H o2 F1VIE FFHAY HoAo ditbsl, 559 =, &
2 gdE T AYgLAdol Ry (Jung 5, 2003; Wang &, 2006)

- =3ke} #AHE Ak EA Fo stUE E# R Kaempferole flavonoidZ H-3=of g{=o] e
|

- REFE 190 83) 8 sl5d thdd JEER w4 o]gEE0] WS¢ Eor o] AL
53 1874 F/ Fulold2AA F43 Fu ALY, opre wE BF U BUR A%
4 284S vEd (9 5, 2005)

F 1-2-1 FFolA Bejsh §5 AR

Compounds Author
Flavonoids
3-0-rhamnogalactosyl-7-0-rhamnosyl kaempferol Kaneta, M. &, 1980

3-0-sophorosyl-7-0- 2 -D-(2-0-feruloylglucosyl kaempferol
3,4’-di-0- B -D-glucosyl-7-0- 8 -D-(2-0-feruloylglucosyl kaempferol
3-0- B -D(2-0-feruloyD)-glucosyl-7,4’-di-0- g -D-glucosyl kaempferol
3,4’-di-0- B -D-glucosyl kaempferol

3,4’-di-0- B -D-glucosyl quercetin

3-0- £ -D-sophorosyl kaempferol

kaempferol-3-0- g -D-glucoside

kaempferol-3-xylosyl- 8 -D-glucoside

Yoshida, T. %, 1987

Starke, H. &, 1976

Essential oil

Sulfides Kameoka, H. 5, 1974
S-alkyl-L-cysteine sulfoxides Naito, S. &, 1981
Linalool Peana &, 2002
Alkaloids

(-)-(39)-1,2,3,4-tetrahydro- B -carboline 3-caroboxylic acid Choi 5, 1988

Amino acids Park &, 1992
Nucleosides

Adenosine Park ‘5, 1992

- AAR B0 REF Fo@ Adh AN U E3bt Aor (F 5, 1998), w3
GSH-Px 53} 2& 4tsh Gaol BHS F/MIA €48 ¢ BA/E G3) vehy
(Ahn 5, 2010 =@ n-3, n-6 AL AP B $nF =90 He FFAIE %

o] A& (¥ =, 2000a)

_2_
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2= LB, MRS, YMS o] 831 Az B3z
A 3Y7F shaking 3F9S. B30 awAo) A wlokde HFFE =

- gl =< WALB/MRS/YMeol =23 & vepd ¢35 =S AEside
o X¥E vAYES 16S rRNA sequencing WHO 2 A3

54L& 16S rRNA geneS 27F (forward primer: 5- AGA GTT TGA TCC TGG CTC
AG-3)E ©]€3ta] 165 rRNA #x7 §7]4 <9< 931 NCBle| BLASTES o] §3}o]
Gene bankel A frxd=te] fFAd S &A%

(1) Amylase: 1% soluble starch agar ®jA|ol|A FH wAHEL streakingste] Hjd3 &
0.2% gram iodine solutionZ Ao}, Fa)e] FH YEld clear zoneS
gHlste] 7 m Ay ES] amylase €4S &2

(2) Cellulase: 1% CMC (carboxymethyl cellulose)ES #7}3F agar wjA|o] TR nAYE
streakingsle] Wikt & 0.2% gram iodine solutionZ @A4skt}. 4] 2]
Holl Yeld clear zoneS &<2l3te] ZF mAE9] cellulase A4S &<l

(3) Protease: 1% Skim milkE 3 7}3t agar ¥iA|o] &R ©|AYES streakingste] vfFsH
% Yehd clear zones %53l protease &S &<l

(4) Xylanase: 1% Xylan& % 7}3+ agar Hj Ao &R v]AYES streakingste] w3k 3
UEehd 0.2% gram iodine solutionZ A4t} #A1] FH YeERD clear
zoneS A3t} ZF mAYE9] cellulase &3S &<l

(5) Lipase: 1% Spirit blue agarwjA| oA FH w|A =& streakingste] v &g 3 e

clear zoneg 2<l3le] lipase A4S &<l

LY

Ir

7ol A& BEA dF= The (S, ARA S)lA A e 7=

dho ol om Zpzhe] WA w52 LB brotholl A 20A13F
A °olF WU SN S LB agar plateo] =Zsta H

Fii



Pasteur pipette2] 3
g3 £H {F8§ w

2 8 ngEe

, MRS, YM brothell & %3led 30T shaking incubator il A

16A1%F v sld=. 1 % %ﬁ%ﬂﬂ% o] &3t Fsds EIeH, ME FHS
Egste] YA Be] 2715 RO R BHHYS
# 1-3-1. A3 7t B
Strain Stock # Disease Reference
Salmonella ‘
callinarum SK3359 - J}2E)E2 (Avian typhoid), 2=2] Pullorum) - Nirmala et al., 2018
S. pullorum SK3360 A+ - Shoaib et al., 2017
S. typhi SK795 - Barbour et al., 2015
o - Calnek et al., 1991
S. typhimurium SK767 . Girmay et al., 2015
S. paratyphi SK765 - 7V=3k2bEl =22 (Avian paratyphoid) €11+ - Kloska et al., 2017
. - Calnek et al., 1991
S, enteritidis SK747 - Girmay et al., 2015
. g o= A" AT o A
S, anatum SK779 20132015+ T_f: A8 WAdeR HAH | n et al, 2017
Salmonella ¥ % by
Enterococcus | SK4259 Jb2e] Agued o "3 Suksis= -ig;tlner and Helmboldt
: 10+
fecals U - Fertner et al, 2011
E. coli SK2023 | - & A3 dJH - Stromberg et al., 2017
Staphylococcus |- SKT8 | qu e ge, 2ot 5 baRe A8e S0 | Al et al, 2017
aureus SK1168
T ZAE Zo AFRA AZS ouI= R .
Clostridm | qpgzy | - F41E S BAA ARE FESHE - Choi et al., 2013
perfrigens Al
> HFF9 g 2 7424
= e HEAZT did FdFEHS 54 FFF(Chinese chives, CO9 e+ 39
a9 2o Jo mE AP AL e 2
(D) #3% 1: o3 (Watman filter paper NO. 1)& o]-&3le] 3 W oA REH
@ *3F 2 00CAN FEE ANT R2F
(3) $F% 3




RS
’l:l

o Hlgd & X g nEo 4 2 HHY FFEF FF &Y

FoA  BE, SAHAY wABE  F Lactobacillus plantarum, Bacillus — subtilis,
Saccharomyces cerevisiaes o2 HA 9 HFF H7l vl&s A

Yeast extract (0.5%)¢} glucose (1%)S E3H3F vjA Yol RFFHS 0% ~ 100%2 255
o ol 747l & HMES Ax

7t wjAo] BE FFE AE 1% FE5 30T, 100 pmO2 A7 ok

CFU =4& #nlg JguR|o] drop plate WPz Zhzt 3319w, pHE pH
meter (GSTEK, Republic of Korea)E Al-&3te] =43}

N' N

REUERY FAEBA

> A8 F
|

g wE 4ks A48 DPPH (1,1-diphenyl-2-picryl hydrazyl), TPC (Total phenolic
content), TFC (Total flavonoid content) 24 & E3lo] AL

DPPH & 2ttiZd {33 =+ microplate readerE AF&3te] w3 515 nmoll A =4, TPC
= & 750 nm, TFCE 405 nmoll A =39S

%] HPLC (high performance liquid chromatography) &4

dA g (60C, 8AIZE / 80T, 3A1ZHgF ¥ 80% MeOH (vIiv)o.Z2 F&3%

MeOHe FE&2 3A g FUIE AHE, 45ColA 55 2 dxAFon o]F -20
Coll B3}

C18 column (4.6 mm X 250 mm, Y% 5 um; Thermo Scientific)-& A}-83}e] diode array
AZ&717F A9 Agilent HPLCE MeOH F&E& B3, o]5A4& & A (0.5% ©F
MEAHS FH-3k= MiliQ water) 2 &) B (Acetonitrile)2 /335 =
T Z =273l (gradient program) A4: 5% &v] BE 7]l 38 FA § v 25%&9
AA 100%= ARHo 2 FI7HAZ1AL I §F 533t 5% &1 BollA FAAZI= ZAe=E F
3B3E A8FHRoH HE g2 280 nmE GG

H ==
T T A

318&“

R
3 size elution colomun / Rp coloumn

a9 1-3-3. HPLC (high performance liquid chromatography) &4 =31

L jar fermenterE o] &3t W EA ZA}
SY3 AHY BEZE A7l 5% ARE wgo gF BaA dehis BE S4

Aozel AE ey 24
BEFEFS X2 dix 2 L (BFF 25%, HEd5HFT 25% 2 X MRS 50%)el L



plantarums 553 }Ei%
. HH%“—%E 30 C, wyk £= 100 rpme = AAsIR o F 48AF T TEE X

HEE 24437 A AN e REREES F2, 2443 o]FEE 124

of

F3 84, vdaEY A¥AA dEFFAA el 2 (HIND AHE &E5A19

D AZE o] &3 5 IE, HREES AZEFAA ol 2 T2 AAAY

» Mardin-Darby canine kidney (MDCK)7} #-2+=l 96 well culture plates ©]-8-3fa] A A]

» BRIEE AES FEHEHE M AWAAY JAEFFAA vtolg 2~ HINDE A&
AZI 112 4T A 0% ¥

= HES o] & wlFE Mardin- Darby canine kidney (MDCK) 96 well culture plateel] A&+
A} wpolH 2o} wgH BN A7 HE

= 7C <SlsHlolE oA 407 RESAIFH W #FA #AIE &F, 3 - 5Y T WEFAR &
Cytopathic effect (CPE) 34 #5& &<l

=

2) SPF S o] g3 B g nEgagEL JAZFdAuto|g A F2] JAAY
» HEUgE AMES "HEE PBSE o835ty FEHEE 4ty A YA ASFAA vf
o] 25 3 A3 AMZH 1112 4CoA 305 #-SAZ
gl AMZF 5709 10¥® TSeho] F3ld Hkgl 0.2 mLE Q97

B Q7o

n
dAsk e ol F S HpolH
!

3) Neutral Red Assay
= ok Mardin—Darby canine kidney (MDCK) 96 well culture plated] <1ZFAMA} npo] &
=1 14&0}920134 % 37C <AFHolElA 407 RFSAIZ] & DAEE IME F

= AR Mgt A2 S4e S en, HF ALdA o FSAe AASA &2 FH
oAl Neutral RedE ©]-&3to] HA8tal 540 nm= F3= SAH S ol &sto] 23S &<l

4) Plaque Assay
» YA JAEFAA vtol g2~ (HIND< vl kgt Mardin-Darby canine kidney (MDCK) 6
well culture plateo] 34] w4~ welloll 100 ul 34 NS 272t HEF59S

= HlolE 2 HF F 31C AFHolH A 407 ¥HEAI7IAL FFEEE AMES TRHEE
343 9 Hlo|#H 22 HZF3 6 well culture plated] 3 Ae ztzt HEFeUS
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AHEE HLA e 7k (A, ARA S)dAM A E R rdEe dde
2 AAIYG o, ZH7he) Wed 52 LB brotholl Al 20A12F B<k vl gt $of AM&
B AFME= 0, 24, 48 ANt T TEAR BETEES ARSSEITE 30T BTl
0AIZE M & yehd AS5AAR AEs S48+

> 25%9] ¥F F7te] W wjgFAMRS)S] 54 A}

12 d ol A G-33F HUERER) 25%9] -5 U Lactobacillus plantarum SK4719 ®r& A
e Lolr uA 34t
W2l = 5§ A7IS oA (FFF 25%, Bd5F7FT 25%, 2 X MRS 50%) % l‘i——ir%—
A7FskA] &2 MRSell L. plantarum SK4719& A F3tR o, W=+ 30 C, nHt
%= 100 rpmo. 2 A A3}
T 24MZE T FEAZ oM, T 0AZHTE 6AZ MES FHI $ pH, AT
g =74

KN
=

A
A

N

> fale, Y, ERE BF ST AHO BAFY 24

AHE-3k vjX]= Yeast extract (0 5%, wlv), glucose (1%, w/v)7} EZ3HE 25%°] HF5S
ol g3t on, HUg HFe FFEHEE B FF 3F (Saccharomyces cerevisiae
SK4690, Lactobacillus plantarum SKA4719, Bacillus subtilis SK4730)& A}-&3F

BEAT HAU A F R (ke D el D AR ) f§A D 3R D bR
H2) Yo R stFom, AU wuitt 0.2% glucose &A1 H7F 2 FHIF 2HEF=E
AAske] glucose H7lol wE HlwAHS 1P

T BN TEAFH O 16A1A T 2 B E FFE HUHE

SAFFOEE AT M ES SR pHe oS SAHSIAS

> MRS #j e} thAlA =< o] &3 FF wjddol A B A2 =A

[¢]
AFel AAde ai#ste] MRS WS A 5 e Mg =48 A7

AFolA GA AHE7ET BS 28, HZFHY B3 33 HES At Y& 3%
AHEE B 3F 2 5, 10, 15, 20, 25%7kA] @A o, 18417 wiekste] Bl A A9}

WEAe] pHO AFSE HTHA S

> MRS % Zol 10%, 15% £5Fo] € Mpoelss] WE 54 24

= 2 Ay BFFol EFH wiFHNA Lactobacillus plantarum SK4719 2rE A4S
ZABE o HieF S48 Lx 30C ¥ wH £% 100 rpme 2 A A

& 48A L TElon AR 24AZ7HA] ARk, T1 o] R0l = 24413 H ] 48
AL FETEES FESNeH, 3 AEE pHet e 4 3}"%%
B A 435 Tt 248 VA FHle §A AR APl A 85k



> UPLC-LTQ-Orbitrap-MS/MSE o] &3 g, ndtg R3o Agjdi EZ Ao] vl
» BERF Y HAF B3 54 AxE 459 1 mle 10 mle] 80% Wk £330
b 259 AEd & -20C o] EA3AS

>=
o
ol F, Ed=< 2,314 x gl 30 & ¢ AdAEH e, B3 dedS 40T

= T AAIZvEOY T FFEAY (UHPLC-LTQ-Orbitrap- MS/MS)& o] &-3}¢]
gAME Z29ddgS 93 10 mgml =52 AFA SIFeH, 5 wWe AMES
Vanquish binary pump H system (Thermo Fisher Scientific, MA, USA, Waltham), £
AZe 2 Aol Az B UHPLC Al=EHo FAA =

ol E W 01% S (v /v, &1 A H olAE HEL Y 0.1 % 54 (v / v,
|1 Bog FAFASH, 27| AFERAL 5% &1 BE 1&1F 9% A4 100%= A
g ST 1R FAANA S

npA| o 2= 38 AX 5% &v] BE AXHA #4

CELEE

A 1402

i
o
rlo

AN Z o

> 7ha (FADS ol &7 5 ARV 53 A

Ak A 2AFRE E3 W7iR e SA AT
A 0 AT 20057, F 8005

Z A - =A%, ADFI, ADG, FCR, ASE4d, 914, A
AT - 2T 23 44T, AT Sy, vHEE 407

B

3 1-3-2. SA AFLE EAT B HArredE

A=
SA4 thxT (NC) )=+ (Control, 7} X)
A =+ (PO) A A (Enramycin) 37}
kg 73 (NCO) kg 75 (3%) A7t
wg 753 (FCO Ta 573 (3% 7t

AR AR VR AP ARe S g SFE e, §4 d7] AR
3,100 kcal/kg, *7]+= 3,150 kcal/kg® w33t /MAIYERE 3FA7A = 27]

AFRE F9, 375FA e 7] AMRE 44 FoE=

ME AR Folws e SAs] MAT ADSAE AGABAHAE, AREE, A
BABES AT AT Hm

AY A% F 8 FRA A, A7), hEs 5L AAse] AT A71do] 8 T,
A 7%, SASH, $4% FAL 24F

B3 F2E FU AR vXE 9F B (IPE 7HeE)



- AFEE F B3 APl O P @ FutolHzol B &k 9 ALY, AY
o184 B FAE Wi 144 2R Beld 54 2 Y #Eo WHE =AY

g FAG7L - AAF 100g T ASe FA, SAE 4

- pH+= A& 2 g2 Bagmixer 400 (Interscience Co. Ltd., France)E AF&3te] 60 27t &/
18 mLE #4313 § 1 g9 S pHYEE AEste] &3

» EEF WUt OrEAE)

- 7V Ve AR FAS 7HE F AR FAE ded 2ol ALE

~

Cooking loss(%) = Sample weight before cooking - Sample weight after cooking /
Sample weight before cooking X 100

> w2 (SPF BALB/O)E o] &3t H3wasE
AHE E5AY

o
2
o
(o
ox
Y
u
r o
i

z = ol zpufo] 2~ (HIND

w0 Y Z2F AT F2AA vlo]H 2AHINDES HESIHA FEaaEo Ay dulo) g
2 535S 7A=3)7] 93] SPF BALB/c 658 1}l$~E 484 A&
» AY AAE ol o) e

¥ 1-3-3. b 2E o] &% FFIAEY R/ ASFAA vlolH 2~ A a5AE AAT
AT | FATT I% Fo &2 Eo% % (mg/ke)
Group 1 8 BTEAT 30
Group 2 8 AT FAT A 150
Group 3 8 BT EAT 300
Group 4 8 AT FAT EbH E 5 100
Group 5 8 =T EHD) PBS -
Group 6 8 =T FEA3F) PBS -

N

22 =AF Q00u/rtel/day)el thakel AEaAA vlolH s &
% A 255E 2AAE045/90u/dose) T 25744 AT FAste] o 2 A v
5 &
J_,E_
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# 1-3-4. k92 E o] &3 Ak FFEAEEY 2F AFFAA volg s aFAYE AAT
Ald T AT I FoE5d | 5955 (mg/ke)
Group 1 6 BATEAT 1,000
Group 2 6 AT EAT EEUEE 2,000
Group 3 6 BTEAT 4,000
Group 4 6 BT AT Bt &+ 100
Group 5 6 fEzFEEFA-HE) | 0.1% DMSO -

Group 6 6 H=H(FAHE) | 0.1% DMSO -

» B30 EE 9 EREF T 200ul/mhel/day)el thsted JIEFAA violg 2~ FAH
T A 275" FAHT 104.5/90u/dose) & TLHA 7 AWEES AT FAst A%
A5 &S A A=

» AT AFEZE Fo A B JASFAA vtolH 2~ FAHT A 44 AFTe S48
ow, JAFFQA vlolgl 2~ FARTF 3Y, 6Y F AFT F dET 7 354 AF A
2 H(Lungol A viel# 2 H7PEAE S AA

. 3Ad =

> REAZA ol § AFHPY HuA @ olF &3 T D oA WY A

87 9 @) R RINEE 3o Gvd o@ A%e =l A9 AzAr)
A Fe) g YATH AN

AE AZEHA E 57 S FRE U RRABYME ABA BB

b2 9le) AAZel U@ AR H) ol 44 A



O i W8 2 4l

- FRAT/) I AZYE D) - B3E: A A A 2 AvbEe] AdA AFk Al

3XIEE - 25 E Oo|8T 7I AMEHEZHN HE A ZHXIEE

O dT@AD UE

‘ . ThUlAMo] B

=3
ARTIAL U BT S BHE ST AlME B

= THeFeh 70 Tligk 2£30| 0|8 Yhsd HlA

I9 1-3-5. 3AEE AT MY & BEA=

> A2 & WYgde o] &3 FFEaEe 4 24 3= 4
= E 9 MRS wjdolA 10% 35 HA7V7Y L plantarum 2rEo) wE A &4 20
NA= FdEFEE 24 98 333 2AEES DPPH  (1,1-diphenyl-2-picryl
hydrazyl), TPC (Total phenolic content), TFC (Total flavonoid content), allicin % thiol
dEFS AT

- 4Y AATYE & 24 oleg 2e

% 1-3-5. ME OB YA ol g3 RFUER ¥y L 24

Sample Contents

WNCC = 90% + ¥FF 10%7} £44 u] T

WFCC & 90% + #5F 10%7F £ & B3 (L. plantarum SK4719)
MNCC MRS 90% + #+F 10%7} &4 H]HE F B=

MFCC MRS 90% + 3% 10%7F £35 #3& K3 (L. plantarum SKA719)

= DPPH 2 2tz &%=+ microplate reader& ARg3ste] 3 515 nmollA 4 3% =

> % % MRS wjeFelo] whe %—4354 s, gutele)
» = (WFCC) % MRS #jFe} (MFCOellA EEAIZ F
9 5 AEFAA olel s HINDS| A5 S 4

&

24

58S G IR

gt
o,

TS

o



. 1-3-6. Il AR 8 Ve ¥
Strain Stock # Disease
S typhi SK795 | - 7F=2E]F2 (Avian typhoid), =] (Pullorum) 91
S. typhimurium SK767
S. paratyphi SK765 | - 7Fa¥tetE] 2 (Avian paratyphoid) €<+
S. enteritidis SK747
S. anatum SK779 | -2013~2015@ 98 AW WA HFo=F WAH Samonella ¥+ F 3y
Enterococcus SK4259 y
bzol Ayt = o AIS Gkt Yol
fecalis SK4540 reel dviEd 5 dd Ak et
E. coli SK2023 | - & A& A+
Stapiiococcus | KIS gt g, ek B slRRe 4EE
aureus SK1168 ’ ’
GO | kst | - =AE Bl ARy ABE fushe dEd 2w
perfrigens

shhfolg] =~ 8% AlY
plates o]-&3te] A

£ Mardin-Darby canine kidney (MDCK)7} #2}= 96 well culture

» FFEEE AEZS TEEE N AU ASFAA vpolzl~ HINDE 34 %
AMEF 112 4CoA A 30% wH&-
» ZF R EO 2F AEFAA vlolH g AN F e HAE FEE <
> LC-MS 4% 33 F3¢asE ¥ a4 54
» L. plantarum HE FEEo0A B=TH 4SS HEste FAES U] s 22
A% A4 m=2rE 18f3] (UHPLC-LTQ Orbitrap-MS/MS) A&k R4S A&
» B UE BF FE2E (WFCOY tAMIE Z29dd e ¢4 2 4 BEE 24
> 7la& 1 FFAERATIAY HFH B3 AJA0rE &9
= 31 FEj 7} & BFAEHIA dEFAHS gHelr] st TR
» A dERE T w@iarr £9E SEuA, SRS, RS, 9EO%
Lactobacillus plantarum SK4719E Alg3tRom IEH]R 2 FU2 F 23dlo] Q.o A
A& A=
» AR ARES E9HE B FEERY AL olH e 2
#®.1-3-7. FEA 2AE E 1Y FFEEE U I8 EFHE
SEWA 2AE Y RFIEE Ad5Y EFHE
4E H] &-(%) 45 H] $(%)
ST 53.8 == 1) A 50
o 74k 10.2 za 20
Thl o 15.4 53F 20
ST 12.8 el 5
2 PAs 7.7 L. plantarum SK4719 5
cgolo]~E 0.1
%3} 100 =% 100




= A BEASHTIA HAe daeAde Fdsy] fsiA ofdiet 22 AeTE AAst
of Azt Astel wE Aol pH WakE =AM =
# 1-3-8 M2 e ad FFEaEse 3ds 9 v
AT Eges
W | ==iA G0%) + SFF (45%) + BE (5%
WL | ==ulA] (50%) + S/ 40%) + ekt (5%) + 34 (5%)
MLC | =E1]A] (50%) + MRS #l (20%) + F-5F (20%) + 4t 6%) + 3 (5%
WLC | =EmA G0%) + 7T (20%) + T35 Q0% + FAkt G6%) + 38 G%)
= FFFY vRe 1dA A7ARE Faste dA e 20%2 nAsiion, Ha =4
2= 30CE -9 AdlelHolAM 33U A wdsia
= 2 AP 24T 24 A TR AbolE #E, WS

D> AR HTIA Y] AFHA] AL E
A BE : 4557 [SA-Brown 1205

aL

"0

# 1-3-9. 14 FFARHAVMA 55 des A

A4 AA iz £ 3A YT, AarE 40 108k,

I

1o

g Ab=kA A2 2

Group

Contents

) Z (Control)

ABAE ol (

H

23

'R AZHIA F7E X

A7 (0.1% H7) A FAE

T AEFZHA 0.1% A7t

Ei
=

A7 (0.3% 7D A BALE

A2 A 7A 0.3% A7}t

A=}

3ntEl =

A=A} wpolH 2 (HIN2)O o

Hlo] 2] 2 (HIN2) & A)|

-
[€)

%

, HON2 nlolg] 2~E H=Z3519S

= A=
L =

=

FAREL A, UriA 5%



F# 1-3-10. HERF 4dA W 27 JAEFAA vholgx 85 AF AAF
T8 BATs sAdSe Asg9e  AN¥Ed  AFveldr  Eod=
FEEURE
Group 1 8 3 5 20% EHAE HIN2 H| 7
Group 2 8 3 5 Al TALE HON2 E1BAY
» 379 SPF AHHAE vlolelx FARHFT A 393, FAHT T T3 2 AT Al
=4 vol std+
= HiojE| 2~ A &S HUhe FAHT 0, 1€, 39, 7ol 774 2 Fuja 7oA ulo]
H2~5 AH3sle] Real-time RT-PCRE ©] &3t wi&HFS =43
D 27 JAEFAA vlo]d) 2~ (HIN2) HFo wE 4 d335d 4
» ZF QAEFAA vlo]E 2~ HIN2E HE O wet AHebA A Uehves dd54s 3
%9 7]

Uethuy= 4458 34 353 4 I35 A= o353 25 (Arafat et al, 2017;
Arafat et al.,, 2018; Lee &, 2011; Shin &, 2016)

Fol A H5E J1Sskel LA
S

® 1-3-11. 2F AZFAA vlolgize] e wE A4S S w2 Hrt
Z5F AZFAA vlo)d 2 TAA txd Y454 A A3 tgk M4
LA |2 A% | 3 48%a |4 5F B Normal 0
Mild 1
6. 97 H Moderate 2
5. A=)~ 7. A9+
12471 b BEHE il Severe 3
= AL YA AT, ARELS Aol B ujrtA md FAsH S
» A AT g Ag= AFEAC YElUE 94 Sl disl 0-3 (Normal = 0, Mild =

2) Real-time RT-PCR &4& &

1, Moderate = 2, Severe = 3)9] A=
A et VIEE F 9 AE BUieta 4 59 AMEAFE U] 59
H I A (COF At

| 2} nlole] 2~ wlj&E =A}
2 Hig|ol 29 AEol HF $ HA

o u
2,

AN =27

assayE &oto] wpolE 29 F4 FHE
AWER 2F JdEFAA vtold =g /M WAEAl HEE + U+ Real-time
RT-PCRGRT-PCR)S ©] &3} &

OIE Section 2.3. Chapter 2.3.4¢l w}g} primer$} probeE FHISHA S

AHE3E kit2%= RNA % kit (Qiagen RNeasy mini kit =+ QIAamp Viral RNA mini
kit), Real-time-& probe RT-PCR premix (Qiagen QuantiTect Probe RT-PCR kit)& A}-&
st om 2@ AR3 rRT-PCR AR 2= ABI 7500 (Lifetechnology)Z AF-&3t



| ]
X
ok
ro
o,

o
e

2,

FNA} wlo] 22 calibration curves &HtA S (y = -0.2755x + 10.224)

.

y = -0.2755x + 10.224
R? = 0.9997

© = N W N U0 o N

10 20 30 40

o

a9 1-3-6. AW AN 2F ASFAA vlo]g = RT-PCR #E

3) Viral RNAZ ¥-E] probe ®4]-& o] &3k Real-time PCR

= RNA F&& Z4 A9 Magna pure 96 &n8]19] Viral gene extract instructiong AR-&3+

= Real-time PCR 7]”7]+= LifetechnologyAt ABI75005 A}-8-3}%1 2™ Real-time PCR master
mixture:= Quantitect probe RT-PCR kit (Qiagen)& A}-&3} <

¥ 1-3-12. AH&3F primer 2 probe sequence

Target region Sequence Nucl(?c?tide
Position
Forward 5" -AGATGAGTCTTCTAACCGAGGTCG-3’ 9-32
M gene Reverse 57 -TGCAAAAACATCTTCAAGTCTCTG-3’ 86-109
Probe 5’ -FAM-TCAGGCCCCCTCAAAGCCGA-TAMRA-3’ 59-76

3 1-3-13. Real-time PCR master mixture A%

Foward primer (10pmol) 1ul
Reverse primer (10pmol) 1ul
Probe primer (10pmol) lul
2x Quantitect probe RT-PCR master mix 25ul
Quantitect probe RT mix 0.5ul
RNA S5ul
D.W. 16.5ul
T W& S0ul




¥ 1-3-14. Real-time PCR ®Hg-=#
Stage 1 Stage 2
cDNA Synthesisa PCR reaction (40 cycles)
Temp time (min) Temp time (min)
50.0 30 94 10
55 30
95.0 15
72 10

3 Aol 93 detection limit-e cycle threshold(ct) o2 34.11 o]3tz2 AR H oM, o]
+ Egg infection dose 50 (EID50) #to.& #H4iteldls o 0.8302 AAHH

FHAT7IH At w)olse A 2 1 RS ARHIA Ax BHS g9
stRom, 1 F 1Y FEFEF ASHVHAE FA7H @ 23bto]l oA AlAEFES A
REE

ol 1

g B TERF ARHIVHA AxA AAEE 4R, v B FY RlE2 e

+ Liquid fermentation (1,000 ml)

10% CC juice (100 ml) : 608
7
7

/ 5% Molasses (50 ml) : 502

///
»
1%L.p (10 ml) : 128

84% Water (840 ml)

- 300 SR (500g): 2503

20% CC juice (200 mi): 1208

5% Molasses (30 ml): 308

504 L. plantammn (50 mi) : 602

20% Water (200 ml}

SBM (Soybean meal) and
CEEWEZ 1,000 m HEA ;1228 S THEEE 1.000gHIZAl; 4508

AgE BRI OUWE FFToE BF AL A AFH FYE stded, A=
ol fAEtL e LA 2E VPS T tEFe FFE FAFAS

ZkFstal SR BEFES G 2X8poj o AR CH, FPA, G (2ol
A&, Lplantarum SK4719, &< &8t 30C vt 293 AR v+

WY 2 AZE, fAREY 9 pHe WHIE A4St LAY EHE st on @E
45 olF, A Az, 2 Fo FAHES AA AAFES AL AS

AE AAFS obdl 2" Zom, mue] $RE F A sUIE BRas ¢4Es
b ey



[ ] 4 )
@
0 .0. ue B 9 TEABRAR
A|ZHEH 2 ZH4d 2E Zutojas 254
® ATt A MBS
0. 0 K") \‘7_/
oo

a3 1-3-9. 728 AsHEIIA FES Z2H 2



2. A7 W8 #H 2H

14, 759 WE
7L 1xapé =

(D) 3o Adaol o AEs

Ao

%

.= (Chinese chives, CO)9 AAdae] o A

B3 gofgk nAEESe] EAa e A

Uetd $3Fs cFEdste nAdE 545 st

LBl A YeEbd A= ¢F 9 log CFU/mIE, MRSo| A Yebd AF4+= ¢F 8 log CFU/mMIZ

et o YMe] 79 2 log CFU/mI o]ste] mA&Eo] EXste As SAT + AU

BFF9 vlEo] mold wet Yehve PlAEY e Aa gasgon 30%e F5
3 /A E vwd nyEo] & st

_ﬁ?l' &N
o

¥ 2-1-1. 32 Ad HEE Yol EAstes Ay Ee =75 =H
Unit : log CFU/ml

Contents of chinese Media
chives juice, % LB MRS YM
5 9.01 7.84 1.74
10 6.61 8.03 1.74
20 7.22 6.79 2.52
30 7.24 6.18 2.24
40 1.83 0.00 0.00




@) %3e] AgaHe] PR B - A

REORE U4E 2 FE H§ YRS FRY] §Eke] 2E AdRIe =ud
Hehd ¢35 vAdE gt B 2 A8t #ol Yeh . MRS brothg2 A4 &
Azl ABEo| A= Leuconostoc mesenteroides, Lactobacillus sakel, Lactobacillus plantarum,

=4

o

Weissella cibaria, Weissella paramesenteroides®t %<& fAb#Eo] £, FAHHJCH
Leuconostoc mesenteroides, Lactobacillus sakel, Lactobacillus plantarums 7 X], vwhs, F3F,
B3 g9, B, ofnpH, g F BB fAMFSE OFsAl RaEAT (o] 5, 2014; ©]
S, 2014; H S, 2015, H &, 2015; ©] &, 2016; v &, 2018; ©| &, 2018). W. cibaria, W.
paramesenteroides bt A&, AMA, FERE oyt gt TE HFAE
© "AER, 19, ofzZgl7l B ofAotoA HE wAAEEN dE AFSEHIL o FHAA
probiotics® &3 T} (Fusco &, 2015).

Saccharomyces cerevisiaes L= 9z, Ao A&EE a8 AEZQ X~ o
g A4S o] &3te HAES SXAA Ao] FEaet oAdyA 7HEAS ol F

Fo MAANZIE A7 Rage] wet 2aA g A5 JVHAEA ARREHIL e A =0l
o} (Zaworski 5, 2014)

LBE o] &3 wjdNolA EHH v|WELS Bacillus megaterium, Bacillus aryabhattai,
Bacillus pumilus, Bacillus subtilis®} & ATAZ ALEEHI J+= F& vy 2 4571 &
Y=o, Staphylococcus sciuri 2 Micrococcus luteus$t 2L HYAA mAEE EIFHNA
o % 228 HAEY 8484 SAHY FFoAY AEFY ¥ T i ¥E 852

BAste] f8mARS Austny s

=

=

b
o 1%

o

ox Ar
)



3 2-1-2. FFolA £33 mAE
Stock # Description Query Ident. Media }lflecrlrll?) Gro,\ythl)
cover C) ability
SK4644 Leuconostoc mesenteroides 99% 100% MRS 30 ++
SK4645 Leuconostoc mesenteroides 99% 100% MRS 30 ++
SK4688 Lactobacillus saker 99% 100% MRS 30 ++
SK4689 Leuconostoc mesenteroides 100% 100% MRS 30 ++
SK4690 Saccharomyces cerevisiae 100% 100% YM 30 +
SK4691 Lactobacillus saker 100% 100% MRS 30 ++
SK4692 Lactobacillus sakei 100% 100% MRS 30 +
SK4693 Leuconostoc mesenteroides 99% 100% MRS 30 ++
SK4719 Lactobacillus plantarum 95% 99% MRS 30 +++
SK4720 Weissella cibaria 95% 99% MRS 30 ++
SK4721 Weissella paramesenteroides 99% 99% MRS 30 +
SK4722 Weissella paramesenteroides 99% 99% MRS 30 +
SK4723 Bacillus megaterium 99% 100% YM 30 +++
SK4724 Bacillus aryabhattai 99% 100% YM 30 +++
SK4725 Bacillus aryabhattai 96% 99% YM 30 +++
SK4726 Bacillus pumilus 100% 99% YM 30 ++
SK4727 Staphylococcus sciuri 100% 99% LB 30 +
SK4728 Micrococcus luteus 95% 99% LB 30 +
SK4729 Bacillus aryabhattai 100% 100% LB 30 ++
SK4730 Bacillus subtilis 100% 99% LB 30 ++

Y+. Normal growth; ++ Fast growth; +++ Very fast growth



& 2-1-3. FFolA Red WAEe] Ea

(3) #F AQREAN A R vhe) s FO| BABA

A\
o

AtAE g Ao A Fedt e~ 3o FAgA S otee e} &} Staphylococcus sciuri
SK4727¢] 7% E428AHLe #FEE 5 gloy olF A3 gE npdgs #EL S
protease &S eV ATy Bacillus subtilis, Bacillus aryabhattar= cellualse % amylase %
BEE &0 digty @4& EAt o] F Ao i ALARA gy ol&HIL U=
Bacillus subtilisg ©]-&3te] 539 Ia $H F4F5 AU

ik

ofr

3

Enzymatic activity”

Stock # Description .
Cellulase  Protease  Amylase  Xylanase Lipase
SK4723 Bacillus megaterium +++ ot +H+ +H+ -
SK4724 Bacillus aryabhattai +++ +++ N ++ —
SK4725 Bacillus aryabhattai +H+ s +++ ++ .
SK4726 Bacillus pumilus + +4+ ++ + +

SK4727 Staphylococcus sciuri - - - - -

SK4728 Micrococcus luteus - +++ - ++ +
SK4729 Bacillus aryabhattai +H+ +++ +++ ++ +++
SK4730 Bacillus subtilis +++ +++ +++ +++ ++

D

-: not detected; +: normal activity; ++: strong activity; +++: very strong activity



HpA g 2~ o] 7tge] &
of YJer AT -2+l Lactobacillus sakei®}y Leuconostoc

=i}
=

a7

ELgE

14

the-e)

mensecteroides®] 735 Y&
plantarum SK4719+ &=

ol
mr
JJo

;OO
o

Yel oy, Lactobacillus

)l
K

b))

< oFstAl ek

Fee nglo 1 BA

5}

o gk

|

of

N

FSA T

S

Lactobacillus plantarums F-59 & vAAEE AY



S5K47T19 |



#® 2-1-4. 7t= B ool o

et

F8 PAEY G B

Antibacterial activity"

Stock # Description
SK747 SK765 SK767 SK779 SK784 SK795 SK870 SK1168 SK2023 SK3359 SK3360 SK4259 SK4540
SK4688 Lactobacillus saker + - + - - - - - - - _ _ _
SKA689 Leuconas;oc N . B ~ B B ) ) N ) ) ) )
mesenteroides
SK4690 Saccharqmyces _ B ~ ~ B .\ ) N ) ) ) ) )
cerevisiae
SK4691 Lactobacillus saker + - + - - - - - - - - - _
SK4693 Leuconoszfoc N . ~ ~ B ) ) ) . ) ) ) i
mesenteroides
SK4719 Lactobacillus + + + + + + + + + + + + +
Dlantarum
SK4720 Weissella cibaria - - - + - - - - - + _ _ _
SKAT21 Weissella ' _ B B .\ ) ) ) ) . . . i i
paramesenteroides

|
|
|
|
|
+
|
+
|
|
+
|
|

SK4723  Bacillus megaterium
SK4724  Bacillus aryabhattal
SK4725  Bacillus aryabhattai
SK4726 Bacillus pumilus + - - - - - + - - - - - -
SK4727  Staphylococcus sciuri
SK4728  Micrococcus luteus

SK4729  Bacillus aryabhattai
SK4730 Bacillus subtilis

|
|
+
|
|
1
|
|
|
|
|
|
|

|
|
+
|
|
|
|
|
|
|
|
|
|

|
|
1
|
|
1
+
1
1
|
|
|
1

|
|
+
|
|
|
|
|
|
|
|
|
|

Y- not detected; +: activity
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Antibacterial activity”
SK747  SK765  SK767 SK779 SK784 SK795

SK870 SK1168 SK2023 SK3359 SK3360 SK4259 SK4540

=
ﬁ D +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ +++
0.

++ ++ - ++ ++ ++

(Filter sterilized)
25 _ _ _ _ _ _ _
(Autoclaved)

D-: not detected; +: normal activity; ++: strong activity; +++: very strong activity




6) R3Fo vgo] B2 TR BE olYBo 4%

obg] Iy o] FHFol ME gE RFFS /R WA U L p/anfafum B,

subtilis R S. cerevisiae2] 30C, 100 rpm wjF ZHoA A HJHL 4

Wt} L. plantarum® 73%, 100%2] HEFFAAE vHluE =2 CFUE
13

A }%{24 50%
olFe] FFFol ot MFd s 0% FFFS B2 Wi tir H& FFS
BHY. L plantarum®] z7] ¥l EY F+= 6.87 log CFU/mMIFR oW, wj<F A3} 75%2] HF
FEolA= 7.2 log CFU/mI, 100%¢] 552 7.0 log CFUmIe] A#+E HAT 53,
L. plantarum #F= & 2 E 7| FTHI 2EA IFES A & = A& feruloyl

esterasesE FH3IA T3t A= A2 EEHA AT

B subtilis (7] A+ 7.04 log CFUmMDe} S cerevisiae (7] A< 6.34 log CFU/mI)
= 20% % 25% °)/de] FFFS AHESIE s W O A=Yl A gasth ole R
of & FHFEE U3l mAE Aol JAE AR ASEHTH



5 —8— Lactobaciliis planstrim
=0— Bacillus subtilis
—w— Saccharomyces cerevisian

Viable cell count (Log CFU/mL)

0 10 20 30 40 50 B0 70 8O0 80 100 110
Chinese chives juice (%, viv)

a9 2-1-4. B39 558 W& A HF+ L plantarum, B subtilis 2 S cerevisiae®] X E

¥ 2-1-6. B39 =¥ wE A dade] pH W3}

CC juice conc. 0n L. plantarum B. subtilis S. cerevisiae
(%, vIv) & h) 8 h) 8 h)
0 5.3 4.06 4.78 4.60
5 5.53 ND 4.23 5.44
10 5.77 ND 5.74 5.89
15 5.99 ND 6.35 6.18
20 6.25 ND 6.51 6.39
25 6.58 4.87 7.34 7.27
50 6.78 7.14 741 7.47
75 7.02 741 7.60 7.57
100 7.45 7.96 8.02 8.02

ND: not determined



L. plantarumel W3k HZAHel EFF vl & vl 255 FUsty] #3l 30C L 37T
o

Az F vAES Wit 2 A3, pH

A HF2EF 0-50% B ohFdt wl oy

= SYAl TASFAT JTT oA wFstH S WETE 30ColA gt Aol ¥ u
S A% ZEadE Bt ole AEA EEY Eddd #AstE 5471 30TAA
oz A4S 71A7] W o Yelhd Aoz AlsE.

30% olde HFEFS ¥ N BF, L plantarum® AT F 2 BT AR
Dadte AEE BATh e pHE 72359 57 555 sobxlon, AA4o

¥ 2-1-7. 59 = WS 250 W& L plantarum HEA) HEH ] pH W

CC juice conc.

h h T h T
%. vIv) 0 8 h at 30 8 h at 37
0 5.10 4.38 3.85
5 5.36 4.58 3.98
10 5.65 4.53 4.08
20 6.20 4.58 4.70
30 6.45 4.86 5.28
40 6.61 5.19 5.69
50 6.73 5.50 5.86
8.5
—e— 30°C
—0— 37°C
8.0 -
E 75 m
B
(6]
& 7.0 1
-
6.5 -
6.0

0 5 10 15 20 25 30 35 40 45 50 55

Chinese Chive juice (%, viv)

a9 2-1-5. FF9 =% Wi 2= W& L plantarum YT W3}



(1) T8 ARt wE FEEEaEe] TPC, TFC 2 d4tsts 574

L. plantarum SK4719% &7} PHHA FFF (25%, viv) |l TPCS TFC TS Al
rol Aol wel HAl 748tk DPPH 4% Z4stsE AFFS Bgon, o
o] 7Haet Hde] e Aow Addnh

rr
—
o
(@)

(A) =~ (B) &

S
¢
3
k.

?

TPC & TFC [pgimi)
-
OFPH radicel nbuibsiion (%)
2 B & =B

_T

8 E 8 B

0 L] 12 18 N k1] ] § 12 18 o | 0
Time [h) Time (h)

19 2-1-6. L. plantarumel o3¢t FFF dad wE g4kt &4 (A) TPC/TFC, (B)
DPPH &4



® €483 #5529 HPLC &4

Ao WE FFFo AYdde Wl tiste] dotr izt HPLCE o]l &3t 7]
SEES AR FHEFes B4 A ofd I¥H 2o dAYskA g& FFEH H
Wk S W, 60T, 8A%HY] A= HAFY AEE IF HIANIHEA BFF 24
of FolAQl FFS T I dE 11849 Fart 4T 9y 184F9] 97t A
A Z718tATE 60T ol Al 8AIZE 80T ol A 3AIZE Aol whel 24.09%-o 4] =
= ¢ds] AR Wb, 7983 19.68173 9 =9 Wsh= Ao #EAEHA Fskt. A
g F dF FEEY WHIE v HArxe FFFY Ade 843 #-o] e AoE A}
25H, HAH FFE i F L LC-MS £ L sl FAZoE ozt
Elg=

& — §. 5ig=200,10 Ret=380 100 C70GSCCSAMPLE IS 20180907 17 3440003-0101.0) : i

=  CC fresh juice ‘ \ f

- ;l / }/ N . )

e g '\ ; . ‘%‘ " phenicol

N EVATSL N _

. A ~T—, 1 o Y L R A —tNe N
B i ” 1

=  CC60°Cfor8h ' 1

. / P ol £ g e o
e = - S 8 i

=«  CC80°Cfor3h . ] ,

‘ '] / ¢ ’ |
N n"» : b1




(9) Jar fermenterolA2] & E4

g A Zboll WE Lactobacillus plantarum SK4719¢] A=A e] Wils tpgo 19
2tk HE 0A7Fe] & FE o 7.6 logld CFUMIE W& Azko] Al =
o WE 16474 ¢ 81 CFUMIE 71g & HaFE Btk 1643 o] FHE
A ZAaER o 36417+ 6.8 CFU/mlo] ATt

pHE 0AIZFo A 59601 o Alzko] 2ol uwhel 7FA4ste] 24A17F BE AR o
e 4728 Ro] Bayt A48 A8 Egee Vel AT

10
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a9 2-1-9. & AJte] w@E RFZFe] pH W



(10) Jar fermenterol Ao W& A 7te) wWE RFugEo 434

7t Ay dldel dig RFRaEe] 484 4 A= ol 2ok 0, 24, 48 A
o] BEHEgELe ST F4ES Bt SR 48 A HEELS 5 Wy oist
A= A8 A A Blo] ZFASIHTE 24 A el WEA H|E ) ¥ wE Y-S W Salmonella

enteritidis (SK747), S. paratyphi (SK765), S. anatum (SK779), S. gallinarum (SK3359) 2
Escherichia coli (SK2023)°ll thdte] Aol Bo} Zstdth. I o|+=+ L plantarum
o] d Fo FgH=dS AL FF9 phenolics =2 Witz EASH Ao

2 ARET webA, BidE BEET 2440 2aA B0 e HdA T AR

A Bk EFH O et

a3 2-1-10. g B30 FHF3A. (SK4259: Enterococcus fecalis, SK2023: E. col)
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® 2-1-8 BE A7l HE RE

Antibacterial activity”
SK1168  SK2023  SK3359  SK3360  SK4259

SK747 SK765 SK779 SK784 SK795 SK870

HtE 53 (0 h) ++ ++ + ot et et et 4+ + 4+ .
g B2 (24 h) +++ +++ ++ +++ +++ +++ +++ +++ ++ +++ +++
e B3 (48 h) et ++ ++ ++ +++ ++ ++ ++ + 4+ ++

D'~ Not detected; +: normal activity; ++: strong activity; +++: very strong activity
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(D F59 Ea At g A A4

7t AWl tig RFEERE 428 FH AHAE ofdel] YERIT 0, 24
Aol REAEEL BT S Btk AT 24he] A HpEa e} HwsS
o) S anatum (SK779), S. enteritidis (SK747), S paratyphi (SK765), Staphylococcus aureus
SK784) 5 AAAQ BUA ol tiste FFTAol By Fagh E3] 24h LEAR
75‘% &¥ (clear zone)o] 48h oo =2 FA7} HA o, H| ‘%Ea HFFFe
M AB] AR A7]7F Aol Yol wrolR= AS AT F AU

=
H

o

=

=
o

+

rr 12

o o

}.
A3 v (1996) Hao] m=Ed, B35 MeOH % &£v] 83t HPLC, TLC, silica gel
partition chromatography® #2413 ZA¥, 23 W JvAE GHELDL e 545 o

FAHAEAR 652 FAHEAEC] A8 AL 9o Milet 5 (2012)2] Aol =
2o Allium 4121 °Ur (A. cepa)E 37ColA AA FaAZ QJJF v g oFulR o) 3
o] MAENSS YetiTh AfFo =z HdE HFHT 24A2F ZEAZ FEFF50]
HAdY A% A Eoh a3A%0 Ao E ey

oAl

a8 2-1-11. FFREEe] w2 st WY 7o AS AXS wlw. (K767 S typhimurium,
SK779: S anatum;, SK2023: E. col)



3 2-1-9, WA AR BE $3F Al o

<

B

Zone of inhibition (mm)

Poultry pathogens

0h 24 h
S. anatum SK779 18.7 + 0.6° 22.3 = 0.6
S. pullorum SK3360 22.0 + 1.0° 25.3 + 0.6°
S. typhi SK795 233 £ 1.2 25.3 = 0.6
S typhimurium SK767 19.7 + 0.6° 25.0 + 0.0°
S. paratyphi SK765 23.0 £ 0.0 24.3 + 1.2
S. enteritidis SK747 22.7 + 0.6° 24.3 = 0.6°
S. gallinarum SK3359 24.0 = 1.0 26.0 = 1.0
E. coli SK2023 220 £ 0.0 22.3 £ 0.6
S. aureus SK784 20.0 + 0.0° 23.3 = 0.6°
E. fecalis SK4540 22.0 + 1.0° 24.7 = 0.6°
C. perterigens SK870 20.67 + 0.6 23.67 + 0.6

aP\Mean in the same column with different superscript differ significantly (p<0.05)
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Apetol 2l 2~ (HIND| tigk &njolz

(7bh Al 2 SPF TS o] &3 5 a, vl aEe 2R/ JASFAA M o] 20 Tk A

O

MDCK A2 9 SPF F&& o]&¢ oa, vdas F3o Aydd AZFAA A
TS AT AEEE A8 A s B FESI A= vbolH

Mgk & Al HE Az ZEAHS W Jvehde #FEstE w3k cytopathic
effect(CPE) FF& &3l nlolg|x=9] d7lE 4t&3tATt. olw, CPE f5d w& A&
Spearman-Karber Method® $H4+&te] TCIDS0/mIZ VERROH, AlFthzd Hlol# 2
AS AxziaAdass 3, volg e d7FE A& 23 106.0~1076.3 TCID50/mIZ
E AT AFHAY SZF A nlo]# 2 Endpoint dilution assaysS A A A3 wdg
B3 AZe] A9 6wk HA F=7F 25 mg/ml, 24A17F HEAIZ EF AFS] A9 10
mg/mle] FE& AEFAA viol 2 F24& AAAIF

(W) FEZ #Hx= ¥4 (Neutral Red assay)Al dH

MDCK AZE ol 88 RED d= mARYe 448 A%E ofee] %o Felsglrh
MUES $F AE JER R SRR

=
BAHS ol 8% 2 MBS X

a9 oHdE B3 AE9 AR o|F uHlo]HAE AR ZAAAAS w WAool H A
Z(Plaque)?] MEFE A FH =A43te blolgl 29 dVlE AH&E3FA T o], Plaque counting
S B goldtA 37 $4skd crystal violet¥t 2L vital dyeE A EE ™
MEZE dyed FFste] dGMo] Ha, TEE AExe GAEHZA o} FAlog 1T +
Atk o] s FAo] plaque 5 Ao PFU/mIZ e TH

Plaque assay M@= °l&3 APz AZFAAH|#H 20 A7bE AFE3
2.7x10'5.0 PFUMIZ ZH =9 o, 0A17F BEAZF AZ 3% 9 24A7F HEAT

Z9] AEFdAmtolej 2o g A EFTES AT F (T olv LEEY Al
2 A3 AlzsAdo] WAt s AlEZoA uviolE X~ THE ARE FAT F U7
of JIZEFAA vtold 2 HrtE 4D F v A& HAE UeEoh

oo o
2 o o
Mo o,



3 2-1-10. MDCK A3 & SPF

==

e B3 UE FE

=R

JIEFAL vlolz] 2~ HINL A 5

Influenza virus

Influenza virus

No Treatment Concentration (TCID50/mb) (EID50/ml)
Inhibit Inhibit
(mg/mD) Titer : ory Titer 1 ory
concentration” concentration
50 Tox - 0 106.0
25 Tox - 0 106.0
1 0h-1 10 10°6.2 10°0.1
5 10'6.2 1070.1
50 Tox - 0 10°6.0
25 Tox - 0 10°6.0
2 0h-=2 10 10°6.2 10°0.1
5 10°6.0 10°0.3
50 Tox - 0 10'6.0
25 Tox - 0 106.0
3 0h -3 10 106.2 10°0.1
5 10°6.1 10°0.2
Control - - 10'6.3 106.0
50 Tox - 0 106.0
25 Tox - 0 10°6.0
4 24 -1 10 Tox - 0 106.0
5 10°5.9 1070.1
50 Tox - 0 106.0
25 Tox - 0 106.0
g 24h =2 10 Tox - 0 106.0
5 10°5.7 1070.3
50 Tox - 0 10°6.0
25 Tox - 0 10'6.0
6 24 -3 10 Tox - 0 106.0
5 10°5.9 1070.1
Control - - 106.0 106.0
YControl potency - Test potency
1.2e+6
1.0e+6 . *
% 8.0e+5 - :.;' —s— NCC
o : 0w LPCC
u__;l__ 6.0e+5 4{ —a— PBS
"% 4.0e+5 4
E
> 2.0e+5
0.0 o
5 1l0 1‘5 20 2.5 3'(1 3:5 40 4'5 5*{) 55

a9 2-1-12. SPF &

%S ol

CC juice extract concentration (mg/mL)

=

Fallz}t vlol# ~HIND &%

al



F 2-1-11. Neutral Red W< o] 83 Bg B39 & 27/ AZFAA nlojgix &% AF
No Treatment CCsp (ug) IG5 (ug) ? St
1 0h-1 2090.311 - -
2 0h -2 1985.231 - -
3 0h-3 2446.667 - -
4 24 h -1 2670.027 - -
5 24 h -2 2444.377 - -
6 24 h -3 2226.273 - -

D cC50: 50% cell toxicity concentration
2 1Cs0: 50% virus-inhibitory concentration
9 Sl: selectivity index (CCs/ICs0)



3 2-1-12. Plaque W< o] 83 HaRFO| § ={F JASFAA vloj2| 2 JA AF

No Treatment Corgneél;ﬁ;j on V%SSUC;/%HJ[
10 Tox

1 0h-1 5 1.8x10°5.0
2.5 2.5x10°5.0
10 Tox

2 0h -2 ) 2.7x10°5.0
2.5 2.9x10°5.0
10 Tox

3 0h -3 5 2.7x10°5.0
2.5 3.2x10°5.0
10 Tox

4 24 h -1 5 3.5x10°5.0
2.5 3.7x10°5.0
10 Tox

5 24 h -2 5 2.5x1075.0
2.5 2.9x10°5.0
10 Tox

6 24 h -3 5 2.3x10°5.0
2.5 3.0x10°5.0

Control - - More than 2.7x10°5.0
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st obd ¥ 2o BEEFe H7F 3 v MRS #jFelM e 27] CFUE= 75
(log CFUMDE Fdsthom, Alzte] Ao met A FFoez AdsFrt S7hshe
AL & 5 AT W 18AIZE o, F vl 7P =2 AdrE e 1
= AL Holm 2442 L&A BFF H7H= ¢F 8.6log CFU/mI,
F< H7FsHA %—?% 47 (MRSEIADE 9F 9.3log CFU/MIE YebRtTh
T oHjFeo] of 6.2014 FLABHA HiFE AT 24T W F Al oF 4022 F H)
H

6.5
£ - 6.0
=
L
O - 5.5
(=2}
o
= - 5.0
c T
= o
9 - 4.5
EE e - 4.0
& X' —e— MRS.-Viable cell count ~-e
8 754 —©— CCMRS-Viable cell count
55 —#— MRS-pH - 3.5
> —0— CCMRS-pH
7.0 T T T T 3.0
0 6 12 18 24 30
Time (h)

a9 2-1-13. MRSH|A||A] HF=0] X7} (HF 25%)°ll W Lactobacillus plantarum SK4A7192] “37=7
A3} pHe| W3}



@) 4t valE s, ERE o433 B ARH/A Ax

BF2RY &3 +F 3F (Saccharomyces cerevisiae SK4690, Lactobacillus plantarum
SK4719, Bacillus subtilis SK4730)< ©]-&3t 25% F-F9] EFASH/IA Azl s 2
3= YEA AT

%27 HZF& Lactobacillus plantarum SK47198 4314 HE3 . wlok 16AI1%F, 324
¥l Bacillus subtilis (0.2% glucose A7} 2L F-H 7V, Saccharomyces cerevisiae (0.2%
glucose H7H 2 FHVMHE 8 A2 44 Frbetd e, pH 84S 243550l
T Esta v s, AR AlZro] Al whet ZaskeE AdFES Bt

2 APE St axe npady s HIF &A1, glucosed] 7ol Ad#gle] 25% HF
HjFgoll Al YE3FA Kol Aom FARIFHIoH, o]F g HEY FFARHIAI=
Lactobacillus plantarum SK4719 ©+Q #3F Abg0 2 A 3P&19 ).

L. plantarum — B. subtilis — S. cerevisiae L. plantarum — S. cerevisiae — B. subtilis
10 7.5 10 75
- 0.2% Glc, 0.2% Gle, _ 0.2% Glc,
5 W pH-~5. L 7.0 S e 0.2% Gle, pH~T.0 L 7.0
o e ; I 9 & - 6.5
2 6.5 3 :
P L 6.0 z L 6.0
= r E b o
3 55 5 3 L 55 T
o o B
3 - 5.0 3 - 5.0
o ol
L] - 4.5 o L 4.5
| |
s 4.0 s 4 L 4.0
; ; ; i . . 35 3 . . . ' ' ' 35
¢ & MR o S A4 AR 35 0 8 16 24 32 40 48 56

Time (h) Time (h)

—&— [ plantarum

<@ L plantarum + 01.2% Gl
—— 5. corovisiae

- 5. cerevisiae + 0.7% Glc

—a— [ plantansm

& L, plartarum + 0.2% Glc
=i B. subtilis
.-l B.subtilis + 0.2% Glc
—#— 5. cerevisiae

: &~ B subtifis
- ﬁhce"“"""e*c"mﬁb @ B.subtifis +0.2% Glc
= H

& pH+0.2% Glc e pH +0.2% Glc

a9 2-1-14. B3 wjekel W 3% @A) BAE A7k A 2 ARAL) 4TI



G & °o]&F FFF HH &3 vle # TE A B

(A)

S

B HME O TR HFEHFS TS widAeA 1% Lactobacillus plantarum
SK4719 7} o Fo @& A< % pHY WIE vl

Aol A, 10% 2 15%2] &

Aste Aoz Jehgod, pHE
10% 2 15%°] FFFo] &34

s
AA% 5 B4 £ APl Astact
(B)
10 15

T o TR (gt e R G
= 8- 8- P
e
o
e
o
=
E
3
=
(]
e e Oh-pH
= ~-o- OhLP —a— 18h-pH
= —— 18hLP
s -o- 18NoLP PR
> - - 3

v . - T . 35 v T

0 5 10 15 20 25 30 0 5 10 15 20 25 30
Crude Chinese chives juice in water (% ,viv) Crude Chinese chives juice in water (% ,vi)

¥ 2-1-15. 3 BFo] ve-S 2l v ellA Lactobacillus plantarum SK4719 447 #-4



6) &3 15% FFFS S&T MFdolA AHA AEE =4
HAE WeFs A HiA] FEFE FUHgle]l ded Eol AARE RFEEF FHF 15%E £
3k Al Lactobacillus plantarum SK4719 A7} (HF 1%)o] @& A7 2 pHe W3S
obef o] L&l YERA AT
z27] AdTe 1% FA7belA 7.6 10gCFU/MmI, 37l A 5.7 logCFU/mMIE A 2HE ¢l o
m Aol Mg wet F wdFY W fAt U J3F SUskeE AL S F A
o oHi S 14AIRE o] & FRTZFFA A7 A Aasks v, 1% HT7MA =
A &R0 2 AAst= AL BAY. ol= Lactobacillus plantarum SK4719¢] 1% #7171 ¥
A7MFHATDEY o B2 i 75 SRS 5 A HAoh
pHE A% A& Alfdl= 728 LAl AZEJ o, AlRbo] Al we} Hxp 7has
Skl 14413 o] 3 HA} dsshe BaFs B

0

. 85 7.5

E —#— CFU Lp fermentation

= - @ CFU Control (No L

E 8.0 1Y\ —&— pH Lp?:rr:}e:tacl'ioﬁ} r 7.0

Q -«m+ pH Control {No Lp)

= - 6.5

o 1.5

o

= - 6.0

‘g’ 7.0 4 '-'g_

8 - 5.5

- BB

° ; - 5.0

o i

@ ;

= 60 1 - 4.5

p— !_ ....... =

> 55 T ; r ; - 4.0
0 10 20 30 40 50 60

Time (h)

a9 2-1-16. 3 15% FFFS TS N A Lactobacillus plantarum SKA4719 3 7}ol
2 Ay W}
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(1) 10%°] FFFoll "7Hd MRS v 51 oM 9] #abd A% Hla

10%4] FFFo] &9 & == MRS 9y W #4kte] A4 2 pHEY WH3slE xAlst
Aot MRSe] A%, 1% Lactobacillus plantarum SK47195 7}k #jgFRqe <F 75
logCFU/mI, F3 7}k vjeF 2 <oF 6.4 1ogCFU/m14 AdTFZ AZHE Qo 2447 vl A
Z+zF 9.5 logCFU/mI, 9.0 logCFU/ml A9 Fd#S YeRy At

b 58 o] 83k K3 wjkN oA 1% Lactobacillus plantarum SK47195 74 7}3F wjj ok <Y
2 ¢F 6.3 logCFU/mI, F#7}gk w2 <k 5.6 logCFU/ml & A= AZEJL o™ 24
AZE WAl "= oF 8.2 logCFUMIZ AAstd o, FH7FE vl 12417 o] &
Azt Zashe FAE AT fA JA77F RV R B & AdTE v st
Fom, MRS ¥ E& o|&83& uwl, Lactobacillus plantarum SK4719¢] A 3z o2 A*ro
7hed Ao 2 AAFHSIT £7] pH= MRS 749 ¢F 85 =9 AH$ 952 A= &
pH ﬂﬁoﬂ/‘i Aol AZEA O 244%F F 48ATF B o] & 4~4.57FA] ZHAsEH Ml
g B3 S YEH

1t

_—

r
ml

MRS H,0

_ 75 100 75
c £ " ermentation
g L 7.0 g 95 I Egﬂ Ez;mlm:{p] 7.0
L L 004 " & pH Lp fermentztion
% L 6.5 % 4 @ pH Control {NoLF) | 65
e h
o L o

Y 6, 0 + 6.0
g 80 " 8 CFU Lp fermentation - 2 .
i A =4~ CFU Confrol (No Lp) L
g 15 .'-.':_ -8 pH Lpfeu:'aematio: [ 3.5 E E 3.5 a
8 7.0 . @ pH Confrol (No LP) 50 8 50
= 65 e =
o % Vi 45 0 45
'g 55 T S TR RN r 4.0 g +4.0
> >
> 5.0 T T T T T T T T 3.5 1 T T 3.5

0 6 12 18 24 30 36 42 48 H 0 6 12 18 24 30 36 42 48 54
Time (h) Time (h)

a8 2-1-17. 10%9] F3%Fo] 719 MRS wjoke) @ Eo Ao fA4k+ A4 2 pH vl



(8) UPLC-LTQ-Orbitrap-MS/MSE ©| &3t FF9 8 HAFof JojA a2 A& H]
w g AEFRF2HEEY FAIZE |

\:o\l
X
K
i

e A$e BFEF U tAMbE ¥HEE glstr] ) o 43 UHPL-LTQ-
Orbitrap-MS #41& 3 ZA#AE ofzfl 283 Fo] Yephdidoh. PCA score plot2 PC1
(37.3%) 2 PC2 10%)E wet vdda 9 28 f AEZAES Blustidnh

Hlw Ay 7709 Eefr ol tAMEA A, 5709 Atz (FF& v &), 3719 A A
g FEE, 2719 ofn|x4r, 171 dZ=EolE, 1719 H7]14F @ 1709 benzofuran
coumarin & 217§¢] 2z} thAREEo] Aoldhs It 11 FAAE 18719 A=
o] HFHFo v E FF3e] {3 WE weE AFHATH

vt B3 A+= (1) N-(1-deoxy-1-fructosyDphenylalanine, (3) glycyrol, (4) tryptophan,
(20) tianshic acide} 22 29 thAlEEc] ¢a FFET Aoz o=s o] o
2477 FEaA ] BEFEE (2) 3-(2,3,4-trihydroxy-5-methoxyphenyDpropanoic acid, (5, 9)
benzoylmesaconine, (7) kaempferol-sophoroside, (8) isorhamnetin 3,4” -diglucoside, (10)
quercetin-di-glucoside, (11) quercetin-hexoside (isoquercitrin or isoquercetin), (15)
kaemperol-glucoside, (21) 12-hydroxystearic acid % ®|&<l" Abxd (13, 14, 16, 17, 18)
o] Z7lstAt.

rz~:&



3% 2-1-13. UHPLC-LTQ-Orbitrap MS/IMSE ©| &% 55 W tiA=42

A

A1
~

Measured mass

No. Tentatively identified metabolites RT (min) MW ~Negative mode MS/MS fragments Class of compounds
(m/z)
1 N-(1-Deoxy-1-fructosyl)phenylalanine 1.09 327  326.1204 [M-H]- 326>308/278/236/206/164 Amino acid
p 3@ d-rihydroxy-5-methoxyphenyDpropancic 75 558 227.1379 [M-HI- 227>183/209 Organic acid
3 Glycyrol 1.83 366  365.1305 [M-H]- 365>275/347/203/317 Coumestan
4 Tryptophan 1.92 204  203.0811 [M-H]- 203>159/116/142/186 Amino acid
5,9 Benzoylmesaconine 3.79/4.22 559  558.2698 [M-HI- 558>540/514/496/470/452/395 Alkaloid
6 Feruloyl-galactaric acid 3.97 386 385.0720 [M-HI- 385>191/209/367 Organic acid
7 Kgg?ﬂ%ﬁg‘;&i%;ﬁgigdgr 400 610  609.1408 [M-HI- 609>447/285/489/581 Flavonol
8 Isorhamnetin 3,4’-diglucoside 4.21 640  639.3306 [M-HI- 639>621/579/549/519/477 Flavonol
10 Quercetin-di-glucoside 4.33 626  625.1360 [M-H]- 625>463/300/445/505/607 Flavonol
11 Quercetin-hexoside 4.76 464  463.0843 [M-HI- 463>301 Flavonol
12 Kaempferol diglucoside —(feruloylglucoside) 4.77 948  947.2372 [M-HI- 947>623/785/447/609/285 Flavonol
13 Saponins 4.92 808  807.4156 [M-HI- 807>789/763/717/645 Saponin
14 Saponins 4.99 852  851.4416 [M-H]- 851>833/807/761/689/512 Saponin
15 Kaempferol-glucoside 5.01 448  447.0897 [M-H]- 447>284/255 Flavonol
16 Saponins 5.05 896  895.4661 [M-HI- 895>877/859/763/745 Saponin
17 Saponins 5.11 940  939.4932 [M-HI- 939>921/895/848/776 Saponin
18 Saponins 5.17 984  983.5189 [M-HI- 983>789/803/771/951/821 Saponin
19 Oxo-dihydroxy-octadecenoic acid 6.25 328  327.2145 [M-HI- 327>309/291/273/247/239 Fatty acid
20 Tianshic acid 6.50 330 329.2291 [M-H]- 329>311/293/229/211/171 Fatty acid
21 12-Hydroxystearic acid 9.66 300  299.2562 [M-H]- 299>281/253 Fatty acid
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100 s 1001
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'c_i 0 I % o : ’ [
g ] 4 ‘l' i . ! /
500 * 50/ v
& . |
' L |
400 0 .,
280 0 450 A 8 0 S0 10 150 W0 20 ol B L L A
PC1(37.3%) OPLS (35.0%)
a9 2-1-18. 78 A& B4 (PCA) AT =5
1. N0 Asihydroxy: 3. Giyeyrol 4 Tryprophan 5, Benzoymesaconing T. Kaempferoldiglucoside
propanaic acid - ] P P
=2 == |
@ . e I =
SR = =R &
Oh 24h Oh 24h 0H 24h Oh 24h Oh 24h Oh 24h
8. lsorhamnetin 3 4'diglucoside 8, Benzoyimesaconine 10. Quercetndiglucoside 11. Quercetinhexoside 13. Saponins 14, Saponins
21 =] )] a|] 2] =
T T
Oh 24h Oh 24h Oh 24h Oh 24h Oh 24h Oh 24h
15, Kasmplardi-glueoside 16, Saponing 17. Sapening 18, Saponing 20. Tnshic acid 1. 12 Hydroxystearic ackd
== == D e @ -
- = == = @ -
Oh 24h Oh 24h Oh 24h Oh 24h Oh 24h Oh 24h

19 2-1-19. UHPLC-LTQ-Orbitrap-MS/MSE- ©]-&-3F & gl uptd 359 tia=4 Hln




9 SAC ¥a 9 vl E B3 ASHVIA go] 83 vl
Ob AF, dFSAZF, AsHHATF D AIRE S

FAA B AMEZ O FHY FF HUE oo WE SAY A8 A= ot w2
éa]é /\l “"‘E‘Ei B 5F7HA Y AT EE Ay FolA BAAF FAE HolA o
o, ﬂ]&v‘f (C, Negative controD®] H#Fx|7} 7} @A vebgth =A%
(ADG)E E% A FoAA Fojats HolA gtk ARHHATFS 289 P 7HA BE ATl
A M=%k oko] AR E HFHFF o, 5F koA PC (Positive control) 1&9°] B4+ 159.74
g/dayZ YelH T2 AHeltrRo fodoz o @o] HHAT (p<0.05). Alsa-8&S 4
Y 25219} 453 o) PC A g F7F F98 o2 e FCR £33 Yehfdth (p<0.05).
A 712t 2 Hoke wf, FA4A 2 B3 HUbaA7E SA9 AL 7oz dFe B
o|A Tt FF Fo ATVt FANETEG FXHOE ¢ Wo] FASIoH, AR
%E 7H/“°1 He o2 B

T (20122 B R AR FEES A F i
7‘4 ZP‘ﬂt AANAT FAA] Fo)F Aol & F gt dx 2 S g4 4 5
(201D8] AF=FolAe A7 SAVE &3 A AFol F7HHA =
= 233 JAES SAA FASAE o tixT el Als HH =

sk (Ramlah 5, 2014).

Aol Al SA 9 A o] FF9 HIF g5 FF o
Aqk B3] vEaINCO) ¥ TEHIIAFCOE SANZET vty A2 FA49 FCRE
MAseE AEFS BATH
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F 2-1-14. 75 ARH7H Fofol w2 S (Ross 308)] 44 Blaw

Treatment

Item c oC NCC FCC SEM p-value
1 week (7 days)
Body weight, g 134.44 134.44 134.45 134.45 0.02 0.99
2 week (14 days)
Body weight, g 321.09 338.55 323.41 333.95 4.22 0.43
ADFI, g 57.65 55.09 56.40 61.25 0.96 0.12
ADG, g 26.66 29.16 26.99 28.50 0.06 0.43
FCR 2.18% 1.89° 2.107 2.16% 0.04 <0.05
3 week (21 days)
Body weight, g 656.99 714.10 670.16 697.15 10.16 0.18
ADFI, g 70.08 72.96 71.70 71.76 1.10 0.86
ADG, ¢ 47.98 53.65 49.54 51.88 0.97 0.17
FCR 1.47 1.36 1.45 1.39 0.02 0.36
4 week (28 days)
Body weight, g 1119.28 1205.55 1155.54 1171.85 16.32 0.32
ADFI, g 108.89 107.69 110.24 111.07 1.45 0.87
ADG, ¢ 66.04 70.21 69.34 67.82 1.02 0.52
FCR 1.65 1.53° 1.59% 1.64° 0.02 0.07
5 week (35 days)
Body weight, g 1519.66 1653.85 1554.73 1583.67 25.99 0.33
ADFI, g 144.43° 159.74 137.31° 142.57° 2.91 <0.05
ADG, ¢ 57.20 64.04 57.03 58.83 2.08 0.63
FCR 2.55 2.50 2.57 2.49 0.08 0.98
Total period
Total gain, g 1385.22 1519.41 1420.28 1449.22 25.98 0.33
ADFI, g 95.26 98.87 94.54 96.97 1.05 0.50
FCR 1.84 1.73 1.79 1.77 0.02 0.47

aPMean in the same column with different superscript differ significantly (p<0.05)
C, Negative control; PC, Positive control; NCC, Non-fermented Chinese chives; FCC, Fermented Chinese chives
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FAA L] FoAd ME SAY A7 I ¥ 9 Fhet SF dig Zol= ol
o, AAF 100 g g2 YelAT. B FA= FAAA H7Hd PCAH e
CC Ag+F7F & AHAFET FoHdox ujFo] 7t Aoz Yeiygt (p<0.05).
Ae FCC AET7F b AHgFRYg vnzd e FEFS 2T (p<0.D. Fd A=
I 5o §FS FoF Aol HolA skt
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# 2-1-15. 23 A=A/ Felol Be g9 37 % A% ¥

Item c D CTreatmen;I cC FCC SEM p-value
g/100 g body weight
Spleen 0.122 0.09° 0.11% 0.09 0.003 <0.05
Liver 2.20% 2.26° 2.26° 2.06" 0.032 0.09
Fabricius 0.19 0.21 0.18 0.20 0.007 0.43
Breast 13.57 14.07 13.65 14.02 0.161 0.62
Thigh 12.86 12.81 13.38 13.06 0.107 0.22

#dMean in the same column with different superscript differ significantly (p<0.05)
C, Negative control; PC, Positive control; NCC, Non-fermented Chinese chives; FCC, Fermented Chinese chives



(th F5 AR Fgoo & A5 F4 Bl

H3F 9 A Fojo wE Ao Fdo g vln AFRE ot ol YERAIA
7Fd7FeF (Cooking loss)S 7F&5, the] S0l A %«] Ql Zol7t itk 53] FCC A ++=
AL F 714559 H% (Lightness; L*) 2 =& (yellowness; b)o] X7} Aoz =gk
oS (p<0.05), ?‘—1*“ < YelE as 2E ﬂﬂ?ﬂ H] 23} o

g2l§2 NCC AgFoA HErt fFodoz o), A4 a= FCC A g7 (p<0.05),
=T34 be PC A FolA =2 A5 e (p<0.D. AlS< pHe & A F7F v
%3 T
SIS

|
W=t vk ok (Dugan &, 1999). ‘%‘E‘:
]_

R

. =
o ¥ wol Gt ¥z fde| vuaH Ay Budel x
o] . Ao

| Fohx A4

A7H 594 AS50OEES 3 g AAEE AAAAFTA A%



3 2-1-16. 5 AZH7HA Folo whE A5 FE454 v

Treatment

Item c oC NCC FCC SEM p-value
Cooking loss, %
Breast 68.00 69.89 69.95 68.03 0.52 0.36
Thigh 68.57 68.63 68.81 70.71 0.43 0.24

Meat quality

L 57.75% 55.45 57.46% 59.29° 0.50 <0.05
Breast a 2.59% 2.46% 3.24° 2.00" 0.19 0.14
b’ 12.89% 12.89% 11.55" 13.44% 0.26 <0.05
L 55.14° 55.91° 57.86° 55.31° 0.36 <0.05
Thigh a’ 14.47% 12.20° 13.29" 14.83° 0.27 <0.05
b’ 6.30° 7.47% 6.21° 6.64% 0.19 0.08
pH
Breast 5.99 5.61 5.64 9.55 0.02 0.33
Thigh 6.09 6.23 6.19 6.03 0.03 0.13

adMean in the same column with different superscript differ significantly (p<0.05)
C, Negative control; PC, Positive control; NCC, Non-fermented Chinese chives; FCC, Fermented Chinese chives



@) 23O, 34, 37 L B Aolsk 7

SA ARRW FBEF ARRRTH S A7F Fo7F §A19) 230 Aol B FA mA
off o] ol YENT. &% Z8E AoAA, & H 3 L9] dolol M= &4

2 odays AYFECOZ e A7Eng fFofzez 31 Aoz yeiyton (p<0.05), 3
g Arels welZd Aeort fle Ao YEYh &% (1:1 oA %, T4, e A
A T2 FCC A 7olA o A7l mls] fozo=z FAR3(p<0.05), F8A A7
A= 7HE 7H Rt B FAE vE ATk 124 Aelrt flolth

a2 98d, AW, gdtE 5 T2 Fdasd 237F dojue X2 Dror S(1977)
of Hyo] mer, &% dojo] Frk= Wotele] AAFT ol dH7 Aol Avkar 33
As U AFAE ATbsiele w Afolx

9. 2 5 (200009 AFA, 7 e
o Rolsk FAE BB £ U FULE FAT 4 YE TARE HAECZA AR
EE&S NMAAZEES RustdY. g, Foster (1972)¢} Stutz 5 (1983)2 Al= U ?fo“ﬁxﬂ-/l 3
Hhgelzt agoelst A, ¥ Tzt ZFastttn BusGon, ol B Age) o

Az} e 4GS UERnlT
AAHOR Bk W, ¥, 53 BE FFU/AE S0 Fstsle ©
RAE Ao AUAA AR W FUYL 23 FYS =oFE JOoR dehgth



3 2-1-17. B3 AZHIHA Fold e 2l AR, 34, 34 B e o] W3t

Treatment
Item c oC NCC FCC SEM p-value
c¢m/100 g body weight
Duodenum 2.10° 1.88%® 1.80° 2.00%° 0.04 <0.05
Jejunum 5.03° 4.27° 4.25° 4.93° 0.11 <0.05
[leum 5.57¢ 4.48P 4.75P 4.94% 0.15 <0.05
Cecum 2.27 2.19 2.15 2.04 0.05 0.49

abMean in the same column with different superscript differ significantly (p<0.05)
C, Negative control; PC, Positive control; NCC, Non-fermented Chinese chives; FCC, Fermented Chinese chives

3 2-1-18. 3 ARl Fofd wmE 2@ oAR, 34, 3 R WA 7
Item c D CTreatmen;I cC FCC SEM p-value
g/100 g body weight
Duodenum 0.58" 0.45" 0.58 0.93° 0,04 <0.01
Jejunum 0.95°% 0.76" 0.88% 0.93° 0.03 <0.05
lleum 0.92° 0.75 0.88% 0.92° 0.03 0.08
Cecum 0.38 0.34 0.34 0.34 0.02 0.86

abMean in the same column with different superscript differ significantly (p<0.05)
C, Negative control; PC, Positive control; NCC, Non-fermented Chinese chives; FCC, Fermented Chinese chives



=

(M) 5 ASH7H Fo¢d wE &4, 34 2 BF W vdE S vl

3 ARHTIAY g ©E SA W &% 9 B W FHTE B4 AAe obde
Zom, A3 vl X]+= MRS, NA, Macconkey, ST(Strepfococcus thermophilus), SS (Salmonella
shigella) 3B A& A+-&3}3Th.
FAol AS, wERFE HUS AYTFECONM E coll 5 wHAAR F Aguiz <l
Macconkey®} SSeollA & og2 He F4E BPom, Td Histey A A7+ PO+
BEF 52 4375 UeAT (p<0.05).

frabeto] Ak MRS viA| A& FCC A g]7-7F PC ¥ NCC A g7l vlsl| &2 #3FF
UER AT (p<0.05). 374, BAAAE YT AFE UYEIHALH, ol BUY=
FAERRATIAIY o= SA AU fabete] ARE & e E 24 A9
RS A AA trﬁl/] Ao SAHAR] FIFE FE AoE AlsHT



# 2-1-19. 5 AEFHIA golol mE A W A E 75 W)

Treatment (log CFU/g)

Item C PC NCC ECC SEM p-value
MacConkey 6.51° 7.36° 7.45° 6.16° 0.15 <0.01
MRS 8.41° 7.60 7.59 8.28? 0.13 <0.05
NA 8.05* 6.87 6.60" 7.98° 0.16 <0.01
ST
(Streptococcus 7.03 6.81 6.53 6.78 0.11 0.47
thermophilus)
% 6.21% 6.56° 5.65" 5.62° 0.15 0.05

(Salmonella shigella)

aPMean in the same column with different superscript differ significantly (p<0.05)
C, Negative control; PC, Positive control; NCC, Non-fermented Chinese chives; FCC, Fermented Chinese chives

F 2-1-20. FF ARFIHA Folol mE A U vAE 7F WS

Treatment (log CFU/g)

Item C PC NCC FCC SEM p-value
MacConkey 6.47° 8.26° 7.32° 7.16° 0.18 <0.01
MRS 9.08° 8.34° 8.85° 8.92¢ 0.07 <0.01
NA 7.51° 8.26° 7.72° 8.26° 0.10 <0.05
ST
(Streptococcus 8.28 8.11 8.31 8.40 0.06 0.49
thermophilus)
> 5.42¢ 7.78° 6,12 5.75" 0.21 <0.01

(Salmonella shigella)

aPMean in the same column with different superscript differ significantly (p<0.05)
C, Negative control; PC, Positive control; NCC, Non-fermented Chinese chives; FCC, Fermented Chinese chives

=<

2-1-21. %% ARAZA Folol BE B ) AR FF A

Treatment (log CFU/g)

Item C PC NCC ECC SEM p-value
MacConkey 7.60 7.56 6.90 7.17 0.12 0.11
MRS 9.26° 8.50 9.14% 9.10° 0.10 <0.05
NA 7.80% 8.16° 7.47° 7.7 0.11 0.16
ST
(Streptococcus 8.99 8.57 8.81 8.72 0.11 0.62
thermophilus)
% 6.84" 7.22% 6.44¢ 6.40° 0.09 <0.05

(Salmonella shigella)

aMean in the same column with different superscript differ significantly (p<0.05)
C, Negative control; PC, Positive control; NCC, Non-fermented Chinese chives; FCC, Fermented Chinese chives



(Hh) 7h=(EADe AW vdE &4

A S & olAH, T, 3 F WA EA et AT vAES AEet T8A
om, 1 Ads otget o A3 ®HiXE MRS, NA, Macconkey, ST(Streptococcus
thermophilus), SS (Salmonella shigella) ¥ T A & A-8-3F%3 T}

A el Adste AT S HdA gi% Escherichia 60/1' Proteus mirabilis,
Klebsiella pneumoniae 2.2 YEST ©o]&

A SolA Aets For 587, A%, IdFAH ‘3—1 u];i /‘3’5471 s étg
A =2 BaHE3 o (Podder 5, 2014' Davidson &, 2015).

AT O 2= Lactobacillus salivarius, Enterococcus faecium, Streptococcus alactolyticus &
o2 vEbt. Streptococcus alactolyticuse 71 W £ 2 FoA MAdes AFE ¢
A°.W, Enterococcus, Lactobacillus, Lactococcus$t o] A4k 2 H|H YA #2 A=z
BuEdek Minna %5, 2004). Lactobacillus salivarius= 304 thad 37, A A 59
AW A, 54 AlEZR B dtEEole] FAS JAATIE A2 RuHJT
(Ridwan -&, 2008; Ortiz-Lucas 5, 2013).
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3 2-1-22. 7t AW $AS vAE
Stock # Description S:)l\‘jg I((l;r;t Media Df%r)e © [solation
(%)

SK4862  Cronobacter sakazakil 99 96 SS 30, 37C Caecum
SK4863  Escherichia coli 99 98 SS 30, 37C Jejunum
SK4864  Klebsiella sp. 99 97 SS 30, 37C Caecum
SK4865  Escherichia coli 100 98 SS 30, 37C Caecum
SK4866  Escherichia coli 100 98 SS 30, 37C Caecum
SK4867  Proteus mirabilis 89 95 SS 30, 37C Caecum
SK4868  Lactobacillus salivarius 99 98 MRS 30, 37C Jejunum
SK4869  Escherichia coli 99 98 MRS 30, 37C Caecum
SK4870  Streptococcus alactolyticus 99 99 ST 30, 37C Jejunum
SK4871  Streptococcus alactolyticus 98 96 ST 30, 37C Jejunum
SK4872  Enterococcus rfaecium 99 98 ST 30, 37C Jejunum
SK4873  Escherichia coli 98 98 ST 30, 37C Jejunum
SK4874  Escherichia coli 99 99 Mac 30, 37C Caecum
SK4875  Klebsiella pneumoniae 100 98 Mac 30, 37C Caecum
SK4876  Escherichia coli 99 97 Mac 30, 37C Caecum
SK4877  Proteus mirabilis 99 97 Mac 30, 37C Caecum
SK4878  Escherichia coli 99 98 Mac 30, 37C Caecum
SK4879  Klebsiella pneumoniae 100 97 Mac 30, 37C Caecum
SK4880  Escherichia coli 100 97 Mac 30, 37C Caecum
SK4881  Escherichia coli 99 98 Mac 30, 37C Caecum
SK4882  Escherichia coli 99 98 NA 30, 37C Jejunum
SK4883  Enterococcus faecium 99 98 BSA 30, 37C Jejunum
SK4884  Enterococcus faecium 100 99 BSA 30, 37C [leum

SK4885  Lactobacillus salivarius 99 99 MRS 30, 37C Caecum




(10) w}-$-22 (SPF BALBIOE ©]§% %3WaEel A4 27 AETAAuole2 HIND
A8 TN
Ob = RFVEEY ohex f ABAY £F AFFAA dhol@ 2z oA AF

whgos W 2R QAFFAA uhole AHINL
59 7A%317] 913 SPF BALB/c 653 nh$-2

o
ﬂ.l{ﬂl 0111
)

£ 2-1-23 Ph9aE o] §F RFUARY G 2F ABTAZ volPs AP HAT

Al FA T a5 FoAER FoF % (mg/kg)
Group 1 8 ZBTFEAT 30
Group 2 8 ATFAT RFUaE 150
Group 3 8 ATEAT 300
Group 4 8 BTEAT B} EF 100
Group 5 8 2 (FEHF) PBS -
Group 6 8 =R 343 F) PBS -

REMEE 9 HuZE RGP Q00u/rEl/day)el thele] AZFAA wholH 2
4 2enE FARFA0/90u fose) F 25744 AT Fofste] oy @ =
24 Ak AeTE AYED Fol A B ASFAR volH s FARE A 747
zgstgon, ASFAR Hlolg 2 TARE F 377 YAFA D WAL gh &
B89,
SPF BALB/c v}$2& |

G oAENE ARD A FHUET AP 24 BE T 799 Dol 100% AN

B, o HEW HFUABL Fold Aol wssgn.
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£ 2-1-24. 2F AEFAA vlelgx HIND &

)
i)
ofN
ot
a1
o
o|N
ox
g,
=
S~
>
o
>,
o
i
i)

TARS A3
AT = £ i Ay H| A EoEn
(mg/kg) G O feap MDT
¢ (day)® 2 (day)®
Gl 30 8 8/8 3 8/8 6.9 2.0
w3
G2 I EE 150 8 8/8 3 8/8 7.3 2.0
G3 300 8 8/8 3 8/8 7.1 2.0
G4 32 100 8 0/8 4 0/8 - 0.5
=T
G R PBS 8 8/8 3 8/8 9 2.0
5 - / / 7. .
&4
G6 Gz PBS 8 0/8 - 0/8 - -

s
B VA=A M A ZEF S
© Mean time of onset of clinical signs
P A E
E Mean death time
F Pathogenicity index: the mean score per mouse per observation over a 21 day period when each day, mouse

are scored 0 if normal, 1 if sick (&, =A%, & o)A, 2 if dead.
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® 2-1-25. 25§ AEF4

7k violgl 2 (HIND ATl we& Aso wst

A 5(g (Mean + SD)

o NPEA Fof AY TAHE AP TAHF 3
Gl 18.9+0.7 18.8+0.7 0+0
G2 18.3+14 18.8+0.8 0+0
G3 19.1+1.0 19.4+0.8 0+0
G4 18.3+0.8 18.9+0.3 18.8+0.4
G5 17.4+0.4 18.6+0.4 0+0
G6 17.8+0.8 18.8+0.6 19.4+0.6
ANEED B A AT 92 E2H1A

=
ARE A AF L EFUR
A

HE 3F & AS/HA i AF 2 2Ed1A

hyE
1l



(i

h TEE PFVERY whox g APAY 2F ASFAA volg s oA A

of\

npe- 2 g 2F QAZSFAA volg 2HINDS 24 HEF | Yo 1% s HFLaEo
85 A=3s7] 948 SPF BALB/c vl 753 365 FAISHAT. 238 AA

FE 2-1-26. v}-2E o] 83 TS FFUEES & 2F AFFAA vlo|Hx AlY AAF
A AT 1% Fod=d | FoF¥E (mg/ke)
Group 1 6 ATEAT 1,000
Group 2 6 BATFEAT Rrraags 2,000
Group 3 6 ZATFEAT 4,000
Group 4 6 ATFEAT EHH| &5 100
Group 5 6 zT0EFA-"E) | 0.1% DMSO -

Group 6 6 f=2(F43-E) | 0.1% DMSO -
REag s 9 geZF Bog (200ul/mlel/day)oll thate] Q1ZFQiz}t vloldl 2~ FAHF
A 2F5E FAHZFA0*/90ul/dose) F TL7AA 2 WES AT FAs 4 2 X8 &
T2 Felsta st Ay FE AEEE Fo A H JASFAA vpoly 2 FAHT A

b d, 6¢ F AT ¢ =T 7

354 A% 24 2 ALungl A vhol# 2 ArARe A .
NE AT nEEe] RIEMEE BT dzT (BAADY NEsAl B Ul vlolg s
A7h7} adhA $e Ao SIE YT,



£ 2-1-27. 27/ JAEFAA vlol# 2~ (HIND 32HE & 458 24
=cA th]_z‘ 'g—zﬂlxlj%‘ é-ﬂ]'
k:Es ° e P
(mg/kg) T SickP
Gl 1,000 6 6/6
G2 PEEeE 2,000 6 6/6
G3 4,000 6 6/6
G4 B} &5 100 6 6/6
G5 2R FAHE) 0.1% DMSO 6 6/6
G6 HE2F(FEAET) 0.1% DMSO 6 6/6
A Eojg: 7 FEo(200ul/day)
FA7h FEAHT A 2F AW 2 FEHFT F 2F A=
P AREY TAFFIHETT
¥ 2-1-28. 27 AZFAA vlolgi 2~ (HIND FAHF 2 A5 #Hsl
A Z(g (Mean £ SD)
1%
NPFED Bl A4 FAHF AP 3dpc © 6dpc P
Gl 19.4 £ 0.5 19.7 £ 0.8 16.0 = 0.5 13.5 0.8
G2 19.3 £ 0.7 19.5 £ 0.7 15.2 £ 0.1 13.4 0.3
G3 19.4 £ 0.3 205 = 0.7 16.3 £ 0.2 14.2 0.2
G4 18.3 £ 0.2 19.8 £ 0.8 17.7 £ 0.5 18.4 0.4
G5 18.3 £ 0.4 19.7 £ 0.4 194 £+ 0.4 19.6 0.8
G6 18.2 £ 0.6 19.6 £ 0.8 15.7 £ 0.2 14.0 0.3
P ANFEL R A AF Y EEEA
P3AYUE A AT R wEEd
€ 3AAEF 3 F RANA AT R wEUA
P E3ART 6Y F AN AT ¥ xE:AA



3E 2-1-29. 44F 3¢ F H FA 54 B 27 JAESFAA vholH = FFAE A
3dpc
L= A 7A@ Virus titer s C
[AR<=3
(Mean + SD) *  (logyTCIDso/g + SD) °
Gl 0.2 £ 0.0 6.4 + 0.2 3/3
G2 0.2 = 0.0 6.1 + 0.1 3/3
G3 0.2 + 0.0 6.6 + 0.1 3/3
G4 0.2 = 0.0 44 + 02 3/3
G5 0.2 = 0.0 0.0 = 0.0 0/3
G6 0.2 £ 0.0 6.3 £ 0.2 3/3
A 3AM%E 3 F AAS A BA WE B BFAR
P 3AME 3Y T AN 9 HAGe) MDCKE ol 43 AERAA vlol 2 FF APe] B N BEAA
CFAME 3Y T AT 9 FAA) MDCKE o] §3 IEFAA vhol 2 F3F A G| PAFFHEFS
3E 2-1-30. 44T 6L F He FA A B 27 ASFAA vpolH = FEFAE A
6dpc
— #H FA (@ Virus titer oAl C
A B o0&
(Mean + SD) (1Og10TCID5o/g SD)
Gl 0.3 £ 0.0 53 £ 0.3 3/3
G2 0.3 £ 0.0 52 + 0.2 3/3
G3 0.3 + 0.1 52 + 0.2 3/3
G4 0.3 £ 0.0 26 + 0.0 3/3
G5 0.3 £ 0.0 0.0 = 0.0 0/3
G6 0.2 £ 0.0 47 £ 0.1 3/3
AEAAE 6Y F AT A FA BE R BFAR
P3AM% 62 F AAD o AU MDCKE ol 43 AFFAA vlolg 2~ FF AP W L wEUA
C3AME 6Y T AN 3 FAAL) MDCKE o] §3 JAEFAA vlole 2 FF A G PYFFHEFS



o 3=

D Fxdase] Ay 84 3¢e &

1

BrZt Zelds SUE 2L EUNxoSE ZPW ALBY FFBo FHE o=
BaHof k. Bed Bol $FE A/ AF W0Wstel BEA F FelslE Frol 2%
Z7bstgon Eenmols P 27% PASHAT (pK0.05). 9 Ay Fepuiwolsst )
WEERY PEHE ELZ s A5 BalEe] 1 $o] gads sow nusgion

o{ﬂ

=
(Gebru et al., 2020), °]¢} FL3HA Yan (2014)¢] AFANME BRFZ [ plantarum 1K8
O 2 UNZY e TEANHES u, %E]ﬁﬂ—‘;f ol 4% SV, EetExol= ko] 10% A

O
_h.

S BustRo. W, 9825 AN Graptopetalum paraguayense E. WalthenE L.
plantarum BCRC 103572 WEAIAS w, ZSgRo]=(17.2 ng/meet Zzs= 3HeK92.2
ug/mg)-> 247t 22.9, 111 pg/mg= A= ATt (Wu et al, 2011).

(Wb Allicin} thiol &% =4

Allium & A EdE= #7138 33E(organosulfur compounds)e] 33k Ao 2 g3z ).
B AFe HZEo dtgo EAste /713 IE $Hak(thiol ¥ allicin) HEE Lolr 7] 9
3 AT =oll BFF T 10wE 3, YEAZ A5 HF 24 AZE Fo thiol#
allicin o] z+zt 52% (p <0.05), 17% (p> 0.05) Aot Lgjdl e g = L
plantarum®] A SO E Qe FAHE ZACE Yang 5 (2014) QTR REFS L

plantarum LK8%} 374 48417t &<t "I & AF S o allicine] 85.45% Z+4Astal thiole] 39.37%
S7HeE Btk 12fuh MRS wi koAl Ha A folg st AFEEHA U



¥ 2-1-31. & ¥

MRS vl Aol A F-=2| L plantarum 'TEo) wE A B4 3= 74 ¥}

S 1 TPC TFC Thiol Allicin
ample
P (mg GAE/g) (mg QE/g) (ug CE/g) (uM CE/g)

Water

WNCC 0.2140.01° 0.55+0.05° 204.55+18.49°  105.89+13.94

WECC 0.26+0.01° 0.40£0.04" 141.60+2.10° 88.0942.51
MRS

MNCC 0.2840.02 0.20£0.01 595.0640.94  195.89+12.22

MFCC 0.2940.02 0.21£0.02 613.55+438.78  193.57+19.22

CE: cysteine equivalent; TPC: total poly-phenolic content; TFC: total flavonoid content; WNCC: water-non fermented CC juice
extract; WFCC: water-fermented CC juice extract; MNCC: MRS-non fermented CC juice extract; MFCC: MRS-fermented CC
juice extract; Values with different letter (a-b) superscripts are significantly different at p<0.05 using Students’ t-test. Each
value represents mean of triplicate £+ SD.
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2L ek B E, v Ed nE ksteS oyl "o YERAS
CEEAZ BEoE vl da B3R} 2.2-diphenyl-1-picrylhydrazyl (DPPH) &f5jd &7 % 0]
o™ (E: 24%, MRS: 9%; p<0.05), o]l FF9] ¥a7} St o=}t {718 3}

FFS AAaATIE A BEo] YT AR AIRHT Eol RFE HUlste] HEA
ZEth MRSHj Aol 5535 H7lste] MAATI= Zo] 43t &Aool £ AHEFS BA

Othman & (2009)e] AFNA SBEE EBAFHS W, =9 TA=E Q3| d4ks) &

H Ao =R Yelyt. 19 w2 Simsek 5 (2014)e] AFoA ag 2 v|EE
HA=9 dikstee FYA zko] glo] HlszsiRow, wadhel wet kst Aol A s
= = BuFEAY (Hur et al. 2014).

s ofgt P48 BA Aol AL AAED BE vy B o3 Yehts Ao
T OREE o] 83 FESY M PP F14 AT 2.F Ao By



DPPH inhibition (%)

40

Il Non-fermented a
[ Fermented b
a i
30
b
T
20
10 1
0 . .
Water MRS

a9 2-1-20. E3

Rz 2220 DPPH 902 475




= (WFCO 2 MRS #j¢Fe} (MFCONA EHEAZ HF FE2ES ARESIY 7taHdd %
=F AFFAA wpolH s HINDY A% 2ASAT WFCC 2 MFCC 528 2% 7}
= Hdv dd =& I S By, o] LC-MS/MS #4014 gld Feth s
o3t AR ARH
zE olZ=dx u]_o] H 2 (HINDS 9A5 4 ZA3, WFCC2 MFCC =5 &Aoo A
oy, WFCC FEE2& 1.1 mg/ml =04, MFCC &2 3.3 mg/mlolAd YelY} WFCCr}
0% 2 sLdAE &4S YAt
HT A4l ostd, Alllum £ 2 Eol+ dvtolglx A% S /M SR ol=v)

Hol A&l WaHew, 1 F duteld s 35S 7 tEF =42 kaempferold 1 i
FA 2 <A ot (Rajbhandari 5, 2009; Jeong %, 2009; Sithisarn 5, 2013; Kai %, 2014;
Shojai &, 2016; Zakaryan &, 2017). ¥ A& &3l H&FF FF52 kaempferold 1 uj
FAE E3sta glen, WFCC7F MFCCell mluste] B & w59 gy 45 3
o2 Ao



20

I WFCC
[ MFCC

15 - = o - ]

10 1

Clear zone diameter (mm)

a9 2-1-21. Ve HYTd g 2E B3 FE5E g+ &4, (WFCC: water-fermented CC

juice extract; MFCC: MRS-fermented CC juice extract)



¥ 2-1-32. MDCK A2 A&3 wg 53

== & 27 JdEFAA "ol =HIND 24

e

Concentration (mg/ml)

Groups

10 3333 L1111 0370  0.123  0.041 0.014 0.005 0.002
WEFCC + + + - - - - - -
MFCC + + - - - - - - -
Control - - - - - - - - -

+ Antiviral activity; -1 no activity;

Control: phosphate buffer saline.

WFCC: water-fermented CC juice extract; MFCC: MRS-fermented CC juice extract;



L. plantarum®] ©]3F BFEuF FZ2EA AETH AL A= FES Fels)y)
Z31A4% HA Z=ZvtE T3 (UHPLC-LTQ Orbitrap-MS/MS) A& A& AME-3}
g B3 FEE (WFCO)< EH/‘P‘P“ ZERIFE S FA4 E A4 REE E45AT

Moz, Fenmwt AP Rl LahE 12719 o 23 gANES FRHoR
A3 &9 FE-S kaempferol, kaempferol 3-O- £ -sophoroside, kaempferol-3-O-
rutinoside,  kaempferol = 3-O-glucoside,  oxodihydroxy-octadecenoic  acid, (Z)-5,8,11-
trihydroxyoctadec-9-enoic acid, 9(S)-HpOTrE, A|¥4t =4, 9S-HOTrE(9S-hydroxy-10E,
127, 15Z-octadecatrienoic acid), (6Z, 97, 127, 15Z)-octadecatetraenoate, 9-OxoOTrE (9-
oxo-10e, 12z, 15z-octadecatrienoic acid), 12(13)—epoxy—9Z—octadecenoic acid= el
A =29, B3, 9 5 g3t 2759 AlllumolA F53 SR =2 Allium £9 F8 =
grxol=g, 3¢k A4 Aol d9ds, AR B, A B I D ke o] e
Ao g ®WaEo] ¢t} (Soininen et al. 2014; Kothari et al. 2020).
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a9 2-1-22. B R FF HAMANEHF 10%) @&o| w2 HPLC #4. (A) Positive mode, (B)
Negative mode.



3% 2-1-33. UHPLC-LTQ-Orbitrap MSIMSE- ©]-&<t

=0l 755 AHIET 100 das i ik 24

RT Tentatively identified Negative mode Positive mode
No. (min) compounds /2 (@/z) MW Mass fragments Mass
(ppm)
(+)287>269, 258, 241,
1 4.72  Kaempferol 287.0548 [M+H] 286 931> 213> 185, 157 -1.291
Kaempferol 3-O- 4 (-)609>447, 429>369,
2 4.73 ~sophoroside 609.1476 [M-H] 611.1604 [M+H] 610 3395311, 283, 192 2.112
- (-)593>285>267, 257,
3 5.03  Kaempferol-3-O-rutinoside 593.1542 [M-H] 595.1674 [M+H] 594 955, 241239, 229 2.747
4 5.18 Kaempferol 3-O-glucoside 447.0957 [M-H] 449.1080 [M+H] 448 Caa7>321, 2.255
' P & ' ' 28452555227, 211 '
. (-)321>257>221, 194>173
5 55 Chloramphenicol (nternal 321.0063 [M-H]  344.2433 [M+Na'] 322 (43445326, 291 1.62
standard) ) ,
211>193>175
Oxo-dihydroxy-octadecenoic (9)327>309, 291,
6 6.35 acid 327.2181 [M-H] 328 99952115193, 183 0.743
(Z)-5,8,11-trihydroxyoctadec- . (=)329>311, 293,
7 6.62 9-enoic acid 329.2338 [M-H] 353.2295 [M+Na*] 330 99052115183, 167 0.473
' (=)309>291>273,
8 7.05  9(S)-HpOTrE 309.2084 [M-H] 333.2036 [M+Na'] 310 2475255, 229 1.407
7.61 (=)309>291>273,
9 7.75, Fatty acid derivative 309.2083 [M-H] 333.2035 [M+Na*] 310 2637255, 245, 229 1.33
7.88 ($)333>315>177, 165>147
9S-HOTrE
10 8.53  (9S-hydroxy-10E,127,15Z-oct 293.2132 [M-H] 294 (-)293,275218, 0.882
e ) 192>216, 177
adecatrienoic acid)
11 g5y (0A9ZIZISZIOctadecatelr o000 vy 9770157 IMeHT 276 (127552310177 1.207
aenoate
9-Ox00TrE
12 8.88  (9-ox0-10e,12z,15z-octadecat 291.1986 [M-H] 293.2109 [M+H] 292 (_)291>124713 ’ 12;57 > 185 1.912
rienoic acid) ’
13 8.97 12(13)-Epoxy-9Z-octadecenoi 995,287 [M-H] 906 (=)295>277>259, 1022

¢ acid

2335203, 191




G) 7bag 3 BFARHIIAY] HA BF HAulg &Y

1 BFARHIA a3 FHer] sk, drEs diFe, eyt Egd 5=
WA, SR/, ¥5F5, @9 9 Lactobacillus plantarum SK4719E /\}%é}ﬁgtq A 9
b G 2xnpo] oA A FeATE AHERE AEES EdHIE B FEHIA Y 24L& o}

SEHA ZAE g FFUaE d5e EFv8
A5 1] -8(%) A8 1] -8(%)
ST 53.8 &) A 50
o 71t 10.2 zg% 20
e 37 15.4 ] 20
ST 12.8 gl 5
&IPS 7.7 L. plantarum SK4719 5
cglo]o| 2~ E 0.1
%3} 100 il 100
1} BFARHVIA HA] RIS gt HlA otdet 2 AETE A
AZE A3 WE Aok pH WstE AT BF3FY vxv 1d9A d7ERE Ja
st AA) ko] 20%2 nAIGoH, BE FHoRE 0CE 2HH AFHolE A 33t
AR W FA AT B AP 24A7nint BA st Mg E ztolE ST

# 2-1-35. ¢ RFARHIA 2AE AT NPT TFUR A

NaT Tgas

W == A (50%) + T (45%) + T (5%)

%
WL Z=H1A] (50%) + S/7T (40%) + ke (5%) + 3 (5%)

MLC [5G G0+ MRS W1 Q0 + 338 Q0 + i ) + 99 G
WLC | SEaiA G0%) + 2R+ Q0% + B35 Q0% + At (5% + 33 (6%)

Azrel A wek WL, MLC, WLC AHe7= Avd7t S7HE A pHE Z4aHd 1
T WLCS MLCE 1¥atdA =& FX9 {4kt & Btk 4980 = Hl§o] AAE
AA AZHIMAR &%) oElE= WLC (Carrier + Water + Lactobacillus plantarum
SK4719 + CC juice + Molasses) H7IAIE 4+ebA] ALFA ol 2 &3FA )



3.50

1.50

2-1-36. 4 REAT A EFARS Azre] Aol mE Q@S D pHel Wt

CFU pH

NPT
] ODay 1Day 2Day 3Day  ODay 1Day 2Day 3Day
\% 7.00 7.33 7.13 7.04 5.08 5.02 5.00 4.96
WL 8.20 9.04 9.11 8.36 5.04 4.19 4.07 4.05
MLC 8.37 9.38 9.28 8.49 4.99 4.09 3.89 3.86

WLC 8.31 9.37 9.02 8.20 5.06 4.05 3.87 3.87




6) AeAle] Ak RFARAA A7bFel b vl
D) A4

of Qo] A FERFAFEHIIAS HIlgFol &3E ZASH] $18ke ISA-Brown
12045 FAISHETE 28 A= dExTF 28 3AYFE S5t on, A7 109HE d

Experimental design Final feed contains
2.25 Kg solid carriﬁ%‘g
0.225 L Molasses &-

60% moisture -

205.5kg

3 Treatments 300 kg Feed prepared for each treatment

5 ' +4.5kg carrier e 2955 kg § 295.5 kg o )
© - = mixture (1.5%) ¥ +3 kg carrier mixture (1.5%) + 1.5 kg g + 4.5 kg fermented CC juice carrier
Layer Feed * .- fermented CC juice carrier i satiie?
Layer Feed Layer Feed
Eermented CC carrier (4.5 kg)
Sy Carrier mixture composition (3 kg) Fermented CC carrier (1.5 kg) o
o 2.25kg (50%) - ‘ §  225kg (50%)
Solid carrier B 15kg(s0%) i o75kg(50%) Solid carrier
AT Solid carrier Solid carrier gl
S 2.025 L (45%) i } 0.9 L (20%)
Water =) 1.350 L (45%) ) 0.3 L (20%) Water
Water Water
* 0.225 L (5%) M*olasses 0.225 L (5%)
o * o
Molasses - 0150L(5%) o 0075L(5%) iase
F/ Molasses == . 0.9 L (20%)
- 9,
L] 0.3 L (20%) CCjuice

Scalce 0.225 L (5%)
m 0.075 L (5%)
Lactobacillus plantarum
Lactobacillus plantarum

19 2-1-24. AL 1 R EE HUbgel A9 AT 2 HAvkE 740

_‘4
>

Ag 71k F 1FE 25N HEE F 5 551

ZAEEA T AE AZEe 27 5A)o A

A 25+ 26CE AASAT A5 55 FAS

d o 1049 SAHAT ARHHATFS F 13 22 2@

=3t

5ol AFAY A, Adg A

Bt (p<0,05). FCC 0,1% A2 T+= vl
FFALR T O] HTbs ol wWE AARA

2y

ool 1647 59 35
Folstgom Wergd Ee
ARE AR e Skl

> 2 H o

< FCC 0.3% AgFollA Fofzoz w2 FAE
2 de 7R ARS Aasidien (p<o,0D),
Adols A2 S AT

X N oy
Flf rL

j}i



X 2-1-37. 2% FFAEHIIA Folod uE 4keA o] A4k vl

Treatment

)
ftem Control  FCC 0.1%  FCC 0.3% oM prvalwe

0 week

Body weight, g 1982.8 1985.0 1982.0 20.28 0.99
EPR, % 89.40 89.52 89.40 3.66 1.00
1 week

EPR, % 91.0 90.7 92.9 3.67 0.90
Egg weight, g 59.1 60.2 58.5 0.50 0.06
Egg mass, g/hen/d 53.9 54.5 54.4 2.25 0.98
FI, g/hen/d 100.0 105.3 104.0 2.86 0.41
FCR, g feed/g egg 1.88 1.95 1.93 0.08 0.79
Mortality, % 0.00 0.00 0.00 - -
2 week

EPR, % 90.0 90.0 92.1 3.83 0.90
Egg weight, g 59.2 61.2° 59.2° 0.53 <0.05
Egg mass, g/hen/d 53.2 55.1 54.5 2.33 0.84
FI, g/hen/d 109.0 115.0 115.0 2.13 0.09
FCR, g feed/g egg 2.08 2.12 2.13 0.09 0.92
Mortality, % 0.00 0.00 0.00 - -
3 week

EPR, % 89.3 91.8 96.1 3.13 0.31
Egg weight, g 58.4° 61.4% 59.0° 0.62 <0.01
Egg mass, g/hen/d 52.1 56.3 56.6 1.92 0.19
FI, g/hen/d 110.7° 118.3% 121.3% 2.90 <0.05
FCR, g feed/g egg 2.15 2.13 2.15 0.08 0.97
Mortality, % 0.00 0.00 0.00 - -
4 week

EPR, % 89.3 92.1 96.4 3.15 0.28
Egg weight, g 58.0° 60.9 59.2° 0.64 <0.01
Egg mass, g/hen/d 51.9 56.1 57.1 2.02 0.17
FI, g/hen/d 116.1 121.2 125.5 2.78 0.07
FCR, g feed/g egg 2.25 2.18 2.21 0.06 0.65
Mortality, % 0.00 0.00 0.00 - -
5 week

EPR, % 95.7 914 96.4 2.65 0.36
Egg weight, g 59.1° 62.1° 59.7° 0.65 <0.01
Egg mass, g/hen/d 56.6 56.7 57.7 1.73 0.88
FI, g/hen/d 123.9 123.6 124.5 2.21 0.95
FCR, g feed/g egg 2.20 2.21 2.17 0.05 0.93
Mortality, % 1.11 0.00 0.00 - -
Overall

EPR, % 91.06" 91.21° 94.79° 0.91 <0.05
Egg weight, g 58.74° 61.17° 59.13 0.25 <0.01
Egg mass, g/hen/d 53.53" 55.762 56.05 0.66 <0.05
Fl, g/hen/d 111.93 116.66 118.07 3.72 0.49
FCR, g feed/g egg 2.11 2.12 2.12 0.05 1.0
Mortality, % 1.11 0.00 0.00 - -

YMeans of triplicate + standard error of mean

aPMean in the same column with different superscript differ significantly (p<0.05)
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3 2-1-38. 3 FFARZVHA Fold mE AR 4 vl

Treatment

D
ftem Control  FCC 01%  FCC 03% oo prvale

1 week

Haugh units 89.43 88.88 87.43 0.99 0.34
Albumen height, mm 8.00 8.09 7.72 0.16 0.24
Egg yolk color, RCF 7.98 7.73 7.81 0.12 0.34
Eggshell breaking strength, kgf 4.55 4.46 4,51 0.14 0.91
Eggshell thickness, mm 0.43 0.42 0.42 0.005 0.55
Eggshell weight, % 9.90 9.83 9.81 0.21 0.95
2 week

Haugh units 87.08 82.97 86.86 1.81 0.20
Albumen height, mm 7.64 7.61 7.43 0.15 0.56
Egg yolk color, RCF 7.98 7.99 7.87 0.10 0.63
Eggshell breaking strength, kgf 4.39 4.68 4.58 0.32 0.14
Eggshell thickness, mm 0.42 0.43 0.42 0.006 0.31
Eggshell weight, % 9.77 9.75 9.70 0.14 0.54
3 week

Haugh units 84.78 88.11 86.43 1.27 0.18
Albumen height, mm 7.46° 7.98° 7.38° 0.17 <0.05
Egg yolk color, RCF 8.15 7.97 7.99 0.10 0.41
Eggshell breaking strength, kgf 4.60 4.52 4.62 0.15 0.89
Eggshell thickness, mm 0.43 0.44 0.42 0.006 0.25
Eggshell weight, % 9.94 9.82 9.70 0.15 0.54
4 week

Haugh units 82.88 82.50 81.21 1.44 0.69
Albumen height, mm 6.84 7.17 6.74 0.17 0.19
Egg yolk color, RCF 8.22 8.13 8.07 0.08 0.44
Eggshell breaking strength, kgf 4.68 4.52 4.68 0.15 0.71
Eggshell thickness, mm 0.43 0.44 0.42 0.004 0.07
Eggshell weight, % 10.22 10.13 0.01 0.13 0.52
5 week

Haugh units 82.22 81.10 82.69 1.12 0.59
Albumen height, mm 6.71 6.94 6.73 0.15 0.50
Egg yolk color, RCF 7.92 7.85 7.88 0.08 0.80
Eggshell breaking strength, kgf 4.71 4.33 4.49 0.13 0.10
Eggshell thickness, mm 0.43 0.43 0.43 0.004 0.83
Eggshell weight, % 10.12¢ 9.66° 10.06° 0.12 <0.05
Overall

Haugh units 85.28 84.71 84.92 1.40 0.96
Albumen height, mm 7.33 7.56 7.20 0.22 0.53
Egg yolk color, RCF 8.05 7.93 7.92 0.06 0.27
Eggshell breaking strength, kgf 4.59 4.50 4.58 0.05 0.46
Eggshell thickness, mm 0.42 0.43 0.42 0.003 0.22
Eggshell weight, % 9.99 9.84 9.86 0.08 0.36

DMeans of triplicate + standard error of mean
abMean in the same column with different superscript differ significantly (p<0.05)
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ALY mA ) F24Q) 5FA] AR FAS £ T, 2F, 45 B5CAA BB F
g ERSF ARHTHA S Folol mE A Fd BEAGC U Ak ofl :ob Aok
Haugh unit, W3 2 d3iao] A$ Ag7)3ke] @ fo)7 2ol AT dato] 74
= FCC 0.1% A277F feH o2 FAR G5 Hlon, ojls HaAr|dd weii= Fd
@ AAE JERIUTHp.05). ¢} pHE| 7§, =E FCC A2 F7h 0FAel A tlzTho)
frojzes v pHE Bilou, 45 BAY A7 da2Tht folfe= &2 pHE B
(p<0.05).
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3 2-1-39. 3 FFARHTHA Fold wE Ao F4d BHE v

Treatment

D
ltem Control FCC 01%  FCC 0.3% oM prvale

0 week

Haugh units 82.66 82.69 82.75 0.92 1.00
Albumen height, mm 6.65 6.88 6.68 0.14 0.47
Egg yolk color, RCF 7.89 7.85 7.90 0.08 0.90
Egg yolk weight, g 15.93" 17.40° 16.11° 0.25 <0.01
Albumin pH 8.97% 8.90° 8.89° 0.02 0.05
2 week

Haugh units 59.93 58.28 58.86 1.14 0.58
Albumen height, mm 3.98 3.93 3.93 0.10 0.93
Egg yolk color, RCF 9.03 9.01 8.85 0.10 0.35
Egg yolk weight, g 16.43° 17.37% 16.77% 0.25 <0.05
Albumin pH 9.86 9.80 9.81 0.03 0.22
4 week

Haugh units 57.74 54.46 54.14 1.31 0.11
Albumen height, mm 3.58 3.38 3.25 0.10 0.07
Egg yolk color, RCF 9.76 9.52 9.68 0.08 0.10
Egg yolk weight, g 16.67° 18.012 17.00° 0.31 <0.01
Albumin pH 9.76" 9.99? 10.03? 0.03 <0.01

YMeans of triplicate + standard error of mean
aMean in the same column with different superscript differ significantly (p<0.05)
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# 2-1-40. 317 BFAEETEA gold mE 4AHeHA WY EA vl
Treatment
ftem C FCC 0.1% FCC 03% oM prvalwe
g/100 g body weight
Liver 2.48 2.20 2.18 0.10 0.07
Spleen 0.08 0.09 0.09 0.01 0.66
E 2-1-41. 31 FFAEHIIA Foldd & eAle] & 54 v
Treatment
ftem C FCC 0.1% FcC 03% oM prvalwe
cm/100 g body weight
Duodenum 1.48 1.38 1.37 0.07 0.50
Jejunum 3.06 2.76 2.90 0.12 0.21
lleum 347" 3.03" 3.13" 011 <0.05
Cecum 1.63 1.47 1.55 0.08 0.40

a\Mean in the same column with different superscript differ significantly (p<0.05)



G B ARRATEAY Foo mE AdAe] WA AU Fdee oke] & YER

Aot ARE-3F vl A= Macconkey, SS (Salmonella shigella), MRS, BSA 2 NA H#uj A& A&
sttt e % AT mAEE AEAY AR OIAA, 3, I H WA EA) 5=
[e)

16S rRNA geneg 27F (forward primer: 5~ AGA GTT TGA TCC TGG CTC AG-3)&
°]-&3tel 165 rRNA 2t d71A €< ¥3th NCBI®| BLASTE °]&3kel Gene bankei A
TR FAE S AT

AW mAdE 7FY EAAH, 14 TaEFSF H7E57F MacConkey iAol A fro]H o=
ge FAE BPor (p0.05, SS HiRAME dzTFHRT v F£XE UrE}lHO*E}.
MacConkey ®l A= E. coli 52 WYl SS wiA|= Salmonella sp. % Shigella sp. 5ol
A Ao R zgte HiAE ARREHAT. BFAR 5‘”%]«] EhdA= %“H HAA T *3*“’
AAAN = A2 FGET)

HAE A ES AEsgon AddE mAYES 16S rRNA sequencing W o2 4319 oh
d ©



3 2-1-42. 3 FFARHTHA Fold wE AdA B W vidE &% 4

Treatment (log CFU/g)

ftem c FCC 0.1% _ FCC 03% M p-value
MacConkey 6.57% 5.63" 5.80° 0.25 <0.05
SS
. 6.17 5.81 5.77 0.33 0.68
(Salmonella shigella)
MRS 9.002 8.39" 8.68° 0.12 <0.01
BSA 7.10 7.19 7.19 0.18 0.92
NA 8.97° 8.39° 8.46" 0.13 <0.01

aP\ean in the same column with different superscript differ significantly (p<0.05)



F 2-1-43. 1 FFAEHTZIA Fold wE A4dA AW vAdE A A
. Quer Ident . Degree .

Stock # Description cover (yo %) %) Media (fé) Isolation
SK5064 Escherichia marmotae 100% 99.36% SS 37 Cecum
SK5065 Escherichia coli 100 99.52 SS 37 Cecum
SK5066 Escherichia fergusonii 100 99.21 SS 37 Cecum
SK5067 Pseudomonas putida 100 99.84 SS 37 Cecum
SK5068 Escherichia fergusonii 100 100 SS 37 Cecum
SK5069 Escherichia fergusonii 100 100 SS 37 Cecum
SK5070 Escherichia fergusonii 95 99 MAC 37 Cecum
SK5071 Attlantibacter hermannii 100 99.36 MAC 37 Cecum
SK5072 Attlantibacter hermannii 100 99.53 MAC 37 Cecum
SK5073 Escherichia fergusonii 100 99.84 MAC 37 Cecum
SK5074 Escherichia fergusonii 100 99.21 MAC 37 Cecum
SK5075 Attlantibacter hermannii 100 99.68 MAC 37 Cecum
SK5076 Escherichia fergusonii 100 100 MAC 37 Cecum
SK5079 Lactobacillus salivarius 99 99 BSA 37 Cecum
SK5080 Lactobacillus salivarius 97 99 BSA 37 Cecum
SK5081 Streptococcus sanguinis 99 99 BSA 37 Cecum
SK5083 Lactococcus lactis 98 99 YM 37 Cecum
SK5084 Escherichia fergusonii 100 100 YM 37 Cecum
SK5085 Klebsiella oxytoca 98 99 YM 37 Cecum
SK5086 Shigella flexneri 98 99 YM 37 Cecum
SK5087 Shigella flexneri 99 99 YM 37 Cecum
SK5088 Pseudomonas wadenswilerensis 100 100 SS 37 Jejunum
SK5089 Raoultella ornithinolytica 96 99 SS 37 Jejunum
SK5090 Klebsiella oxytoca 99 99 SS 37 Jejunum
SK5091 Pseudomonas rhodesiae 96 99 MAC 37 Jejunum
SK5092 Serratia fonticola 100 100 MAC 37 Jejunum
SK5093 Klebsiella oxytoca 97 99 MAC 37 Jejunum
SK5094 Lactobacillus reuteri 95 99 MRS 37 Jejunum
SK5095 Lactobacillus salivarius 97 99 MRS 37 Jejunum
SK5096 Lactobacillus salivarius 96 99 MRS 37 Jejunum
SK5098 Lactococcus lactis 99 100 YM 37 Jejunum
SK5099 Raoultella ornithinolytica 96 99 SS 37 lleum

SK5100 Pseudomonas wadenswilerensis 100 100 SS 37 [leum

SK5101 Lactobacillus oris 99 99 MRS 37 lleum

SK5103 Staphylococcus epidermidis 98 99 MRS 37 lleum

SK5104 Lactobacillus salivarius 100 100 BSA 37 lleum

SK5105 Lactobacillus salivarius 100 100 BSA 37 [leum

SK5106 Enterococcus faecalis 99 99 BSA 37 lleum

SK5107 Enterococcus faecalis 99 99 YM 37 lleum
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3t 2-1-45. SPF AteAlo A A =7 AEFAA Alolgl2 4%F F 74 W siE% W3l

Virus replication

T
0 dpc 1 dpc 3 dpc 7 dpc
0/3* 1/3 313 313
AP ETT (0.00+0.00) (30.26 =0.00) (24.97+0.34) (29.89+£1.22)
(0.000.00)¢ (1.89£0.00) (3.34£0.10) (1.99+0.34)
TR
0/5 0/5 0/5 5/5
qAELET (0.00£0.00) (0.00£0.00) (0.00£0.00) (28.25+£1.72)
(0.00£0.00) (0.00£0.00) (0.00£0.00) (2.44+0.47)
0/3 3/3 313 313
AP ETT (0.00£0.00) (31.17%0.73) (27.50£0.67) (30.12+1.89)
(0.00£0.00) (1.64£0.20) (2.65+0.18) (1.93£0.52)
=+
0/5 0/5 0/5 5/5
AT (0.00£0.00) (0.00£0.00) (0.00£0.00) (26.60£1.57)
(0.00£0.00) (0.00£0.00) (0.00£0.00) (2.90+0.43)

AFEFI T AR T
B37}oll A ¢ real-time RT-PCR(rRT-PCR)S ©]-&3}o] cycle threshold (Ct) value B¢ +
- _

[e]
‘real-time RT-PCRY] ct valueZ EDs/ml2 $H4He 9 1ogl0S 3+ ke Ho =+

A
)

2}

ZH A

3t 2-1-46. SPF AFAlo] A =7 ASFAA vlol#2 34%F & S W siE= W3}

Virus replication

T
0 dpc 1 dpc 3 dpc 7 dpc
0/34 0/3 1/3 213
AP ETT (0.00=0.00) (0.00£0.00) (30.06 =0.00) (28.14+2.20)
(0.00+0.00)¢ (0.00£0.00) (1.94£0.00) (2.47+0.60)
Rk P ia
0/5 0/5 0/5 1/5
HEUET (0.00£0.00) (0.00£0.00) (0.00£0.00) (31.01£0.00)
(0.00£0.00) (0.00£0.00) (0.00£0.00) (1.68+0.00)
0/3 0/3 1/3 213
AP ETT (0.00£0.00) (0.00£0.00) (27.50£0.67) (22.11£0.95)
(0.00£0.00) (0.00£0.00) (2.65+0.18) (4.13+0.26)
=
0/5 0/5 0/5 0/5
HEHET (0.00£0.00) (0.00£0.00) (0.00£0.00) (0.00£0.00)
(0.00£0.00) (0.00£0.00) (0.00£0.00) (0.00£0.00)

A e
BF7Fol A 2] real-time RT-PCRRT-PCR)S ©] &3} cycle threshold (Ct) value B+ + ZFEHA
‘real-time RT-PCRY] ct valueE ElDs/mlE 3H4H3F 9 logl0S & kel Hi + =

S
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