of 2
=
o

~ —
I wl% i+
5000 S 5 o i 20
el 1 w lu.ulm - ._o_ﬁ
<My R i = TR
.Al___ 'K K{0 T &ﬁ
Rww ~ ~ i
40 == il NN il
= A Al
;s O &0 K 71 ~
- i r
:
B________ = ol N
76 ol &l
&d 040 040
fo BuEEfef.idfs genny SNWIMSAS WX
= mhaass




< EE>

FUSLHEL BT Ag

2 LaME “wAEZIeMEAR" (AL 2016, 09, ~ 2018 12)utAle] APuoAE A
%4

2013, 02. 14.

FRATIEY - Mol=vcled  (REA) A
FeiZ1gH : SIS YEIYATN  (REA) 3

FEATAYUA el 2
Fej7 gyl - o) £

T7METAGAY S B Fol BE T M8z g oA A% Fo
Ty




<H A QoFA>

HIA 8 FA

~ ]j_ ~
A e 116082-3 3 & o 2016.09.02. 9o e 2/3
A T 7] 7+ 2018.12.31
o 9 AL ¢
ATAFYE W
AF 4 A E7 = NEAA
o 7 A v HAETHE Folx] HAAHY o ig AR FH7MA L
o oo A A7g FEFE AL
1l [e]
M- A
&Y & A =15 4 - A 300.0003 A
- 6 -
depdra deis g0 ek 10000089
& ox:ow T Al: 400,000 $1
A A 9 A oF & %
ZF AF7ZE =22 9 A H- 700,000
ol R 22 2 A | W7k 2334004 9
T QE0 AHl: 933,400 ¥
o] vl wl s
PR A #7AYFEAT
ZAgzEAT | FHITE A= A7
g 3¢ AT7IEY o1 - ] &}
¥ el &l A AFNEAG M A WEor 4
7] kA 3 9]
HotsH 2 HotsH A gl
Ab
o A3 SE-7gH S
BT A seadt | aze Sl HNEZ
TE =i E3 31312 PR A
A® | ) 4n qop | THE gi iz AR AE

offt

iz
SR
T




B

o

Plo

NTIS
=

B 3L
|4

o
&

™4
(2dd)

‘mo

O

ATA A
\a:

T

-
B
T
l
o
Wi k3 mu 53 ny mhy gy
o e il
w B < ¥ M
(= - v i -
_— o o !
= o XM o Wy 2
— ) s o} o o ~
o m ™ do < -
O o (A -
= Gl = oF Ho o e o
g oW = oK oo o
- i SO
i B R = o T
i % Mo LB K m% ™ %
J KH ) ! ~
UE ﬁo xr OE Bo _f,wn vﬁ \m_a ‘MM._ _.ML A_VA_ULH < N :.ﬁ
ok gy Jo oz I o = -
R, = dmmwr< mbP i
Ty B B 3 R n
o o K = —= o - w Fo 2 %o T T w - ME =
o G Al O NI S
R = o -y — N o _ it eT jroze} Xi
e#e‘l__/I,,JM o foﬂurmﬂr7,| ;Woﬂ }UAIM
N EL 0 100 _zT Ee zﬁo H _Qn_ &o :.L — o iy
o I I B R of ® g X
o B FrE o TRoay we, »
e %M N mrmaa N 3 —x o g m;mﬂﬁm oo
T _ o ol o 0 iy
dﬂwilﬁﬁwoﬁxﬁ_zg%ﬂmadw %%@l ”
O © D N oomw mw —— o o T o
ERd R N R R N =l BT R
BLBTEN BT R Tk, S T
T B NS W R R A~
DGO I I R R T
o Mo o Re BB ﬁu%%%iﬂ% 20
oo Ao T oF WK W B R NN R Hr TR L B odo o TR
|




<L FE>

il
N
?g &
of 0 ~ o
_— :ﬁ _E % el
o X 2 S of X < p—
o 2 = < oA = E
o g ° 3 B
el m = mm B do F - il ﬂn
T Ty O a A = % T
o7 T K o T T o . T _ on
| o= T N P
o m_w M- nrx1 % oH Wmm mhy ~O Ho T w5 o o | o =
~ "0 ) < —_ .=
Nflb nmE ﬁo 60 X ‘.yﬂAE EO ~o < ‘_ﬂW_._ 1@! ,.;L E ﬂ_1m Zﬁo m m
— _ el o ~ T " — — Gl o o | E =
R e i 2 = S IS L - ] i - |EE
2 X = | © . B N i oo - = |5 5
=T | X ®™r > - wro| y o o= K n
IR S © R o o | M b W= ol =T "
o, BX | < o g5 ~ o= N qN i © =
do ™ P B = P g N B . oo i g
T de ® o x = oo W ogo X of G o~ Gl W W B o= 3 v
R < P g o < = 5 < o I Jo = T = §
oo 2 ﬁ;mﬂtﬂ o B T = o o Jﬂ%}#z = B |52
~ X i} — o A N —_ o- —
T g HE uuﬁ,ﬂug %wmoLﬂ o | = g s e W G ~o o 5
i gt oz T e o pigll M q T < o Mo N g
o 9T < uﬂa W o - A wﬁ Iifo o . T N < M e ;]i W oy gm ﬂ_. ! ©
B fom % = " T o = NE O oy o w.ﬂ =) o X w o <A ~ - =
?Hﬁo mega%uw ﬂmwﬂﬁog ° = K ﬂ.%n%ﬂ ﬁggw” W w3
w Sy BT oo B | W oox oM P X5 o | o
J = %Lamoo1 X o < & | 7 s X W@%ﬂ%@o = i
T o X w <o Ho Bl ¥ ® do T e G E
o N Mo ~ ﬂ = o TK T Mo ~3 o bS B oo = mu M W Nfo <
s oy R W]ﬂ@ -z I mz@gu i
aoﬂﬁ e B Be WP ;%Hm% T o | = X e ﬁSw&mﬂ%mx = .
X -~ o v A v R o N X Ho B = N ) Njo Hn B o S
OB X o B o ‘o il 4 K ® = o o |y, BB oy w -~ % % |8 8
"y 0 7AO %‘#O ,_I_IL 0 0 HL i} —_— —_ :_ﬁ - ~ C#O - L ) o _XT.: - X “H__H' . = ©
o ® o ® o o X Moo = A = | ® |52
© o " %M.% o ™ T Wm”ﬂ,m ﬂ\QOt% ﬂﬁuﬁlu%7/ SR
©o o© < bw T 2o & B mdgyﬂoﬁwgwﬂ
o o) ™ T o ol R~ do T N T O
o O N Ao o ol D o < — = iod <
O o T = a NN = 8
T = ) o NG N el il - x =
K = O o o W 0 E.# = X =
B %0 o of e | X A
po o SEe : W m
mr = o) © o <
O
- oo
3- 0 E]ﬁ ey
%MaL T
=hF |7 2
S S35 3
B/ e w ° Mnﬁ o
RS
2] go W_W\




N

1. ?ﬂ_?yﬂg—ﬂ_xﬂg 7H~9— ......................................................... 7
xﬂlxé ?j_:rL7H],j—:x],'94 EEJJCJ)—}\(j ........................................................ 7
0 AT UG T AT s o7
A1A AFNE FRAAA L FRUA e 27
xﬂz;g ?j_—rL7HEj_;]- ‘E‘}—i 1;!_; LH%_ .............................................. 30
A3 O TN HEAD T weeveevreremsessessesseiseisisssssiss s 4
3. B3 AT W FEH FBOof J]O]E 112
4, AT AT TG AT E e 128

A1 AFA B} A F] e 128

<EA> FHEAFTIEe] AAE 7 A



Folx AAel Ao

1.

A1 ARG AL e
A1E ATALe 224

)

=3

i

]

==
fus

WS chekg Aol

e
T

el

RORA, FolA ]
[e]

e

EERTE

°

SR
27

[$)

=

=

o/l 2
of AAL

=

&2l

at7] o

e
ok

ok

J2} 7}

£

-

T

ol

o)

)

—~
fite)

53

g 2ol 2] 5}

ol N E

=

M 7hel g Ao] 4

’

3
S},

stz Folx] o Al

[¢)

-y
.

=

=

sfo ol

FolAlA £aE F7)

S

2

[€)

}

R4

]_

i

152A41e] B5 FALE ©]

sz A,

P2
}

o
pal

A AA S A}

)

o

T

Al

AF3
ol
ol o

S|
=
T A,
Fls
H

’

T

il



B!
el 44
o g
&g
&N B

HE off
HE| Xl

&S

Mgt
L
EHea
SM2l 28

a9 1 AR A A

{wezaomse ) | osseczuw }

i<, T 4
(20 FAN

THH 2E
(OFD| e HIER LR 5)

Ao 2R

% ABLE S F0f

s ¢ (HEHEA OlEEY S 5)

B 2=

MEXs! (miSEet 947 BT

Y 2 AAe] FeFY W AR

2. A7 9 2 7y Ma

i E8E
A &2

R R
uR ¢
B 0k

o g
%

iy £
L

FobA AW d EE RS Fads ARFHoR FATAF Ei vhelg e
2Ae wAG WAFS Sojof sl oMoz WAF ¢y Fol FARANA dolibe o
Z Ee ooy g 2402 e 952 Aol B Aadol I

® oA E G D Gutole s Bol i MAAE adl(hsutol o8l AF)st F¢
F fvel At WA AAGINE 5 AFA ADIE HPHoR Besels AT velex
4 2 9Ee BA6l 2T 5 b AR FobA A Y 2 AmAE wsad
.



(F)of=nte] @ el A A IgY xﬂ% R oHpol Y A At AW e i, A
= AR, EAE B dd @@
of =t EGATAe] FAT 2AE FHst] Fobx A <Y R A=

a
=)
oo

wE > ol

By
P
LTS
N

o
i
_>4_
H

i
P
2

of
2
O
o
i)
i)
=
T
=
i)
_%
> ©
oo 1
)
N it‘-ﬂl
4

rlr ol
o
o
W
o
lo

° 3
ot
ox
2
D

z r
oct
o
I
o

T, ol
~|

T

o

ol

ob

rlr

jals
oo

i)
il
i
JL
=
i
&
At
-{o
!
HU
e
\
My o
2
>
=

B o2 =
2 oo lo

RV
ultd
e

il

NEate] FolA] A ARl &4
g Fol A FUEA St Aoz STAT3 2]&2 9l luciferase A<
HF3ka gloj A, IL-6/STAT3 HAE Aol HAdA & ZFHS Bi3h

= =
of ola wHE= W, Bé%‘i?ﬂ*o‘é oA &
=
=

2 oot
¥
Mo Jfu
0.

=
Uy
£
o
i)
ftlo
=
e
ol
)
=2
R
oo 2o

-
ot
=
rIr

3. AN T4
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E7he] vl ool o 30009 oldelm w oA Aol ogh Fafoe AR 12724% ¢ o

Foletar 4 A 9l&(Bendali &, 1999). ¢ f-Evhebes 201176 Abmlo] FAA AHES
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E. Coli Standard Type

125 =
1.00 =
g 0,75 =
% 0.50 =
c
0.25 =
0.00 <
E. Coli 1 1 1 1 X10¢CFU/ml
NormalIgy - 10 - - mg/ml
;—; Specific IgY - - 10 30 mg/ml

of tigh IgY®] FFrtel] 2~ T54AH
ghelat7] 9l ste], mlolei~ FaahA 28-S AAsA S
AAIZ &, SoldaraAe oa nlo]gj~ oA aHE
A5 Bkl AR IgYel ok wlelgl~ 7hed oAl F owlo]# 2~ Titer 7H
A5 Fste] invitro 21t A ] IgYe] Fnfolej~ &5

[ Only Rota virus treatment ] [ Rota virus + IgY 500ug/ml]

1) Cell line : TF cell
2) Virus : 200TCIDs; Rota virus
3) Ig¥ treatment : Rota virus specific-Ig¥ 500ug/ml in virus infection media

[ Reduced viral titers |

Rota virus titer : 10°7 TCIDso

Only Rota virus (TCID 50) 10%°
Rota virus + Rota specific-Igy 107
Reduced viral titers(Log 10) 4.3

a9 5 dgEdA e FrpolY s B FJAA AL

F15t7] Askel, FFANA [gVE FHE
15t e IgY HIAE FobAel At 263%7

AR Al ol g A Ale] EeRbE A
A E dozlow IgY Al AelE Fote] FobAl AAMES 29%E Al 4 9lSl
. R IgY WA dolAE 2nke] o] FobA] HAE dojud wkw Eabe] IgY Aol A=

AALE FobAzt 99le. B FFARL Batel IgY slwe] AFol FolA AAEe Ao
[e)



[Ig-drink] diarrhea prevention/cure effect inspection experiment result Diarrhea outbreak rate

30.00%
Diarrhea after birth Number of the
Number of antibiofics 25.00%
Group the 1-3daysofage 1-14days treatment  Mortality .
individuals Over? 1t '
health diarrhea health diarrhea ‘ XE e 15.00%
times treatment
55 2 2 15 10.00%
Co?trol 5 4 i D
(*4) %65 (5 (3 (63) s
000% .
35 0 34 1
Test group
(o % ) 33 0 1 0 Control Test group
(100) 0) 97.1) (29 (Colostrum administration group) (Ig-drink administration group)

2t HAE A9 npx]d (Portulaca oleracea L.) $H A &
Al
2]

H

vl x| & (Portulaca oleracea L.)2 A A& YA AE7 HH|E3 v &5 &3 o
2
[e)

sjdolE2=A, E7le =717k Wil el 2o AE HAvE, eqx, A, “}74 A ToRE
B A A w=deld A, wixde] ofstd BA4L )%, olx % o|de] F}
g Ao LEA YA, AP FEE EE ol R IL-6 AN 2B, 53 9F
A Aghell Weld = Gzl vk glen, & Adgxlsd oste FEE U,
HHE S IL- ﬁf'STATS 11 uHIﬂ =]
—
delpyg '-E—EI‘.L—? 5% 2 == | T IL-68 & STAT3 9! AFUSHL Xfs)
Imll =5 —

L I =




DAl 28 IL-6 7= 9T AL A8l &4 HS (n vitro HF)
|

ntx o] et F9F a9E F2st] $ske] “IL-6 % STAT3-dependent luciferase &
ArE Al A E FEE A7HA (R, 4l A olAEHolE, &) BT MESAS
el A &+ F%EolA IL-6 +% STAT3-dependent luciferase &4 &<ls] ¥ Az =
FEEe AL ogts, Ak o"HolAEolE FEEA TR EH R Dol JAHES
gl & AL, IL-6 +5= STAT3S QI4tkst JA] 22 A3z wAd F5&9 A8 24
= AsstA s IL-65 9454 AlolE7IC R A5 e A dofd A 2 o] HE
He o dEA Jdom, g IL-6 F&Add e TIAE Tt A5 WEA =
ol ZAHATGE Rauvl SREAS. b L6 i Asdd A8 S48 M= vpAd
FEEY AT 9548 G THAANRE ARES IS,
2 O 0 ue/ml IL-6 (10 ng/ml) - " + + + o+ o5
= B S ne/ml E(OH (pg/Aanl) - o - 10 30 GO
g 10 pesml Gienistein (jivD - - - - - 50
;E ; Zg :I‘::';’:ﬁ P-STAT3(Tyr795) WD — — — —
=) Total STATS — —— —— — —
E IL-6 (10 ng/ml) - - + + o+ £
Hexane (pre/ml) - 60 - 10 30 &0
Genistein (VD) - - - - - - 100
= = 5 peg/ml P-STATI3(Tyr795) — — — e c—
= 10 pa/ml
2 B 30 pe/ml Total STAT3 . — — — — T —
g _ 60 pa/ml )
= % TT.-6 (10 ng/ml) - - + o+ + o+
=B EtOAc (ue/ml - 60 - 10 30 60
= Genistein (jiMD - - - - - - 100
; | P-STAL3(Lyr70%) — — — e —
=) . 2 o [T] E
( ) TM-6 FrOH Hexan FrOAc Water Total STAT3 S S —

TE8 AlEFEAAM AA FEEL IL6 = T AadE A& g

58, A 25E F a7k $5% AdoAHE FEE9] 45, -6 oI FEH
= AEHAEEZER] JAK2, ERKe| 14tstE A&, dsdd 3220 CRPY WA Y=
$E EHOT AAFS FA5Y S,

IL-6 (10 ng/ml) - . 4 1+ 4+ 1 o4 50 -

EtOAc (ug/ml) - 60 - 10 30 60 E “

Genistein (UM) - - - = = - 100 % -

B 40

=

p-JAK2 —-— >
= 30

'
. - 20 _

B-actin TR T ST Z

= 10
e

p-ERK o m=m== :

. IL.-6 (10 ng/ml) _ ST TR TR 4

3 EtOAc (pe/ml P = =
i g Genistein (100 pM)

a9 9. AlEFEAA v E oA E ol EFEE] IL-6 = Aadd As|dA
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Dextran sodium sulfate (DSS)
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Colon histology
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Blood analysis
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19 10. in vivo experimental design
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s

140 -
-2 Control

= 130 —o—DsS
£ 136, —0— DSSE10H (200 mg'ke)
E —m— DSS+EtOH (500 meke)
S 110 —0— DS$§+Hexane (200 mg'ke)
E --#- DSSHexane (300 mg'kg)
'E' 100 —#&— DSSEtOAe (200 mg'ke)
B gl —&— DSS+EtOAC (500 mgke)

0+

2345678 91011121314 (Day)
B C
DsS

140 1 50 mglkg Con PBS §S EtOH Hx EtOAc
= 130 + [ 200 mghke
g 120 500 mgke
= 110 4
g‘ 100 4
=
= 90 A k |
=
= 80 ' '
S L

! , ] / i

60 =

Con PBS §S FtOH Hx FtOAc
DSS
= 5 [e) = =1 & ==X o S5 =i
ag 11 954 & 248 vpe2 sERPEAA X d FEE Rt
[e) 5 == =
A vlg=AZEWE, B 2470, C A4, D 24 4wl A

3+9] effector cytokines$! interferon—y, IL-4, IL-17, TNF-a, IL-6, IL-13<]

T3 3% DSSE 423 hEd fattolAd F7hE thr) sulfasalazine X &4 Fo
5 == = 5 2] = 5LO B sk 2= o
A FEE FoATA FASHA FaTs FAT F AAS.
B 30 mgke B 50 mgke B 50 mgke
45 ] 200 meke 80 1 [ 200 mgkg 60 1 [ 200 mgfkg
40 500 mgkg 70 4 500 mgkg 50 4 500 mgikg
g 2 g.__* 60 @
£ & - £ a0
e = & 40 = 30
> 0 T 1 I
Z 5 30 A b
215 = g 20
h 10
§
0
Con PBS SS EtOH Hx EtOAc Con PBS SS EtOH Hx EtOAc Con PBS SS EtOH Hx EiOAc
DSS DSS DSS
50 mgike E 50 mgke B 50mgkg
30 [] 200 mgkg 140 - [ 200 mgkg 700 ] 200 mgkg
25 [ 500 mgke 120 4 300 mglkg 600 - 500 mg'kg
= = = 500 4
& » £ ]
& & & 400 4
3 15 = = 500
! : S
10 = :
Z = 200
3 100
a 3 ; =1 04
Con PBS SS EtOH Hx EtOAc Con PBS SS EtOH Hx EtOAc Con PBS SS EtOH Hx EtOAc
DsS Dss DSS
a9 12, v E FEEC] 5 APl EA oA 23
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7b AR Ss|2A i Ve he

Far, Aulolel s W WABHERE 249 gV 3 A S5 AALA 0}
ALAE o] 83 Folx] HAAY ot 2 X 58 7|5 ARFHTIA 2 29 FE (A
Aol ATESA) B 7%
U AP EF A A3
o]l g
29 saus 427 AR
Folx] AAY o0 8 EdZe] #e Aow, oA 7t
A, WA, BES wasts dAFeAZw Wl
SAE W8, 292 ¥ies Ao =49
gmmmmg | LPAPE] 2 vholela A, mepbolea, A, |
| Eet o mae @A A AE@ AwAt 2o A |
1071130139 | 3 "o Ggpapalsl deletaAES waba zame | T
Az oA AR FAF
(o] d] AAGEAEE nx & 222 A &5 29k
= dolA Fol7t 9o
FolA AAPgo O@ O FAS Leldwe mat 4
0w Folx HAAMES Qo= Awdel Hu R 2
Nude FEde A guMAS dAow ADAS W
G | G8AA U8 FAE Bess Aol 549
5 3?12;6;7 [§A1E] Solx AA fuwe Fgow Agse] A | ue
Gl GFonRE WS AAdTE FoH AR §
Abgt
(o] d] mhxad 222o Abgalx eiovhs HolA A
=) o7t gle
A4 AT AAZe gF JRFA L 478 AaA
Ao B Aow WA tgde Hwad Kss K99
2 087pol, oA EaZ Eatal wMaAS olfetd i
\ FmEEES | gad2 Axss Ao £ Sk
10-0267746 [FAPE] tHdat st o s d3stA s Aardltis dolA Ak
SR
(o] ] Holx7t A garael Tarslo] QX @i, wh
2 2220 J8ax Sers Ao 2ol7t YL
NEE AA =AAES Ao BAdA AW EE
(Portulaca genus) &%&, 53] 4]H]& (Portulaca oleracea)
o] X AH-(aerial parts) FEE &% T3 A
9] e sl A 2AAe AAZ 4u S
gagMEs | - . - a4
4 oo ooonr | AT FEEE ALgAm, Aol w3k vk A | o
QAN AN H ] i Aol AY fALE i
(o] ] Holx7t Aarael Tarslo] QX 2, Ho}
X A gt 2 oulo]g o] dlsh WhEHEHA|(IgY)E
A v Hel A Aol 7t oS

M2 ok
o
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& wpolgf i AAPY B2 U dg IgYE Axehs
Bl 4@ Ao, B Gade BAGE A=Y
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2012 2013
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=2 : IFAH(International Federation for Animal Health), BCC Research(2010)
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2 (F) SobA T | AA B | A S AR (S Rke)

-7 o] 12,108,000 6,054,000 2,421,600 36,324
TAHE 9,938,000 4,969,000 1,987,600 29,814
of= &l L} 51,895,000 25,947,500 10,379,000 155,685
5 27,600,000 13,800,000 5,520,000 82,800
B 213,035,000 106,517,500 42,607,000 639,105
e 4,364,000 2,182,000 872,800 13,092
Aot 11,915,000 5,957,500 2,383,000 35,745
v 89,800,000 44,900,000 17,960,000 269,400
A= 301,100,000 150,550,000 60,220,000 903,300
EU 88,150,000 44,075,000 17,630,000 264,450
A 5L 17,121,000 8,560,000 3,424,000 51,360

21 Al o} 19,132,000 9,566,000 3,826,400 57,396
§-=Lefolnt 4,408,000 2,204,000 881,600 13,224
T 100,550,000 50,275,000 20,110,000 301,650

ol FE 6,485,000 3,242,500 1,297,000 19,455
iy 3,850,000 1,925,000 770,000 11,550
A 961,450,000 479,130,000 | 191,652,000 2,874,780

(USDA)
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50%, 70%, 100% ol&t& &wf 200 mlE H7ksh 5 o

o
o| A 5 A7t Bt FEEYTt 27 n A B FEES To|DHE o743 T o

—_

= 5
AS 7t FEFSIF e 5 vpHdEA FEELS A WEE 20 mld A &8s 9 L, o=
HPLC system®] Injectiond}”] A C18 sep-pak 7}EZ A S o] &3le] v]|=FA AES A A%

Extraction Filtration Dilution

Il of powder saple 70 % ErOH axt Evaporste under vacemn at Divied smnple Resolution Filter by C18 Sq-Pek Sanaple Lind
Add 2000l T0%6 EOH Filter by filter pagrer {100 w'C it MeCH 20ml cridges (Watary) 1 0 injection
Extract w70 viaber batly 4 e U:l.nguIll.hLu(o}

Inoars

t}) HPLC chromatographic system A® =7

¥ 4. HPLC chromatographic system A& %7

» HPLC condition #» Solvents gradiants
System Agilent 1200 Series Time (min) % of solvent (B)
Flow 1ml 0 17
Sample inj. 10 ul 15 17
o Phenomenex Luna 5u C18 100A (250 x 4.6 mm) 40 325

40.1 100
Oven 40°C

60 100

UV/VIS-DAD 320 om

60.1 17
Mobile phase 0.5% Acetic acid in H>O (A), Acetonitrile (B) = e

(]

TUA 2 A dEs FE2ES e E ARxEES 4437 98 HPLC #4S 83t
Aok =Tuike] AS- 148 17 A A major JAE AT F glowH
21, 234, 36 oA major I ZE JASAT. AA 178, 21F, 23%, 6%

M o
=



ferulic acid, (7°S)-N-trans—feruloyloctopamine,
daidzeino. 2 FAHMH FIAES B2 AHAASY] +x

(7'S)-N-trans—feruloylnormetanephrine %
E glstArh

1
=

™

=LfjAb 50% EtCH

Z=AH50% EtCH

MJ\MJM

=LAt 70% EtCH

E3A70% EtOH

I FEEH

T ' ZUYAF100% EtOH HJ '

Z2AH100% EtCH
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1}) HPLC
¥ 5. HPLC chromatographic system A& %

ges 75 SR 24

°] HPLC ZZnE 1%

germacrone 3}3E0| HIilE a1
FE=d dig 24& AAS 49, 3F
FAHE HPLC AZnlEadys HolF
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» HPLC condition > Solvents gradiants

Swystem Agilent 1200 Series Time (min) % of solvent (B)
Flow 1 ml‘min o 30
Sample inj. 10 pl 20 30
Column Phenomenex Luna Sp C18 100A (250 =< 4.6 mum) 30 20
40 S0
Oven 40 =*C
42 100
UV/VIS-DAD 210 nm
50 100
Mobile phase H,O (A). Acetonitrile (B) &0 30
o Germacrone
(0.1 mg/mL)
AN }

HEENEE]

o
—

OLD AC
(10 mg/mL)

HEREEER]

i
Sl b ows tpr L r BN

New AC
(10 mg/mL)

NN ENEN

AD AC
(10 mg/mL)

p Besto i sl g _.}.‘.}lk

r

a9 15 ofF o©E FE=¢ HPLC A=vtEH

RN EEEN

£51) \nel Vemsie !-‘5'5”"!5_"..}..!..5 i

Lh SobAl Aaby A1 Aol tigk SoldaA At




831 Oil adjuvant® ol83ke] P71 HEE EF WAL AWk ALE WAL A
Fabol Fobd AAME et wholels W uhelelol] B M) IgY(Sol T FA)
g Fhehs ARe YAsn 0B TE I R Azl yHar

2) FobAl HAAMY IgY & w71 g9

7F) wpole] 2w &f

4 ZEpHlo] 2] 2~ (Bovine rotavirus)= g o F- A4 AL 2 3 (KVCC-VRI200179) ol A = ¢F wF
ol AMg3tt) wiolgl A TES Y A EFEEA EYS Rhesus monkey kidney
(MA104) M EZE AF-&-3FSl o A ol S <13l DMEM ¢l 10% FBS, 1%
Penicillin/Streptomycin solution® H 7}t 1L, vl ZA4S 5% CO2¢9 37CE A3 Al
Ee T-25&¢235 o]&ste] g 375Ynttt AlZ7F 80790% 78 = Abek AdEjol A Althul ¢
shAth wloleglzel o] o] 83 T uA = FBS7F H7FE A @82 DMEM HiA] o] 10ug/ml
trypsing F7bsto] AMESAT & 2Epafol 2o A SE 9] A uiA Imlell wlole
100 s E3ate] 37TColA 1A17F ¥k 5 MA-10441 320 1-2A17F 7h2F Al Zich wlo]#f 2~ 3F
A wAE A AL 10% FBS % 1% penicillin-streptomycins %33 DMEM<S # 7}slo] 3
7C, 5% CO2 ZxolA wistact. 7hd® MAL04AZ2] oF 80%°] CPE7} dold w7t~
1-34 7 v ettt

N

-

) Genomic RNA & % §d4 5%

2~ ZEpnpolg] 2o 7w AEe A= 300xle] TriReagent (MRC,USA) 1mlS #H7}sko]
Hlol2l 2~ RNAZE F%319 1t Maxime RT PreMix kit (iNtRON,Korea)E A}83Fo] cDNAZ
FAstAen cDNA 94 tes FFo= sto] VP6st VP73 4E 2xEF-Taq Premix kit
(SolGent, Korea)E A&3ste] F3F% sttt x5 S%317] 138 primer(Tablel))E &7d 3t
Ao forward primerd] = EcoRIZ} Ncol & reverse primer®]+= Xhol A|gFah A7 ES
EFAAT PCRENL 95TelA 15 & & &40 S43te} DNAY ¥AS 8 & F 9
5CoIA 20%, 56TCAlAl 40%, 72TClA 40%7F RH&& 300 ®"EESES™ TI100TM Thermal
Cycler(Bio-Rad, CA, USA)E A}&3}dtl. PCR WHE&E& pGEM-T easy vector(Promega,
USA)d 224 torn d7IMd 24s &8 229 A5 &< skt

3£ 6. Primers used for amplification of the DHV

1 ) ’ S]ZG
Primer name Sequence (5’—3") D)
5’ -AACGAATCCATGGATGTCCTATACTTCTTTGT-3"
BRV-VP6_F (EcoRD 1.207
BRV-VP6_R (XhoD) |5’ -TCAGCTCGAGCTCATTTGACAAGCATGC-3’
BRV-VP7_F (NcoD 5’ -CCATGGATGGATACTGCGTATGCAAAT-3’ ° 300
BRV-VP7_R (Xhol) 5’ -CTCGAGTACTCTGTAATAGAACGC-3’




400bp
300bp

19 16. PCR product of BRV VP7 (EcoRI/HindIII)>
Lane 1, DNA marker; lane 2, BRV VP7 insert DNA fragment 342bp.

Vector

Insert(342bp)

19 16. Enzymatic digestion analysis of pET28a-VP7(EcoRI/HindIII)
Lane 1, DNA marker; lane 2, expected 342bp VP7 fragment and 5369bp linearized vector.

o)z Ty

Zyzkol f-AA WS 98] pET32a(+)¢F pET21d(+)(Novagen. CO. USA) VectorE AF-&3+1
=t pET32a(+)vectore= N-Etho] thioredoxin Wl A3 6712 3| 2Eldo] AdF oo
T7 promoterE 7}Zt}. VP6:= pET32a(+)o] VP7Hd A= pET21d(+)® e F2Y 3kt

(Fig.1-2). Axg 9 d f4dx2 F2 d3ke E.coli BL21(DE3), Rosetta(DE3), Tuner(DE3)



%% 77 g5ehe] smie] LB o) A4 A (100pg/ml ampicillin)] 4 8% @ 5, 37CAA 16
A7 ESE WSt ZAztel gAAR wF A i e 50miel LB o AMIA(100 pg/ml

ampicillin) 1 1/100°E AHES ] 37C NS AA|5 e, E3BEAE o]l gdle] SHEE
4389t FEE(A600)7F 0470600 = o wj7pA] AEfE AAEh TE A ~E 9
T7 22 HE o] &3l7] ¢3lA isopropyl-B-D-thio-galactopyranoside (IPTG; Sigma, USA)
5 FE=(0, 025 05, 0.75, ImM) H7F 3 H 1/\]{} Ao 2 GRS ImlY 538t
A e o did Beas 2318 HESAT F AN Sk wigE F high-centrifuge
= ©o]&31910,000 g, 4TClA AT E S & dAE 53 g5 50 mlo] &
A AL 5ml §7 $F NGB0 mM Tris-HCL 05 M NaCl, pH 80)22 Al ¥/ AlAE
F7F2 1% Triton X-1002 40 pg/ml phenylmethylsulfonyl ’florlde(Pl\/[SF)E 7

A 20 WkSskRvE 1 F 100 ng/ml lysozymes H7bste] & 4ol &= H, dEolA 1A%
g & NAFLAE o]&ste] 43 sles 33 HAste] dAwS &4 ST o=
10,000 g, 4CelA 15&7F AAlEgste] &y F&34 584 FiEe oA

SDS-PAGES %3 wula wae selstar).

M o
o

F1 o Sall, Xhol

< VP6 : 45 kDa
g
&
pET-32a(+) Bamit
(5.9kb) trxA(thioredoxin)

219 17. Schematic structure of the pET-32a(+)-VP6 plasmid

His tag

VP7: 31 kDa

pET-21d(+)
(5.4kb) Necol

19 18. Schematic structure of the pET-21d(+)-VP7



oh) Azg v l
Cell lysisE 3} o] X Inclusion bodyell A4kel @S SDS-PAGEZ 133t
SDS-PAGE& v 22 x7dstol A A3t

SDS-PAGE : 12% poly acrylamide gel

- Resolving gel : D.W, 30% acrylamide gel Mix, 1.5M Tris(pH8.8), 10% SDS, 10%
ammonium persulfate TEMED

- Stacking gel : D.W, 30% acrylamide gel Mix, 1.0M Tris(pH6.8), 10% SDS, 10%

ammonium persulfate TEMED

10_8412

- Sample dye; 2X SDS-sample dye

e Ao AFL sl A
Western-blots Al &ste] AAbd 3
t}.

- Blocking buffer : 5% skim milk, Wash buffer : TBS-T

- 1st Ab : Mouse Anti—His—tag ab 1:5,000 dilution 5% skim milk
- 2nd Ab : Anti-Mouse-HRP ab 1:5,000 dilution 5% skim milk

Z3 el o= 6709 Histidines ©]-&3ke
Kol

ASeF 3 Western blot A1 8ol =11e 53 2

% 19 T 209 Aol yERwol Zhzbe] Al " i vector’b AU E AEE LB
borth® ®jstal IPTGE #2d sl S v Induction & BRV VP7 ©@ld 9z k3] &=

o 3 P
As S F AATH

1 23 4 56 7 8 9

19 19. BRV VP7 recombinant protein expression by pET28a(+)-VP7
Lane 1; non-induced pET28a(+) vector; Lane 2; induced pET28a(+) with 1.0 mmol/LL IPTG
after 1h of incubation, Lane 3; induced pET28a(+) with 1.0 mmol/L IPTG after 4h of
incubation; Lane 4, 6, 8  non-induced pET28a(+)-VP7-E.coli BL21-DE3, Tuner, Codon
plus; Lane 5, 7, 9; induced pET28a(+)-VP7-E.coli BL21-DE3, Tuner, Codon plus with 1.0
mmol/L IPTG after 4h of incubation



1 23 4 56 7 8 9

. -
75kDa —
L
i e

S0kDa —

— T — i —— —
35k — 3
25kDa —
17HDE — g

19 20. BRV VP7 recombinant protein expression by pET28a(+)-VP7
Lane 1; non-induced pET28a(+) vector; Lane 2; induced pET28a(+) with 1.0 mmol/LL IPTG
after 1h of incubation, Lane 3; induced pET28a(+) with 1.0 mmol/L IPTG after 4h of
incubation; Lane 4, 6, 8 non-induced pET28a(+)-VP7-E.coli BL21-DE3, Tuner, Codon
plus; Lane 5, 7, 9; induced pET28a(+)-VP7-E.coli BL21-DE3, Tuner, Codon plus with 1.0
mmol/L IPTG after 4h of incubation

u}) Salmonella typhimurium, E. coli Hj %
Salmonella typhimurium, E. Coli & & dujA|o] =st & 37T vjF7|olA 1Y & 7]n8] s}
At Z2ZY(colony)E &3t ¥ FH|E 10ml BHI brothel] HZF3ste] 1€ &9t
1000ml BHI broth HF3le] 37C HEujF7]o A 24~48A)17F A stdt). 5
S 03% 2T (formalin) &2 48A17F Ao E&35tA]71 & 10000Xgo 2 YA
S PBS(pH 7.2)% Zo)+ F, 0.1% ¥ =% ¢ (formalin) &= E}/\] 283l E AT &3
F,1U3E Ao WXE F 4T dF A BASFAC g =
(Spectrophotometer) S ©]-&3Fo] 1012 cell/mlE T== %3 4SS AT

AFHA HES 913 vlolej o) A "Ml d e w5 MAlS o 2ol A SHY
A Z d W 2ad 39S A9 =1} Adjuvant oilE 37+1C water bathel 4]

9o Formaldehyde solution 37 %& 0.1 %
Yol A%sla, 70 % €3S e dx AZIY 987 315FAd) Cap, PBS 1x, A, #A,

37+1C= "% water bathel|l Z+ Z+9] adjuvant® 2o} 20 #7F ¥t} Homogenizer = 7| =

AL, 70 % ¢AZSS By dxr Az did s s o =9 &
YL ZF AFEEAE 70 % od=s EFote] B2 @AT & FoE=E dyer. & &
¥3 adjuvantE 43931, Homogenizer 5,000rpm/min £ %% 25 min - Centrifug ]33 %

WA o B F A S8 NAow AL dn.



AreA AlE el A AbdAle] HF oF 2577 o] % Hy-line brown A€<S o]&3ste] AAkd
AEAE WAS HE SlF A, HE T AAE ATS o] &5t olge) T2 FAHSE AEE
ey sk

7. ARRHAAG WA gel A

=5

Group ooy 9 A
R-1 Rota Virus A, B, C + E. coli + S.Typhimurium
Rota Virus A, B, C + E. coli + S.Typhimurium +

Rota Virus VP6-5% 1 + Rota Virus VP7-&%= 1
Rota Virus A, B, C + E. coli + S. Typhimurium

Rota Virus VP6-5% + Rota Virus VP7-%

R-2

R-3

Al B 71E o]&38te] 30,000 T 50,000rpm, 2 T 3A]%F

Al 5 TSRS Al sk, PBS(lX)E o] g&to] Eo]Zth PBS(IX)E o] &3to] %o}%
pellet =2 Soincationg A &3 F =LA Eg 7|2 30,000750,000rpm, 2 ~ 3
FE NS AAS PBSOl Al 4 AlZloh AibE AMEF2 filters M 3ta, XEY
S W3ste] ELISA 38 &

A @ o d@d AF § m3de AA A 8
ATt

th dhelEel ELISA A4 dald 53

grel ol wfgFe] Eu o wjgS el &7 9000rpm 4TolA 3023F AR Bk
FENg WEa, PBSUX)E ol&3tel 23] AlF gtk 10mM HEPES buffer(GibcoBRL, USA)

500ml 2 & FHA12 FH oAl YA E o] 18] washingdtth 948 & A5 AS H
2] 3L pellets 10mM HEPES buffer 300ml= suspension & 30 ml® #53}¢] sonication(103%
sonication, 10% hold, 10min)3dte] &<4-S Lysis AlZIth Lysisdt &5 42 §8000rpm 4Tl A
3087 PAlEte] A=dlS AL pellete W ETH B3k A=do] 19%  N-Lauroly
sarcosine(SIGMA USA)E HF 5% 01 % 7l H =55 H7EsE & A2 4 10 &#3F A A g
% 15,000rpm 4TColA 5087k %’é st JEdS vg i detergentE A A7) &
pellet-s 10mM HEPES buffer 50ml=Z ©A] F-FAA 15000rpm 4Col Al 5023 94 ek
o QAR & A=dS A AL pellet(OMP)S 10mM HEPES buffer 25mlE  H--53kt}.
pelletE 3 % sonication (10% sonication, 10% hold, 1min)< 3}aL, 0.45um A}o]=
fillterdt % Formalin 0.1% Thimerosal 0.01 %7} ¥ %% H7igich @il dS A=Fsta OMP
dde] A S g2lsr] gt 2T H S AEste] ELISAR A



th) & 97t 48 913 ELISAE A= wuid A

ELISAE &3 A9 7= slstr] #fsked, z24 zhe] Azxst @9ds Ni-NTA
column(QIAGEN, USA)& o] §3tof ofgfel o] &2 sl

duld Zy AAE Aste] AxE G gl AL e sdeA PTGl o3k 3 2y
A4} Lysozymes ©]-83F Lysis #+4S AA 7% Inclusion bodyE 8M Urea bufferg o]
gsto] @ES ol AREEFST

i Al ARE He Aok the o] Alxskiith

- Lysis buffer (NPI-10) : 50mM NaH2PO4, 300mM NaCl, 10mM imidazole, pH 8.0

- Wash Buffer (NPI-20) : 50mM NaH2PO4, 300mM NaCl, 20mM imidazole, pH 8.0

- Elution Buffer (NPI-500) : 50mM NaH2PO4, 300mM NaCl, 500mM imidazole, pH 8.0

- Ni-NTA spin column

o

o

eh) d2@A e qrkE SA6H7] 917 ELISA A1d 3

w3t Fo] Eojtad e 97l Indirect ELISA method WS $83te] =4 3ttt HA
zb gl HAE s E Carbonate coating buffere] 3]41ste] ZF welld 100 ul & 96well
polystyrene plateo] Coating 3t 4ColA over night 3tth. (1=, 37ColA 1A17F A7
t}). PBS-T(phosphate buffer saline, 0.05% Tween 20, pH 7.4)2 A% 3 2% BSA7} 3
¥ PBS(1X) buffer® 1A1ZH&<F 37Col Al blockingst® 73719} 22 Wgoz A3t &
Az, Fddzs 2 AES 2X A At Welld 100 p# FaL 37TColA 1A AA
sio), A7 & 39 A& tar, 22F A (anti-chicken: Sigma, U.S.A)S PBS(1X)el|l # A %
8] Ad35te] ZF Wellel 100 ul 2 3 & 37Tl 1A7F ¥-3A] 715, 1 & 3 A3 S 3t
substrate® TMB solutionE 2z} welloll 100 ul 2 253 thS 2-2o|A oF 10=7F ¥ A7)
i1, Stop solution 1.6N H2SO4 100 uls &3t Hb-gS T2 AlA 450nme] I}l A
ELISA reader & 7} well®] $3 %55 A3t ELISA value® YERURITH S A3 &
AAES] HAgs 2uls oo Aed el S kel dYgete] 4 Data®l 97tE UERY
ATt

6) A AldS T GRIFA L] A R AE 2

—\711
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ot
%
>
=
g
Q
<.
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>

Rota virusol] th3dh WAz} )z wlal o
& A= Gegs dolry] S AES zgsga}giq, Cl

3 Td o] AT A ol 213 of] A
e de S3ehA ¥ 2513 A dd VPeE 27H vk 2Ao® 74 74 £
d 1523 o2 TS Alxste] AbeA HEE H AAE dSEs o] &ste ArtE =4
sl Aok
WA Rota virusl W3k 9715 &< 3 A3} Rota virus®t AxE @ d S E3deA g
WAS HEe 1512 Rota virus &ol| gt 717k 234 F 3574k o] % aste A

Bla, 1 9] gl tefM = 7 dAH o= Po}“ Aee B
Rota viruse] A2l 971= A& s} %

|
o]9} H]3] Rota virus$t A %3 woldS &3ka o)

’

Hed 1528 37 HEolF 7HA



A7pF dAIR R FUtete AEES B, HAA Y
Al A3 Az gz VPeE 27HA4] =1 % 7}
A7F7F FAdol wHol 2560074 77 vYERE T 1529 A5 2‘%?— l—rz}—e— 71%.9; a}
o 12,8007}A1 9] H7}7F St hHA FHFF AR = 25, P&

-39 A 6400014 @AIH 0T Z7 A 3HHF o]l Ut 25,6002& A3 7
S 1Y

ofof welr 2 A el wd EFAQ Rota virusell thieh HHAA GrH7F 2F-12H
U= w30 o E=A Aol HAa, A dwde] A, 15-2 o Hlste] 15-39 4
T AR b AoE YEhY OF-38 AxE 9o g9 T At

N

3# 8 R-1 2w FaE 7z} ol g 97t 2+

F=}H RotaV-A RotaV-B RotaV-C E. coli S. Typhimurim
1-1 1,600 3,200 6,400 3,200 1,600
1-2 1,600 6,400 3,200 3,200 1,600
1-3 3,200 12,800 6,400 3,200 3,200
2-1 6,400 6,400 12,800 6,400 12,800
2-2 6,400 6,400 12,800 6,400 6,400
2-3 6,400 12,800 12,800 3,200 6,400
3-1 3,200 3,200 6,400 6,400 12,800
3-2 3,200 3,200 6,400 12,800 12,800
3-3 3,200 3,200 6,400 12,800 12,800

E 9. R-2 7§ Fabd 72 el @ 4k Az

2t RotaV-A RotaV-B RotaV-C E. coli S. Typhimurim
1-1 300 6,400 3,200 1,600 1,600
1-2 1,600 3,200 3,200 1,600 1,600
1-3 3,200 6,400 6,400 1,600 3,200
2-1 6,400 1,600 3,200 3,200 3,200
2-2 6,400 6,400 12,800 3,200 6,400
2-3 6,400 6,400 12,800 3,200 6,400
3-1 3,200 6,400 6,400 6,400 6,400
3-2 3,200 6,400 12,800 6,400 6,400

3-3 3,200 6,400 12,800 6,400 6,400




# 10. R-3 1w Fxd 2zt 3ol igk o7F 243
2t RotaV-A RotaV-B RotaV-C E. coli S. Typhimurim
1-1 1,600 3,200 6,400 800 6,400
1-2 1,600 6,400 3,200 800 1,600
1-3 1,600 3,200 6,400 800 800
2-1 6,400 12,800 25,600 6,400 6,400
2-2 6,400 12,800 25,600 6,400 6,400
2-3 6,400 12,800 25,600 6,400 12,800
3-1 3,200 6,400 12,800 12,800 12,800
3-2 3,200 6,400 12,800 12,800 12,800
3-3 3,200 6,400 12,800 12,800 12,800
D EARE NS FAels FAAFAT
Ak A AP or HAH Rota virusd A2 @A) EFMAS Axzstar QGAIE
2 OEAAY 5o ARE ANSY) ste] A sl JEALS o WA FF F AL
A GonRE 77t Gdd U@ it AxE ABa
Group oA g A F A
R3 Rota Virus A, B, C + E. coli + S.Typhimurium
Rota Virus VP6-§ % + Rota Virus VP7-§%
E 1L R-3 0§ FabE 2 el g 97t A3
_ RotaV- RotaV- RotaV- .
T2k E. coli . . VP6 VP77
A B C Typhimurim
1-1 3,200 1,600 1,600 3,200 3,200 3,200 3,200
1-2 3,200 1,600 1,600 3,200 3,200 12,800 6,400
2-1 1,600 1,600 1,600 1,600 1,600 12,800 12,800
2-2 1,600 3,200 3,200 1,600 1,600 12,800 12,800
3-1 6,400 6,400 6,400 6,400 6,400 12,800 12,800
3-2 6,400 6,400 6,400 6,400 6,400 12,800 12,800
3E 12, HFAL A5 7 ol tig 97k A3
A& RotaV-A RotaV-B RotaV-C E. co/i S. Typhimurim VP6 VP7
SeagEs 25,600 25,600 25,600 51,200 12,800 102,400 51,200
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Conc.
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- IgY ¥F899 Fx¥ HPLC &4 Ay 29 73 o] 149 mine I3 HFEEF A7+
(retention time, RT)oﬂ TAEE 93E FAT & A 72 2890 vstd AAdE BE
FHo2RY HAAGe AAAFRDE F3 A3 1.0009] ABAAE Yepdo] HHAde] AH

Holor, =849 ASFAMOD) # AFAADOQ7F 2
e EHGE 13).

N

0.010 mg/ml, 0.110 mg/ml=

3E 13, IgY std. EF4d 54, AEALOD) 2 A=A (LOQ)

LOD LOQ
(mg/ml) (mg/ml)

Sample Equations R2

IgY protein v=4.680e-006+x+0.03600 0.999 0.010 0.110

HPLC 4 Al2z=dll A3} (suiability) 578

- 3 e BEENS BE AT oRA HPLC B4 Al=dle] AfRAS dol Ad wiE
AZHRT), 332 WA (peak area) E I o] 50% AH Hol(50% width)e] A FEFH=A}
EfLt

(RSD, %)7} 2% 1.0% o]3t= YErwoew, H A ol2&w4(plate number) 2000 o] Ao = 1}
A3 71ES B wEaE 23S Yy dtiE 14).



E 14 HPLC ¥4 A28 434 574

RT area 50% width Plate number
1 14.884 68003 0.593 3330
2 14.900 68313 0.609 2942
3 14.917 63041 0.594 3286
4 14.907 67998 0.605 3021
5 14.910 67986 0.705 3245
6 14.904 68361 0.595 3151
7 14.918 67598 0.606 3214
8 14.905 68142 0.601 3146
9 14.896 67568 0.610 3272
mean 14.897 68152 0.601 3178
% RSDa) 0.07 0.39 0.985
Criteria RSD(%) Max 1.0% Min 2000

aARSD(FHEFAAE, %) = (FFHA/E ) x 100

A1 A (precision) =74

o _]}L

HPLC 4]
o A mEF

A\

F 15, IgY 24 AU 54

IgY Conc. Precision RSD(%)a)
intra day :

(mg/ml) Tst ond 3rd inter day
0.0625 0.12 0.13 0.11 0.26
0.125 0.18 0.21 0.17 0.32
0.25 0.48 0.58 0.54 0.57
0.5 0.51 0.64 0.67 0.71
1.0 0.47 0.54 0.51 0.61
2.0

Criteria RSD(%) Max 1.0%

aRSDCEH E=AA}, %) = (E=AA/H ) x 100

- HPLC 4o Agds 543 23 AdAddA e Aot nR7A R BE sEoA 7]
219 34§ 100£3%0) F3stE A7 A ATHE 16).

£ 16, [gY 24 Ay =4

[¢)
IgY Conc. Area RSD(%)a Real data IgY Conc. Recovery(%6)b)
(mg/ml) ) (mg/ml)
0.125 20617 + 14.0 0.07 0.125 £ 0.001 100.0
0.25 45100 + 15.1 0.13 0.251 + 0.003 100.4



05 101379 + 116.6 0.12 0.502 + 0.006 100.4
1.0 201036 £ 671.3 0.33 1.001 = 0.013 100.1
2.0 421555 + 731.1 0.17 1.998 + 0.015 99.9
RSD(%6)
Criteria - Max - 100.2£0.2%6
1.0%%
DRSDCHH EFT A, %) = (EEAA/AT) x 100

w3 BRAz BOAR U IgY €% 24xd g9
17'5(30li
] 1
15000 N
] \ IgY protein
] i
12500: ‘ \il
] [l
] H I
100004 I
1 | H
] I
7500 | l {1
1 [ R l |
] | f Il [ ] | |
s000] | Vo IgY std i
] hh / \ \ »l‘/_/"'.‘ (| tBE S ,J‘«‘\\
(N | PO —— L S g G i —
o] AN e Bample— %
] . B ' S 1 S |
o T l5 T T T T

e | =

= 2o MEE A17H1491 min)ol =S #] 5 (resolution factor, R>25) =

glste] IgY w4 e AFAAS verlen, AEAds A4S A% W55 AIZERT)
2

o
K

SanA e Ao EEAARSD, %)7F BF 10% oldhm UEht 4W4 7Ee wEee

1st 2nd 3rd 4th oth 6th mean SD % RSD? Criteria
RT 1495 1489 1491 148 1492 1489 1490  0.03 0.27

RSD(%)

E fj;‘ 96813 97207 96749 96867 96947 97016 96868 229 024 Maxl0%

a)RSD(BHHEFHAE, %) = (

”
)

Zk/¥3 ) x 100

=
L



SR U Ty BAMWe] A4S 48 IgY gl Qul 2 93 WES dumens
(RSD, %)= A4 A3t % 1% o= 2450 Jay /Zd Age A4E nelFYn
(% 13). o2 AR W IgY #4 W¥e Jusglon 4F HPLC 242 9% 3322

£ 18 0F R Y §F 24 9 A8 34
intra day ter d
inter da
Ist nd 3rd Y
Precision
, 0116 0.466 0.437 0.340
RSD(%6)?
Criteria RSD(%) Max 1.0%

aRSD(EHE=AAL, %) = (EF=HA/EH) x 100

o IgY 4% Ad 23

O

HPLC 4298 82 lg¥s) 4% A0S ALE B2 HA% $A9W 23 X 199 A
o vhehbe] 38 wMEAY A dFE

¥ 19, TR W IgY = B4 Alg 23
Alg 24 g A& A 3}
1st 2nd 3rd (mg/g)
IgY %% 15.298 15.359 15.306 15.321
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@O HPLC ¥4 =4

G 2 od ¥ IgY S S48 fletd
ZH2EE 80C, #&7]1+ UV 280nm, Al ¢
g PN EYEHAN)H E& AFE3te] gradient profile® 2
AHg-3te] A skt

I 209 2o HPLC systemS o] &30,
2} 7} Ol/ TFAE=

o
9?\5—’, £ 0.8 ml/min&

=%
o)



¥ 20. HPLC £4 gradient profile

Time Flow Mobile phase

(min) (ml/min) A B
0 0.8 70 30
3 0.8 70 30
10 0.8 60 40
17 0.8 55 45
22 0.8 0 100
27 0.8 0 100
28 0.8 70 30
40 0.8 70 30

¥ 21 IgY A4 2 ALFETS 913 HPLC system
HPLC system - Shimadzu HPLC

- Pump . LC-20AD

- Detecter - SPD-20A UV/VIS
Analysis program - Lab solutions v5.3, Shimadzu corporation
Column . Waters XBridge BEH300 C4 3.5nm 4.6x250
Solvent - A :01% TFA in H.O

- B 0.1% TFA in AcN

g Bd g = IgY %S A7 Yetol & 209 & HPLC system= o] &3}9]om,
©E 80T, AZ71E UV 280nm, A8 FQoe 2, o] 54e 7t 0.19% TFAS

< Zt7 =3
St S EYEZH(AcN)Y &5 AFE3lo] gradient profile® AAISHE A, £ 0.8 ml/mins
A}

£3lo] g sk

A 1A R Aol A A-E HPLC A2dls o83 Igy AFAgdgos ddad +
ZHE AFESte] 33 MHEAE AdSgEd 1 g9 16321 mgd IgY7F SR e, ol & 3
goz Watety et dule] 1.53%9] IgY7F EAets Aoz Ao

) 2
%%Pﬁ%zi AdbE G IgY &3S dolur] Qe e wWHoe= BA% Ay
in F-ol A BT IgYS d3EY FE99] peak’t AT A&

2l s o 3k v‘i'—a 1g9 14.241 mge] IgY7t EAletE A& gRsth ol Jdaa&dd

oﬂ 1.42%9] IgY7F €AstE Aoz A Agadqgre 4bekA A3 dsigrct [gve 3
ol oF 5% g stgon, el 7lE WUl AE AT EAE e Aoz dd

H

—
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g
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2nd 3rd (mg/g)

1st

15.321

15.306

15.359

15.298

o

Ton

B

™
Py
ool
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R
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2nd 3rd (mg/g)

1st

14.241

14.152

14.375

14.196
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1) Ammonium sulfate = 2]l ©}

5

] ammonium sulfate *2]H& o]&

A

Sk

b o,

88 o)
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of we]4AE
wei7tkel A

}32, Whatman No.l
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A s A2 AY AR = H, 107 5 A 9,000 rpm, 4T)3te] sHS A
o] vaccum pump= AF£3}e] Whatman No.l filter paperel] o] #}3sle] F=n]3ith o33 A5
o ammonium sulfateE ice ZNA T2 HIFAIA FE3] Fo]FA . ammonium sulfate
elel 8NE 4T A over night AXAIZI FH, 30+ &< LAE2(9,000 rpm, 47C) 3}
pelletS <=73}e] 1xPBS bufferol resuspension*]# sampleS <739t A" AEL
SDS-PAGEE &3l 5ol aA9 e BA =& <8t

2) F3A o] Fe gl

Ammonium sulfateg ©o]-&3gt A FHsEE AT 7 Fd SSFA Y S 95t
SDS-PAGES} Western-blot& ©]&3to] &<l &3lty. SDS-PAGE: 12% SDS-PAGE gel°l
A A719d %S AAste] Commassie blue solutionS ©]83}9] staining § destaining3dte] Z
#}= Fgolstn, HA7]9d %3 gelS Membrane transfer A4S A3 5% skim milk® blocking
st % Anti-Chicken-IgY-HRP=Z incubation$t ¥, ELC A& & #2]% @iz J3kabA of
5 gelstath

A% Ammonium sulfate 35%E A &|ste] G AA FaaAAE Fsle] i TEE 8
AsAth SDS-PAGE Al@d& I#ste] £ €=5 3 A3 SDS-PAGEZolA w33
ok 75kda®] Heavy Chain¥} ¢F 21kda¢] Light Chain A stA YERUH ) 172 H° ot
4 wex Yehtes Zloew mFol Hol FElE AEY TEE 9 90%=E FAHH
SDS-PAGE®} 543t @wld w52 A1ES Manbraneo| Trasnferslo
Anti—chicken-IgY-HRP AbZ A}-&3}le] Incubation & 3fshidog Axs 3013AS uj
SDS-PAGE Aol 4] &<¢l¥l Heavy Chain¥} Light Chain H& A ™3] WA=o] vehts A
oz P wMAe] WatA s} uwrSs s At

1 2

[0

_IE’:—_&,JK?L

3}
|
=]

H

)

=]
RUN
H

>

100kda = 100kda =
75kda = W 5o = ) <— H chain
55kda w 55kda =
35kda = 35kda =

25kda wm 25kda wm
<— | chain



1, &%-IgY SDS-PAGE; 2, =%-IgY Western blot

ul, e oigt g2 9@ g5Hs AgA

1) In vitro 537} A&

- ZElnpol g oA GEeA)] o FEEA v Ay HA4S 9] WHEEA 7l Rota virus
o Al gulole] A~ g7} =A MAL04AAM ZA A M ZHHE 3 (Cytopathiceffect, CPE)E S 3l
gl st

7hH A E A
- 5% MA104 ATCC(CRL-2378.1)

- duk IgY F% 0 AR IgY 44.88mg/ml

- 55 IgY % (V1€ 5E¢YFAY) - 55938 IgY 33.15 mg/ml
o) dEgA ] s= AA

~ Qlul

IeY - U type platee] 30 mg/mlo & A|Zate] 128 well 7bA] 2% 3|41 & A3
Yol=r} (30 mg/ml ~ 0.015 mg/ml)
- 292 IgY - U type plated] 30 mg/mle = A|zt&to] 128 well 744 271 3141 & A Z9
HolFr}h (30 mg/ml ~ 0.015 mg/ml)

oh) Al

@D 96 well plateo] MA104 cells= 2x104cells® =43} 24413+ 37TC, 5% CO2 incubator

A sk wf Fgknt

@ Y33AE U type plateo] 30 mg/mleZ Al &ste] 128 well 744 27 34 &t (30

mg/ml ~ 0.015 mg/ml) ZF =¥ 2 FH|gth ZHF vol.S 1007t H E=E S},

@ ZERH}O|H2E 100 plete] 02MOIVF HEE #H|3t & Frdg —"H]Q kA wellol

100 A E=th (FEsA eF vlo] g ~9] v &S 1l12 $t}) cell controldl & (*) media 200
wl 2ol virus controlol = (-)media 10002} 0.2M.O.I virus 100 (5 o]t}

@ sEEE FHE GE3dA S Rota virus o T3 w5 fl&] 1A17F &< incubation gt

(37TC, 5% Co2)

® cello] seeding® 96 well plates 1X PBS® 33] washing+t}.

® Washing® 96well plated] @2 100x 2 Yo 1A7F o #AAZHS 2=t} (37T, 5%

Co2)

@ RS A|7re] W HEAL xﬂﬂ-@_}q

® PBSUX)® 23] 2ni4 washing ¥ (Imedia® 2ol & ¥ 48hw] % ST}, (37T, 5% Co2)

@ wjFAIZFe] By 10% formalin solution& 2 welld 2m# @o] s1F ot MYXE 14

gkt

O 324 % 10% formalin solution#| A & F 1% crystal violet8 S welld 1ml2 Yo A

EE AR Bk G



O g B2 Bol Yol A F e AxA F Setow wA@h

) Alg A3

AdA3= 1% crystal violet &40 2 GAgE 5 welldl CPE7F dojd AFE #&steo] 2
W& Ve AT

3 24. IgY 34 Ay

mlg / 0.015 | 0.029 | 0.059 | 0.117 | 0.234 | 0.469 | 0.938 | 1.88 3.75 75 15 30
m
CPE O O O O O O O X X X X X

A IgYE 30mg/mlF-H 2% 8]A 35t Ak A3 1.88mg/ml7HAl = CPE7F dojuy=] &
T Ao yEyth Fdw] Zehbloly ~E S E FEw 1.88mg/ml o] gl Ao=
Bl

2) &9 "rElgoted tigk A 2Rt AE
- OgE 9 Ande d3ea o SAASES vu Agow Aid dFeAe e
3] 2o

72 E.coli £55(K99), Salmonella Enteritidis, Salmonella Typhimuriume®l] A% 3ate] A
q 5% &

Ast7] gk oz v o] Aldste
- =% ! Ecoli ¥55(K99), Salmonella Enteritidis, Salmonella Typhimurium

Dbl IgY 44.88mg/ml
D UIE S9EdETE) - S99 IgY 33.15 mg/ml

o ¥ = AA
- E.coli K99¢ 3% : 1 X 107 CFU/ml

>
v
— o

FaA Y = A
- 44k IgY - 30 mg/ml, 10 mg/ml, 1 mg/ml, 0.1 mg/ml (47}A] =)
- =% IgY - 30 mg/ml, 1 mg/ml , 0.1 mg/ml (37}# =7)

b)) Al

@ = Shaking incubation 3}¢] 37ColA LB broth ¥ % 0.D=0.770.8 (600nm) 1 x 107
CFU/ml 4] gt

@ “3aA=S 80 mg/ml, 30 mg/ml, 1 mg/ml, 0.1 mg/mle] s==2 Z+7 A 23 Fo zZ+7+e]
welloll 50 W A 2+

@ 99 OFEAA 1 x 107 CFU/mlZ 4|3 Z+zte] #S did

150 wo A HdojEth &3d d&gA 59 HFFEES 10 mg/ml, 7 mg/ml, 5 mg/ml, 3

u @ A FH] gk welloll
mg/ml, 1 mg/ml®] Y33 1 x 107 CFU/mle] o] &3 A} o}



@ 17109 #ele ¢ ge 5ol waaA F9shd, 11,129 e #FE &3
A & N 5o A E T ¥

® 37T oA A ¥ 3tH, Oh, 3h, 6h, 24h ~ 48h4 Hjoked S o] wE ELISA Reader OD
600nmE =74 g}

® A ghe == g I

Al B Al A

o] 2 = 21— E]:q_
Eo] W3alA 9f HEo WA E 80mg/ml, 30mg/ml, Img/ml, 0.lmg/ml & F4H] &},
107CFU/mle] & A7kste] 37°ColA 4 W% ko] Oh, 3h, 6h, 24h™48h (347 1+4 vt}

ELISA OD(600nm)=7g 3™, zF Wellnkth Al&o] 200 ul ¥ aL, 37ColA Hx| wj sttt

H
jng

Ein
[*é/’é} A %"3 AP (ODSA) - ‘dr'oféﬂ]

D = $ : Ecoli ¥5+F (K99) , Salmonella Enteritidis, Salmonella Typhimurium (3%)
IgY v @ 4k IgY, %IgY 10 mg/ml ~ 1 mg/ml, Bacteria : 107CFU/ml

Z2-IgV(E.coliK99)

rE0

a9 9.

Al

¥ E.coli K99 H|Eo] dut [gY WE a¥+= YEYA &dom LB broth e oF7he] Al A<
Al 237 YEST Ecoli K99 Eolo digk Seo] %% IgY o &7} LB broth tiH] 5o

o]
$ IgY Img/ml ~ 10mg/ml =5 ol 9A AAIdAaxsE g &)

@ 3 ¢ : Salmonella Enteritidis
IgY Hla @ dut IgY, %5IgY 10 mg/ml ~ 1 mg/ml, Bacteria : 107CFU/ml



L4h-igY(salmonella Enteritidis) 2-1g¥(Salmonella Eenteritdis)

WD Mg gD LTTE N VR

iy WTEp g =P gy -
gl Toui'md 5 "] | g o =i

18y Wi by g T Wl eyl Segin g |y
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* Salmonella Typhimurium H]5©°] 4wt IgY W& a3= YelUA] ko™ LB broth tH]

oF7ke] Ao A §T+7} UrE]r"”jr Salmonella Typhimurium Eolo] 3 Eo] ¢ IgY ol
&¥7} LB broth thH] %% IgY lmg/ml ~ 10mg/ml 25 o] =4 AZgdAaas gl &
ATt

71& &5 IgYel dig S. newport, S. dublin® wAHg-S =&1sl7] 918 A g3&5 &
o135ttt 7€ =% IgYol+ S. newport, S. dublin &do] ¥&x o] AA LA vk A7 A|
F3E god 4 Ydth. FF Salmonella typhimurium Q2o gk AFGA AdS %
st o Fojm S. newport, S. dublin, Salmonella typhimurium LA FF+E5 ¥3131o] IgYE A

- : Salmonella newport
IgY vl @ g9k IgY, =5 IgY 10mg/ml, 1.25mg/ml, Bacteria : 107CFU/ml
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* Salmonella newport®] 3744 A3 %9 IgY 1.25mg/ml A= LBuiH] 7t
Eo7F GEREaL F9 IgY 10mg/mlol Al w0l = A gd=telA s FAsksih

=% ! Salmonella dublin
IgY vl @ 5% IgY 10mg/ml, 1.25mg/ml, Bacteria : 107CFU/ml
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=2 IgY 2Hk1gy LB broth =2 IgY 2Hk Ig¥ LB broth

10 1.25 10 125 10 1.25
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5. newport
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AL dHe g%k Binding affinity &9 A&

Aokl ke A7t ol ek binding affinityS #<18t7] 913 AlES 8 &F9ch

Aard FAS PBSUX)d dA#HF RHA7]a1, 5X sample dyeE 713 5 Polyacrylamide
gel& AME3le] W79 5S AASA T SDS-PAGEE 12% SDS-PAGE gelol Al #7195 S
A A8 2 Commassie blue solutions ©]-83}9] staining % destainingste] Z 3= &<l3}
Atk Western blote] 7% Membranedl transfers 7 &3t 5 % skim milkE ©] &3}
blocking 3tth. PBS-T® washingdlal IgY S 2 ug/ml 552 A3 T 4TolA
Overnight #2321 PBS-T® washing 3tt}.  Anti-Chicken-IgG-HRP(Sigma #A9046) %
1:20,000 31413t 2] 3+ % HRP substrateE o] &3] ZA3=E & 319tt. Ecoli E5FF
(K99)e] 4% 50kDax 75kDaAtolol A &HA] Eo]d W=7y} #ZHEAS™  Salmonella

typhimurium®] 7 -$-% 25kDa%-¥ 75kDacl a3t Al FiolA Holzx wmz=rt #z
HAo 7 A3E FEsH bdAd A AAE FESA 7 o (Ecolu K99)3 Armdle)

(Salmonella typhimurium)ol] o]z o & Agtst 4= 9SS el



19 30. Salmonella typhimurium % E.coli ¥++(K99) SDS-PAGE A3}
Line M: Protein marker; Line 1: E.coli ¥5(K99) Protein; Line 2: Salmonella

typhimurium protein

75kDa
55kDa

A0kDa

35kDa

25kDa

219 31. Salmonella typhimurium % E.coli ¥+(K99) Western blot 2 3}
Line M: Protein marker; Line 1: E.coli ¥5+F(K99) Protein; Line 2: Salmonella

typhimurium protein
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O AAE A v A d o & FE2E st 2A4Y &9
e o ghe FEFE HPLC AZvtE 1A 28 @ 83E< N-trans-feruloyltyramine
(1)¢} N-trans—feruloyl-3'-methoxytyramine (2)7} 2 peak® YEP}o™, o5 2709 313

HU

2o Rcdd=R AYsidt. dr5e 4 ddgs fld AdA o A AxAdEe &
o] Fojxjof st 1o wel E Afo| = FA S JFA= ferulolyl amide & WAFS

validation methodZ 71'%43}3

on OCHs
0 OH
S O
N T
i N
HO
OCH Hex
. OCH,
a9 35 steE 19 29 %

HPLC condition Solvent gradient
System Agilent HPLC system {1200 series) Time {min) % of Solvent (B)
Flow rate imi 0 17
Sampile inj. 10l 15 X
Fia Phenomenex Luna Su C18 1004 a0 325
oy {250 = 4.8 mm)

40.1 100
Owven Tem. 35 °C &0 100
Wave length 320 nm

50.1 12

2 0.5% Acetic acid in HaD (A)

Mobile phase Acetonitrile (8) 70 17

2% 18 HPLC ¥4 x4 ¢ gz



N-trans-feruloyltyramine (1) N-trans-feruloyl-3"-methoxytyramine (2)

14000000 T 10000000 T
12000000 # sooooo0
10000000 3
= 8000000 R
g g
| < 6000000 < 4000000 ¥
4000000 T
I | 2000000 +
0 T . ] 0 . . .
0 02 04 06 0 02 04 06
Concentration (mg/mL) Concentration (mg/mL)
a9 36, S5 E 13 29 AR
ICH 7tol= gl wmel 7 gsh&Eo] did A4, A=E3A(LOD), 4 ZFIALOQ)E 3
ok 5 3F3HE-2 0.0005, 0.001, 0.002, 0.003, 0.005, 0.01, 0.02, 0.03, 0.05, 0.1, 0.2 ¥ 0.5 mg/mL
o TR FAHT F 7o Fwko wet 3 3] RkRste] 4 v 4 ZE8Hel sk
e REF Ao z2EE AdAde] FHAFR2)E T AF 0999 FAAAE el A
Aol lgE o 58 de HAESA(LOD) = Z+7Z 0.00015 mg/ml, 0.00021 mg/ml= 4

73
Etut o) A ALOQ)7F 242 0.0005 mg/ml, 0.0007 mg/mlE “EFSTHEE 25).

¥ 25 3I3tE ¥eEaAl 54, AEIAIOD) 2 A S A(LOQ)
t

c q R Equation Linear Range , , LOD “ LOQ d
ompounds r
b (min) (Linear Model)? (mg/mL) (mg/mL) (mg/mL)
1 334 vy = 23,986,671x + 234,432 0.0005-05 0.9908 0.00015 0.0005
2 351 y =17829312x + 170,165 0.0005-05 0.9910 0.00021 0.0007

a y. peak area at 314 nm; x: standard concentration (mg/mL). b r2: coefficient of
determination with 12 indicated points in the calibration curves. ¢ LOD: limit of detection,
S/N =3 (n = 7). d LOQ: limit of quantification, S/N = 10 (n = 7).

=<

3} A] "1l oA u] w
26 O ~1 O

Pz o = -
Spiked Content (mg/mL) Recovery Precision Test (n = 3)
Compounds Amount Test
(mg/mL) 5 od M 1 (%, n =3) Intra-Day Inter-Day
xpecte easure
b RSDa(%)  RSD (%)
0.005 0.056233 0.057629 102.5 1.42 1.87
1 0.01 0.061233 0.062367 101.9 0.59 1.35

0.02 0.071233  0.073218 102.8 1.46 0.76




0.001 0.012524  0.012094 96.6 1.57 1.47

2 0.002 0.013524 0.013693 101.2 1.95 1.13

0.004 0.015524 0.016063 103.5 1.62 1.75

3) Fu7| oA ARG Bk = wigEe] st AxdES] A& B £4

A B3 v (ofo] X 7= HolAE ) A AY) 1 goll 100% & &v 20 mlE H7t
3k & o] Z 2A1%F F¢F sonication FEFHU O, e FEES Fo|TEE o3I F oy
NS A FFAT FFE vAE FEES UA] WEE 5 ml o &g oer, &ad &
"] & CI8 sep-pak cartridgeE ©]§3to] HlF4 &S AAS & HPLC +43+%

A 2HoEE 320 nm HFA A ACN F &5 AbEste] Ao, 1 A v 2
o] mXAd oletE FEE B A 53 wiFE(clolA e FHo|AE WA )l A

N-trans—feruloyltyramine(1)= 33.4%°4 N-trans—feruloyl-3’'-methoxytyramine(2)< 35.1%
A IdgE=S A& 4 Ak T3 151 FolA ferulic acid®] peaks &2lgh 4= AT}
ferulic acid, N-trans—feruloyltyramine(l) % N-trans-feruloyl-3’-methoxytyramine(2)°l] tf g+
A BA Ay, vAd odgs FEE 1 golle 47 96, 147, 80 ngol FEHdE AE g
gk 4= Q) 3 ool A= Ho]AE A 1 g olE  ferulic acid, N-trans—feruloyltyramine(1)
N-trans—feruloyl-3’'—methoxytyramine(2)7} 27 6.4, 3.1, 2.6 ugo] sl Ao, olo]x]7}
Hol~E B 1g ol 27 6.3, 31, 25 ugol 4519 Aoz st w2}

M w2



SRR EEEY

Femlic acid
J\ {151 min)

L

- S1218 1
! {33.4 miin}
: J A
P -3 - = = == = = = = - = =i |

g 2
{35.1 min)

) e

AD KRC3 ‘l
(10 mgimi)

i
]

I-
- \A‘M_Lﬂ_—‘_,ﬁ_._iﬁu_.%_ﬁ* 1

J, -
— - — = — A —
: otolI7E HolA = t
. A{!Gﬂmg,ﬂ'ml}
A | :
o I Y ﬂ_...,_A_n—,-JI‘LA_.""l_,-\__ﬂ_ﬂ___ A N _..r-\__ T

h

00| X|7LE HOJAE
B(100mg/ml) |
'

A n_m_ﬂ,_ﬁm_ﬁ__ﬁ, _,L_i,,__,___ﬂl

[ S——

a9 37 v AE dEe FEE R vHAE 59 s (clolATtE ol AE)e
HPLC A 2vtE1+

327 vHA R oeE FEE, ofolA7tE FHo]2E A¢ Bell Eoldde st ¥ (mg/g)
AD KRC3 olo] X 7}F= Ho]A~E A olo]X| 7= Ho]~E B
ferulic acid 0.0096 0.0064 0.0063
sht= 1 0.0147 0.0031 0.0031
sh3HE 2 0.0080 0.0026 0.0025

2F. A A9 in vitro/in vivo 3 H 7}

7} 4= wj 7§ A 21 nitric oxide (NO)E A 33} in vitro &4 H7}
4

A=A A 23 A @A A XY wEs s SRl NOS A 83k in vitro &
A F7pRS Stk mbe A tAAES J774A1 AEC] Awr AER AR
lipopolysaccharide (LPS)E A=3lH NOE AASHA = +d ol& Adlsls &4& H7bek s

o},



W) d5A Aol EFkI¢l IL-6 A& A2 A8 in vitro 4 B2}

A5 Aol E7FIQ IL-69 A& Ad A& &S 574357 918 HEK-BlueTM IL-6 cells
S 0] &3] in vitro AL H7FE gt HEK-BlueTM IL-6 cells& IL-6°] o3& FE%+=
JAK-STAT39 &4s ZUHYH & F & AEZ SEAP (€Zekq] EAgtefobA) %}
kol 4709 STAT3 binding sites®t interferon minimal promoterE 7FAal o] A
STAT3-dependent SEAP €4S 54T 4 39lil, SEAP &4 542 3474 Hk&o=
colorimetry W o= 433t

A =g PR A4S 96 1AIE 98 47 A A59 FF
}

=

s UF]?‘%% THEE 6%

1595, 16 A FAE Selste g &

Cell viability
140 -

120 4
100 4
80 o

60

Cell viability(3)

a0

20 A

0|10 30 60 10010 30 60 100|10 30 60 100/ 10 30 60 100/ 10 30 &0 100| 10 30 &0 100| (e/ml)

NO assay

180 -
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&0
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40 4
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F34h It I3 Extha E3ds Eo L



IL-6 Inhibition
0.450 4
0.400 A
0.350 4
0.300
0.250

0.200

0.D655nm

0.150 A
0.100 4
0.050

0.000
ICONPOS 10 230 60 100| 10 30 &0 100| 10 30 &0 100 10 320 &0 100| 10 30 60 100| 10 320 60 100 [llgfm“

F3th s34 343 E34h F3us 34

T A E FE

i)

o] AE =4 NO A&l &4 2 IL-6 As) &4 H7}

i

Y 38 FF/

ARE F2A ux 3 258 35 o v&EE vwsty] e e 100%, 70%S o] &3t
of #=3% F in vitro &4 H7FE fldl NO A& 24 &l 23 s= o422 NO
Asl Z4S el AL, odEE 100% FEEA 7 43 252 A8tk

NO assay

200 4

150 A

100 4

Nitrate (umle/1 x 10° cells)

50 4

coN  Pos 30 &0 100 30 &0 100 30 &0 100 30 60 100 | (pg/ml)

a9 39 = & Hled T4 vAd FE=4 NO As 24 #H7t

) DSS G54 A=A gAgd 2SS o] L3k in vivo B4 H7}
] &

2R,
in vivoollAl mXld FEE9 E5s syl HsiA 7B d8 ARSI = Dextran
sodium sulfate (DSS) %4 9354 WA 2ZdS g4t DSSE A HA o2 basal
crypts®] & oA Ee =45 7HAH, A9 djglojo] &S Fol 458 FHE FEs,
DSS =4 Y mde A5 Fdel xmA Aol HEshr]d Age mdz deA 9l

18 F5ES DSS =4 9

T} in vitro @4 H7lelA ERlE F&
Z= A q]ﬂoﬂ RdlS &83t9] in vivo &S Akt

Z o] ICR male "F-¢+~2 AA % (Control), 3% DSS & A% b, A=A th#
i]ixﬂi AVEE AL & sulfasalazine T, o8 100% vlAdE FEE FoA,
70% whx 3 %%% Folto® Uiro]l 747 28712 7FA T sulfasalazine ¥ vk &

22 3% DSS & 29 ZHHE DSS &5 Al & 149 &< sulfasalazine 50 mg/kg, V]
FEELS 100 mg/kg, 300 mg/kg 9 €Ho =z 1Y 13 A+ Foz2 Fosdn. A=5AE 7]

\a
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AZA WFAY effector cytokine®! interferon—y, IL-4, IL-17, TNF-a, IL-6, IL-13%] &%
FX S 3% DSSE st A5 ddd el A S7FE AT sulfasalazine *| 54
o 9 gE FATA dAASA TFAaEHA
B 50 me/ke = 50 mg'kg 50 me'ke
5 - 11 mg/ke 180 - ) £ 1 mg/ke 70 1 1 me/ke
N 3 mg'kg 160 B 3 meke 60 . B 3 me/ke
o = 140 - —
£ E 15 . g 20
B B My =
£ £ 100 - & 40
w25 4 - 1 l“: %
;‘ 3 80 = 30
= . = 20
40
20 09
0 0 | y 0
Con PBS 8§ 2 4 Con  PBS 85 2 4 Con PBS S§ 2 4
Dss DSS DSS
B 50 me/ke & 50 me/ke B2 S0 mgkg
g [ 1 mgke 300 4 ] 1 mgke 150 £ 1 mgke
- E 3 me/ke 250 4 = B 3 mgke B 3 meke
- - =
E T 2001 E o
g 2 :%1 1504 g'
= =
4 j 100 { N o
z B g ' =
] N 0N

Com PHBS S8 2 4 Con PBS 8§ 2 4 Con PBS 55 2 4
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i AAE A AA#% B 1A% C

4= (%)

IgY 10.0 10.0 10.0
A 7.0 7.0 8.0
olE B 7.0 7.0 8.0
e B A = = =R
ez FE2E = & 2 2 o
] epZ 2! ZR = 2
O|~E AXA A = 2 = =
I1HE = = 2
A ZIZA 2 A 2 2 = = = =
SE S A A7 Ck
517 100.0 100.0 100.0

Dugpgl, vy, g8 234

WA B Ay Ason AAT GBS Ak A S A
W, HE AF ARE AA4, N84 52 97}

S ZAbsto] @A 1kges Wr=EEdH H o
ek AAES A7k £ 163 @2k 7154 Brhe 99 b
AAE MBS Bl Aol @ AFA 0L A% BHG FE

1o %
el FhAlE 2l eb4] (Morimoto, 1971) W o= XAt 7154 B7F A¥= 32 309 #oh

¥ 29. AAE A7t (lkgd 971)

T A AE A A A B AAE C
48

leY 2,300 2,300 2,300
nhx] e B 490 490 560
olZ Rt 476 476 544
Zhe) B 455 455 -
oA FEE 420 420 -
] ep 2! - - 360
O] ~E AX 170 128 -
I1HE 38 - -
Ae|2IZA 2~ AA D - - 100
S e 148 188 176
AY 4k ] 600 600 600
A () 5,097 5,057 4,640

PHlE, mdlE, R A

% 3
T AAFE A A A #E B AAF C
243, kg 22.7 23.2 25.6
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White Blood Cell (&)

Neutrophil (&%)
Monocyte (&+3])

Lymphocyte (3
Eosinophil (
Basophil (

ol Interleukin-2 (IL-2) lymphokine® =74:

WBC
NE
LY
MO
EO
BA



o
)

F& S48t =9 competitive ELISAS AR&sk3lom Azz3|ALe] Wi tie 33l

g AU Interferon gamma (y-IFN)2] 74: Alg a3} dfZ= ol A ZH% g Ao y-IFNe] &
& =7aua 599 indirect ELISAZ AF&al9on] AZ3Abe] B2 549

A IgA o 4 AP dxzaelA AFHT Py IgA«] Fs At FAT
competitive ELISAZS A}-83tg o A x3|A1e] A= 339

diu IgG o 4 APTH dEzddAM AFHT DA IgAd s FASuA
competitive ELISAE A}&3t9om A3 ALe] wg2 4339t

2HE 9, A, FATIE, o0, AR, nevAY du W 4k

3) SAAE
2 AN QS Amol] hE SAA EAS SAS 93 (2012)¢] Turkey AA = o83t

4) A3 9 u#

A A= 1 183 Zrh

dtdow WAFAo a3 Slstewl o ol APsty] flsto]l A WG HZ A
wH| ¥ = Interferon-y, THIZFolA &9 %= Interleukin-2¢ S7HE &<¢lstal o voprt

Neutrophil, Monocyte 52 EFAX2 F71E &olsfof st} of2e] AAH HIFFS i
sl BEZ oA EH) 5= total Ig G Ig A9 &S =AU}

g G Ig A 8% v Al A Fe)AHoR =A UEET (F A
F/]iLoﬂ et T2 G o B ERoL Ao A Aol wel AR o)
T =4 UEhE e 71EY 2avh )

ii. Interferon-y : Al &0 A thxao] vH|8] Fod o=z =4 ey}
iii. Interleukin-2 : Al @toll A dixtol] vlsl] Foldoz2 =4 e
iv. WEFH(WBC) @ WG9 X5 AP

Aol A el d o2 =A dERRTh
v. 23 7T(NE) 1 579 A= ATl Foldez =4 Y
vi. §EZFQLY) @ HZF] FA= dEzaedA fFeldoer A4 vEEt
vil. T&ﬂ?(MO) ARl = e A&l e wol Al Aol WERUA] &%k

.
Vi, BT (B0) : A@ol A =4 et Aol Aoy fe4 Aoli e g
.

& 3l 8 FA4 A3

T O =t Al SEM P-value!
Ig G (mg/ml) 380.4 5114 32.04 0.001
Ig A (mg/ml) 3.61 453 2.36 0.001
Interferon-y (pg/ml) 1.24 1.47 66.45 0.018
Interleukin-2 (pg/ml) 0.10 0.21 7.14 0.024

White blood cell(WBC) (k/pl) 6.71 6.78 0.607 0.007



Neutrophil(NE) (k/u0) 251 2.29 0.335 0.003

Lymphocyte(LY) (k/ul) 341 3.25 0.272 0.026
Monocyte(MO) (K/ul) 0.74 0.89 0.120 0.581
Eosinophil(EO) (k/u0) 0.05 0.06 0.041 0.075
Basophil(BA) (k/u0) 0.02 0.01 0.003 0.086

"Means with difference superscript in the same row are significantly different (P<0.05).

g, A, FgolA fo A Aol et RAR A PT
= A YU v, velaeRd WEw Al FEe AgzdA
U

T o) %=+ Al g+ SEM P-value'
T4, % 2.84 3.0 4.86 0.083
A 9% 10.82 115 3.32 0.061
FARALPYE % 22.2 219 9.57 0.206
L I 17.52 28.1 8.73 0.001
HAFZ2Ed, g/l 5716 7.9 13.36 0.042
HIEFY A mg/g 37.44 48.6 10.61 0.014

"Means with difference superscript in the same row are significantly different (P <0.05).

2 AGANE FFetel B o R wa) A@edN BT 27} e Aoz
Jepn. 59 AR MRT, 557, Brie £AL FAR Aew B @ HAve

e 2ol AE

AmofE 2 & (B4 20g )

H] B} Bg (Pyridoxine hydrochloride, KVP) «eeeeeereeeereeceeeeen 20 mg
HIEFY C (Ascorbic acid, KVP) ««ereerrrrrsrmemeii. 20 mg
A g 2 B e 2] 2~ (Bacillus subtilis, AFREZA]) cooeeeeeeeeenns 2.0¥10" CFU
X FE 5 (Purslane, 235 A 7FE 7)) s A o)k
ZZE L3 (Fructo-oligosaccharide, 2] 33 71) «reovemereeesn A
SR (Yolk powder, 21EF A1) wrvrrreerrrrrmmnnnaaeeriii 2 o) ap
26 (COloStrUm, A1TEF ) +oeeerrrrrrrrrriiiiiii e 2o} af



11 (SOI‘blC aCId KVP) .................................................
Xg ﬂzl: (Water, KP) ...............................................................

a2
ofl oft
ot o

o AF A
g4 Q% 2 mE 24 4ol i Ae
A

10g, 20g, 100g (20g*5ea), 200g (20g*10ea)

2) ofolA|7h= w9

Auokd: W 2F (24 20g F) (A kg )

H e} Bg (Pyridoxine hydrochloride, KVP) ««coeeeererereeeieiee. 200 g
H]]ﬂ,‘l C (ASCOYblC aCld KVP) ............................................. 200 g
HpA e 2 B e 2] 2~ (Bacillus subtilis, AFR G A]) «oooeeereieeees 1.0x10° CFU
ANHZFZA=HAYD (Enterococcus faecium, AFEFGA]) -ooeeeeee 1.010° CFU
M X @252 (Purslane, 2 EH7FEZA) covvrrreeeie A ap
g E &2 19 (Fructo-oligosaccharide, 2] &%) «wovveerereenes A
WEE U (Yolk powder, A1 A) «ovreermeemmeaeaineaeeeees, A ey
26 (COloStrUm, A1ZEF ) +oeeeerrrrrrrrriiiiiiii e ERRE
reu (Glucose, KP) corrrrr e ;ﬂl Do]—%]:

U mE e A dale) R



Ev‘: =i ;@;:‘1]_

FobA e AAl o, WS, AV%% MM, AgAE, 29 A 9
£ % 8

Zh WEgF A7E 05 T 1.0% (1Y, 17, W&f 1IL% 5710g A7)
U FobAAbE H7F 01 T 02%

EHES
100g, 500g (100g*5ea), 1kg (100g*10ea)

N

3) AFA

us

¢

ofol A 7h= o] A=

ofol 4 /b= w9



gh AAE FAEEE AR A A 24

!

npx 3 o 2 HE Ee AA S Ferulic a01d9‘r N-trans—feruloyl-3’-methoxytyramine< *| %43
sto] Fa7 ol A AR AAFES EHd AP ofolA e 9h9-r 9f HFAH
9] ofo]A|7}E FH o] ~E st HPLCE ©] }04 Xé%k%*qo A A3 =

Ferulic acid MN-trans-feruloyl-3'-methoxytyramine

29 50, A FAFEQ Ferulic acid®t N-trans—feruloyl-3'—-methoxytyramine®] %

EE AP ofolA7tE 3T ef MGAF Y ofo| A7t Ho|~E Z}Z}
S gv) 20 mlE H7}3E T o= 247F

°1J—éE1E oAk & oS I T o

Holom, ofo]x7t= ub-e-rf A = O}O]XU} -4"‘!"‘3 /\121%01 7—| b 510.7 mg, 43 5 m

191om, ool x| 7}= o] ~E 2] A 9}

TEFE 4749 des FEES U4 Uﬂ‘i‘r% 5 mL Oﬂ &3 }MEE'%, &3l %UH:E: C18

o

sep—pak cartridgeE ©]-&3to] H]|FA AR AAIT & HPLC #4353 4 2oz
320 nm 3G A ACNY & AF&3te] 4395
¥ 32. HPLC #4 ¥ &u] =7
System Agilent HPLC system (1200 series) Time (min) % of Solvent (B)
Flow rate 1 mL 0 17
Sample inj. 10 uL 15 17
Phenomenex Luna bu C18 100A 40 325
Column
(250 x 4.6 mm) 40.1 100
Oven Tem. 3B T 60 100
Wave length 320 nm 60.1 17
) 0.5% Acetic acid in H20 (A) '
Mobile phase 70 17

Acetonitrile (B)

& S8 27b4 AEAgRO el 17 200 u
L AEARO] dskel APH FuAS 27



Ferulic acid N-trans-feruloyl-3'-methoxytyramine

14000 4 3500 4
12000 e 3000 »
& 10000 - i o 2500 o
(] L~ (%] = 2
= 8000 P = 2000 g
o et = -
™ o = o
@ 6000 - A 2 1500 - e
- . o o
< 4000 < 4000
- y = EREQESEEBEQQQE P y = 28862x- 0.5552
2000 A -____/ St 500 4 - R*=0.99495
N a
D ﬂﬂ T T T 1 U u@’ T T T T 1
a 0.05 01 0.15 0.2 ] 0.02 0.04 0.08 0.08 01
Concentrations {mg/mL}) Concentrations (mag/mL}

a9 51 A FAFQA Ferulic acid®t N-trans—feruloyl-3’ —-methoxytyramine®] 7 @214

A AEF it BEAAF X xEFgESQ]  ferulic acide 15w oAl N-trans—feruloyl-
3'-methoxytyramine< 33& oA 3 =0] HEEHAS.

wHd AEQ ofol A= By AFAA = F A A FEstg=el dig y=avt
ARom, mpalgo] HI7ME A @2 ofo]A = Bhg-r AAFAAE A F3eE] A
oA AAA= HaE AT F AN

¥3}3HE<2 ferulic acid, N-trans—feruloyl-3’-methoxytyramine®] gt A= F21 A3} o}o]
|7F= Hlo]2E A AFE 1 g o= ferulic acid ¥ N-trans—feruloyl-3'- methoxytyramine”}
7}7} 132, 6.8 ugel rHde Aom glEd

o
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Ferulicacid
R.T:15.92

Lid

N-trans-feruloyl-3'-methoxytyramine
R.T:33.90

EEEEN

o Y OfOIXIZEE HIE} HE

° 100 mg/rhL’
. SR

= - — - A - - =

S = M

T OfO]X|Z7tE HIE} A H|S

A ® 100 mg/mL \\\\A

";_J \MM\J_AW@L&_;W

Ofo[X| 7= Ho|AE AXF
100 mg/

Whoal b~

q_.__-__,.._._._.._._._‘

™ OfCIX|7FE “ﬂﬁl*E MHE

19 52, o} 2| 7} = r—rlj 2 0} 7}E Jﬂ |~E Zﬂw-/] HPLC +4 jﬂ‘?j

ol AF=del £43 AlAIF2] Peak Areatts tldsto] ABAES] TS kAo, Al
AFel e AFA TS FF2 ok FoF o] YEHE
# 33 A E FEE 2 A W AREE I
Al 5 (ug/g) ofol A 7LE HO| AE AR
ferulic acid 13.2
N-trans—feruloyl- 3'-methoxytyramine 6.8

npxE FEEo]l g AlASEel theto] thekgk W dre]l wigk I EAHS agar well
diffusion assay® 43t S. 54 AFE¥ =+ Staphylococus aureus(S. aureus), MRSA
(Methicillin-resistant Staphylococcus aureus), Salmonella enteritidis, Salmonella enteritidis
enterica, Shigella sonnei, Bacillus cereus, Escherichia coli (E. coli) Z2]al oAl Hz =
E.coli (eFA+5) % Staphylococcus aureus (SR F) 5 & 955 AMgslga, 2 52



Aol 37CA A 244 3F B kg
A A . A 9
100 pL® " A 3har 37C < 2
sto] vt S-S v ekl S
APAT, ofolx7t= FHo]~E HdAlFEe A$ 5 mg/mL B 3 mg/mL FEolA
Staphylococus aureus oWt &S YEIW S 284, vpXd FEF0] I

7= Ho]2E AAEF 5 mg/mL FXolA Salmonella enteritidis 5%

N &t A4S Yo, 3 mg/mL %04+ Salmonella enteritidis enterica & A
9t 8F 9] oA FHEAHES YEIWUS. 3 AAEFY §5E 1 mg/mL & 24 T A9
st A3} Staphylococus aureus (S. aureus), MRSA, Shigella sonnei, Bacillus cereus,
Staphylococcus aureus (OFA) #FolA S FAHE A AS. £3], A A% 5 mg/mL, 3
mg/mlL FEo A ofo| A EEH #F¢l E.coli(eFA 7 F), Staphylococcus aureus (o} 1)
o &S veglE AL s on 1 mg/mL ¥ =olA % Staphylococcus aureus (©F
Aol A g dd S e

Z 3 colonyES HAujA o A wiEEe] 24X 7F FH
7+ wellell 5 mg/mL, 3 mg/mL, 1 mg/mL=Z 3|43 A]A

AANZE wj st & TR AAdE A H(clear zone, cm)S

AN e o o‘i&
o

o

F 34, ofolA7tE HolAE AAFE B AAE 7 g

Slol N 7= o] 2E | olo] b= o]~k
&t A A AP AAF (mg/mL) Al A F (mg/mL)
5) 3 1 5 3 1
Staphylococcus aureus 2.4° 24 1.5 - 24 1.45 1.0
MRSA? 1.7 - - - 1.1 1.0 1.0
Salmonella enteritidis 1.2 - - - - 0.95 -
Salmonella enteritidis enterica 2.0 - - - 1.1 - -
Shigellasonner 1.7 - - - 0.9 0.9 1
Bacillus cereus 1.8 - - - 1.2 0.9 1.1
FEscherichia coli 1.7 - - - 1.0 1.0 -
Staphylococcus aureus (CFAIF) 14 - - - 1.2 1.0 1.0
Escherichia coli (°FA ) 1.5 - - - 1.0 0.9 -

a) Methicillin—resistant Staphylococcus aureus

b) Gentamicin c¢) Clear zone (¢ cm)

= 99 YAFEe] A9 5 mg/mL ¥ 3 mg/mL =04 Staphylococus aureus
Folvt &g S Yeblle. 22y, X do] g ool A= 3] AJAFES 5 mg/mL
oA i A4S YERWlen, 3 mg/ml FEoA = Salmonella
enteritidis enterica , Escherichia coli #¥5Z& A 93t 759 #FoA FHF A S YEWS. &=
3 AAFEY TEE 1 mg/mL 2 2A T A3 A3} 5 mg/mL F=A3e FAEA F 9
T HFolA A FAHE YHEHE 53], ntAdo] 3rd AAIELS 5 mg/mL, 3 mg/mL,
Img/mL FZoA] ofAol A Fal® 752 E.coli(FAT5), Staphylococcus aureus (OFA
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k1
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ofol A 7tE TH9T QA chol M7 Her AlA
8} 37 54 3} AQ 2P % (mg/mL) ¥ (mg/mL)

5 3 1 5 3 1
Staphylococcus aureus 2.4° 3.2 1.55 - 2.8 15 1.1
MRSA® 1.7 - - - 1.2 09 | 11
Salmonella enteritidis 1.2 - - - 1.2 0.95 1.0
Salmonella enteritidis enterica 2.0 - - - 1.2 - 1.0
Shigellasonner 1.7 - - - 1.1 0.9 1.0
Bacillus cereus 1.8 - - - 1.1 1.0 1.0
FE'scherichia coli 1.7 - 0.9 - 1.2 - 1.0
Staphylococcus aureus (CFA ) 14 - - - 15 09 1.1
Escherichia coli (¢ =) 1.5 - - - 1.2 0.9 0.9

a) Methicillin—resistant Staphylococcus aureus

b) Gentamicin c¢) Clear zone (¢ cm)

Staphylococcus aurens  Methicillin-resistant Salmonella enteritidis ~ Salmonella enteritidis ~ Salmonella Typhimurium
Staphvlococcus aureus subsp. enterica

Shigella sonnei Bacillus cereus Escherichia coli Staphylococcus aureus Escherichiacoli
TS REES

2% 53 ofolATFE FT(AAE, AAF) R oofolATIE HO|AE(HAFE, AAF)S] D
4 1 otel AR 39y AAIE, 20 ofo] A= 3T A, 30 ofo] A7t o] ~E A

¥, 4 ofo] A 7tE Ho]2E A ASE, 5 MeOH, @4 Al: gentamicin

mpA A S AlAlEe] AREA A AFAHE R F H ferulic acidAé] EeHE 2% F
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HO o HO
N-(E)-Feruloyloctopamine N-(E)-Hibiscusamide

19 54. ferulic acidAlY 3&g&E 2%

IL-6/STATS luciferase assays &3 SAH7} 23 FEFEHS=E Inhibition &4l 57t
a9l om, N-(E)-Hibiscusamide 3}3t&Eo] 24 % &/do] =& A& Fs 5.
1 2 3 Mean Inh.%
Control 3809 3489 3448 3582 100.0
IL-6 38235 38574 35170 | 3732633 0.0
Stattic 1 M 3617 5005 3559 | 4060.333 98.6

N-(E)- 30pM | 17138 12656 18459 |16084.33| 629

Hibiscusam| 10 pM 25720 21995 29124 25613 34.7
ide 3 pM 29532 23394 27490 | 26805.33 31.2

a9 55. IL-6/STATS luciferase assay 23}

ah AAIES] Ag A A

=
1
=
el

ol-&3k AAEe F sa ddl vk dAAES JT74A1S o835t
WAAEL7E ZHsk= NO w8 S5t AsidA F7tE AAE 87 A
ofolA7F= HolAE AAE(A), vHAE St ofolATIE HelAE AAIREDB), ool
= Oﬁ °“1]%(A) A E S ofo] A 7EE 3k AlAlE(B)S 17100 pg/mL FEE F
. O A AAAJD AF 25

d FHfol wE NO #4H] W3t

A& ol g AlAIElA NO &1 A &

jaf*/
oo
O > i

N
Foon® [ N oM

AEHU i, (T

N i‘*

Ho lﬂ JN

- H = ;|
o® NO ®ulE Adst AL st A
Aol nE, ofo]AtE wor B
g

5 2~ )
FA% 5 AU
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4.0 -

3.5

3.0

2.5

2.0

Nitrate (uM)

CON Positive Q oA
1

ojA OfA o8 OB OB JIA FIA ZIA B 7B 7B
10 100 1 10 100 1 10 100 1 10 100

* Q: Quercetin 10 pg/ml, O}A: O}0|X|7}E H|O] A E A, O}B: Ol0|X]|7[E H|0]-AE B, 7}A: O}0|X|7}= H|E} A, 7|B: 0}0]|X|7}E H|E} B

19 56, A Al A AAIES] NO 24| ¥s)

4 g9 w3 432 99
ash IL-1B, IL-69] #34 2@
Z4 AtelEAS FHA BB

Gene expression ratio

35

30

25

20

15

10

TNF-a

L.

A A EAA LPS 2Zb=rol 23t A4 Aol E7HQIQl TNF-
gelel 2 A, AAFE, AAlE EF vE EHer 4
ArAFE B0l TS A3

Gene expression ratio

N P Q OA O(A OfA OB OB D[E ZtA Z}A 7IA 1B 71B 71B N P ©Q OA OfA OfA OB OB OfB 7}A 7}A 7}A 7}B 7B 7|8

0 1 10 w00 1 10 1 10 100

600

500 [

400

Gene expression ratio

100

1

P

10 100 (ug/mb 10 1 10 100 1 10 100 1 10 100 1 10 100 (ug/m)

l|I|III I I ..l.—l _. TEey|

Q OfA OA OfA OfB OfB OB 7tA 7tA 7tA 1B 71B 718
1 10 100 1 10 100 1 10 100 1 10 100 (wg/mb

* Q: Quercetin 10 pg/ml, O}A: 0(0|X|7}= T[0]| A~ E A, O}B: O}0|A|7}E Tj|0| A E B, 7}A: O}0|X|7}= H|E} A, 7}B: O}0|X|7| = H|E} B

29 57, A AR A AlEe] A/ AtolETk]l T W)



A A F] IL-6/STAT3 Asdg Azl a3E glstr] Hal vpx oA &gk 1052 33

=9 IL-6/STATS3 luciferase assaysS AAlste] A& A4S &As9S. IL-6/STAT3 A 3H
AEE IC50(50% inhibitory concentration)E AAbste]  Eols] B A3 A EAALE
IL-6/STAT3 A& &Aool 3t As e, sss 19 3o wepa =
IL-6/STAT3 A3 &do] 3 S &A=

Compounds 1Csp (uM)
N-cis-feruloyltyramine (1) 19.3
N-trans-feruloyltyramine (2) 5.6
Converted mixture (1 + 2) 15.2
N-cis-feruloyl-3'-methoxytyramine (3) 16.2
N-trans-feruloyl-3'-methoxytyramine (4) 6.0
Converted mixture (3 + 4) 6.5
N-cis-hibiscusamide (5) 6.7
N-frans-hibiscusamide (6) 0.2
Converted mixture (5 + 6) 5.9
(7'5)-N-cis-feruloyloctopamine (7) 19.5
(7' S)-N-trans-feruloyloctopamine (8) 2.6
Converted mixture (7 + 8) 6.7
(7'S)-N-cis-feruloylnormetanephrine (9) 28.6
(7'5)-N-trans-feruloylnormetanephrine (10) 13.0
Converted mixture (9 + 10) 13.7
Oleanolic acid acetate ! 0.7

! Oleanolic acid acetate was used as the positive control

a9 28 IL-6/STAT3 A&l €4 A¥

[L-6/STAT3 Al &Ado] 3 3FE 2T AAste] gz A5 Fas 98-S 31
I[L-6/STAT3 Az dd w@uwael JAK (Janus kinase), STAT3 % ERK(Extracellular signal
Regulated Kinases)®] phosphorylation A3 & 32 Western blots £3] &3S, 1 23},
IL-6 zF=roll o) ¢l4tst @ @¥ids 3= A2 A seo&dom dAo] JAHE As
S e

P-STAT3(Tv1™%) - - -

Total STAT3 (DD

p-JAK2 A 3

Total JAK2 —-----ﬂ
———

PERE(TYEE) . e e s e

Tl ERY e e an e s WS

IL-6(10nM) - + + + + 4+ + + + + +
N-trans-lnbiscuanude (6) (uMy - - - 3 10 30 - - - - -
N-cis-lnbiscuanude (5) (uM) - - - - - - 3 10 30 - -
Converted nuxture (5+6) ((M) - - - - - - - - - 10 30

Genistein(uMy - - 100 - - - - - - -

9 58. IL-6/STAT3 Az dd A& &4 Ay}
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1) AEEA

Al 2 Zeprole s AAbgHl Y@ ARGe AT FeE FAAR FWES v, A
2 Q% F53AE B dTays AAsn o, g dErds dREd 4
ALt wEh AxR woldAE o]AW F AREH HA WdHS ko F WASAI} A
A5 2pgolrt,

2 AR ofelA e Ho]2E, olel A tE BgUE FoJdte] Fohxlo] MHAL o F A7

25 #eletr] flsto]l skt

®Age sAYSE $EAGRIAAN] HAAAE A $AL e F AN A
PN
o

IS HSIACUC-18-11071)

Fo}~] ”’\} e 0}7] At AFESE FA] mlolHAE HAYYdozHEEH < vS Bovine
rotavirus(KVCC-01090020)& AF&-3stRom oty Amdepate offoA] #8s S A}
&3k T}

7H FAHE

TARSTTHR Azl A AT A3y ZES eyl fetel W¥e4d Ecoli 50mL
(1.04x109 CFU/mL), Salmonella typhimurium 50mL (8.4x108 CFU/mL) % bovine rotavirus
50mL (3.16x106TCIDS0/mL) < -2 =§3ste] 13 A+ HEst] &8 2 d458 2d s

g F ofo]A7tE FHo|2E, MBS Fo )

) A
Ngwe TAe ® 363 379 2oh.
H 36, ololAAE Ho|2E AR TA

Al A 87T A X HH
A A 5 =P
ok & 27353 A A9 bovine rotavirus 50mL (3.16x10°TCIDsy/mL),
TAHEST 5 E.coli 50mL (1.04x10° CFU/mL), Salmonella typhimurium 50mL
(84x10° CFU/mL)E 13] A7 Fo
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20 =

- Challenge group

I 7o tment groupd1G guard paste )

18 -
16 +

14 4

Clinical index

0
Di2 D-1 Do b1 D2 D3 D4

Baciena and vius t L . * 1
moeniation Treatment of [G guard paste

N
o
CHD
of
Y
iy

N
i
of

44

o\

T A BT AT AEE

7
®  Challenge group
A Treatment group (1G guard paste)
B =
.5 b 4 & & &
=
)
o 4 A i
et
o
T 34 »
—
2
5 2 A
z
1
0 T T T T T T T + T T 1
D3 D2 D Do D1 02 D3 D4 Bjs] D6 D7
1 | t t L |
Baceeria and virs Treatment of 1G guard paste Da ys
[EVTa T 5 (BT
a9 62 FAHE F v AT ARLY] AES

oh) AF w5

obolAste sol2E Fol 199 RAAT, TAYEFE L A= T
45.62+6.44kg, 42.70+3.70kg, 42.86+4.41kg ©] %< 3
sttt #ARF 4dA FAPETS BF AN



HAFsF A THE 39).

i=] 3L A 3 = A = 5 o] AN Za = - %%%iﬂ%k
T8 [Slien B re} ‘I‘O%7H ] ‘I‘Cq 1< = 3o = —O—Zﬂ%k
(kg/day)

(Day-2) (Day 0) (Day 1) (Day 14)
T2 A | 44.88+6.72 | 45.28+6.55 45.62+6.44 49.50+6.88 4.22+0.97 0.53+0.12

22
quz; 44.10£3.53 | 43.30+3.68 | 42.70+3.70a ~b -0.60+0.16° | -0.30+0.08
H o L
A FE - | 43.82+4.46 | 43.26+4.56 | 42.86%4.41 —° -0.40£0.23¢ | -0.20+0.12

a: One animal of challenge group died before weighing.

b: 4 animal of challenge group died within 4 days post—challenge.

c: The all animal of treatment group died within 6 days post—challenge.
d: weight gain calculated

2}) A =¥ 3}

Day-3¥ 4B TE5Y7HA 149 13 o) 2t AlgdiAel ga) Aes 543 27 19 3%
2o FARETTY A FAHET F 24k dF AMAA AFSo] AFEUoH, o]F
TEAHAMA BF o] #EFATG

2T A9, Bk T 6A|7F ojulel] ofo]X 7= Ho]| AEE 13 Wolu 17257 AR &
TAFEs ] dEE FUAZ F 1Y 13] ofo]A7tE Hol~EE 20g¥ S Fostd o, ¥
A”E F 2dxfo dF AANA AL o] #FEHJoH o]F I3ARFE FTHEAIFAIA A
B3 BYF a12o] #EHT)

42.0 5
B Normal group
¥ Challenge group
41.5 4 A Treatment group (10 guard paste)
41.0
& 40.5 ~ 3
¥ ol
s
T 40.0 o A
] ~a
=
(= E
5 9.5 b
E"j 39.0 4 /4
: a—a [ -8 -m
e 1 - ! ] . + T ; ® - *—1 ] "
514 X 3
38.0 | P e v SR T T : —

e [ () P— e [ T
D-3D-2D-1D0 D1 D2 D3 D4 D5 D6 DT D8 D8 D10D11DI2DI3D14
S R . Davs

Bactena ind Vints  rreqement of 1G muard paste

mociiataon

o4 63 AWt 54
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Challenge group
& Treatmem group (IC guard pasie)
B8 -
4 54 a a & - 4
2
o
[
’E 4 A A
c 3
| 3
2
5 2 a
-
14 A
0 T T T T T T T T T T 1
D3 D2 D1 oo D1 Dz D3 C4 D5 (]3] D7
T T L § | 1 L §
H'u*'h_"“_‘__:'_":"' hrdis: Ireatment of 10 guard powder
norkation {twice a day)
a9 65 FAHT F TAFTTY A5TY AEE
) Az Hst
ofe] A7k 39 wo F 14A FAXT, dA-HTT 2 A5 Hit AFe 77
45.62+6.44kg, 42.70+3.70kg, 43.24+4.06kg °|R o™, FAHFTILAM= s 54 A 1vtE]7}
AAE AT BARE 404 Aol FARETLEL B AR ARTE TAYE SUA
T+ #HAFsEATHE 40).
3E 40, 237 H3 {1 E 2 FEFY F 40 Ay dISAF
A s A3t (kg) o) o} = %)
T [EAGE [ [l F 19 [Rel £ Ad [ AER | gaAg | O F
kg/d
(Day-2) (Day 0) (Day 1) (Day 4) (Day 14) (kg/day)
2] ]
T:rL 44.88+6.72 | 45.28+6.55 45.62+6.44 46.28+6.23 49.50+6.88 4.22+0.97 0.53£0.12
34
44.10£3.53 | 43.30+3.68 42.70+3.70° -b - -0.60+0.16° -0.30+0.08
AT
2 =7 44.16+4.04 | 43.52+4.15 43.24+4.06 35.55+4.60° -d -0.28+0.29° -0.12+0.12
% One animal of challenge group died before weighing
b 4 animal of challenge group died within 4 days post-challenge.
¢ 3 animal of treatment group died within 6 days post-challenge.
4 2 animal of treatment group died within 6 days post-challenge.
¢ weight gain calculated
o) A-wst
Day-3¥ 58 T5U47bA 19 13] ol 2+ A @Al disf A 583 A= 17 63
2ok FAFETY] A 3EAHET F 24 AF IRAA A FEo] AFEEHJSH o] %



ZRA A7 BE Lol BEQT}
ARTE A%, FANE F 19 28 BA 10g48 TGOl TAUEF ¥ 2049 A3 )
AN AL ool ARANCH, olF FAYFE 3UATEH TRAHMA ART EF Lol

42.0 -

B Nommal group
i Challenge group
41.5 4 A Treatment group (1G guard powder)
41.0 4
::_‘
& 4054
L
= 1 _—
=3 oy 8
o 40.04 AZLA—&*
LF)
= -
5 395 e
L gy
= 1 3 E . . - ] = —
|n-% " — T ¥ N t
38.5 L g - -
| 1
38.0 I T 1 T I I T I I | I T ] T T T T T 1
D-3D-20-1 DO D1 D2 D3 D4 DS D6 D7 D8 D9 010D11012013D14
. L T T Fr 9y % )
d‘-""_'""”fll '-""" YU Trentiment of 16 guard powder l)“} s
HOCULanon [Pwhce a d,\f-'.'
a9 66, Alisk 574
10) 24+
- - = 3l O] =) 2~
ofo] A 7tE o] 2ES} ofo] A A= BT o] Fotx] AAb o @ ARFTHE Fsu 2
H o Hlo]

3t7] A3k delA ¢l E.coli, Salmonella typhimurium® bovine rotavirusol] thah o= 2 1
29E glstda, &5 43§ & ddaTS Hrksk ok
E.coli, Salmonella typhimurium®} bovine rotavirus ™3F Wol g 3= &l3k Ay} ojo]x| 7=
Ho]~E  ofo]A7tE 99T FAF Rl Wo]E st A=A

ARA SR ofo|A 7= Ho|2ES ofo|A|7tE BT e Azt A3 HAY A9 Am H
AR el &7 A= AFeRE SAEHAAL, FolA AALE S EA A 5E7] fEiA = 3
A o} gt ARGk Zlo] EAd Aow dAdd.
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b AR HPLG / Mscorbic aoid 20. 24mg/ 20g

B AR HPLG:/ Pyridoxine Hydrochloride(vitamin B&) 28. 18mg/ 20g

BEAE Haf HAIR [ Baciliue euintilie T8 1078 RUf20g
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O Z=a

AMEHET | OLOIXI = HIES
RIZQIL | 2017-12-05 HEBE | apa-nice-612212
BIZE=RTt | KR/KOAEA, REPLBLIC OF / R.KOREA KAW RIZESIAL | ()00 =00 28
SEEH | [ pEs a0
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9 36.07 36.09 36.14 35.82 35.84
10 36.91 36.94 36.99 36.65 36.67
P1TER: AR, 671081t
Q@ A=A
sARET ¥ 1, 4,7, 14 18¥9 A& AT Ad3= 1 429 2o
I 42 TAHET & AL W) ()
Ho! 0d 1d 4d 7d 14d
1 40.2 40.3 39.7 39.4 39.8
2 38.2 389 39.1 39.7 38.8
3 39.0 38.2 38.9 38.7 39.0
4 39.9 40.7 40.5 39.6 39.6
5} 39.7 40.5 40.8 40.3 40.4
6 39.4 41.2 40.9 40.2 39.6
g 39.8 41.0 39.9 39.7 40.4
8 39.3 40.7 40.9 39.2 40.1
9 39.1 39.6 40.2 40.7 40.9
10 40.2 40.6 40.5 39.5 40.5
D175 Algd, 67109
@ ¥ T vpolgf= HA
RT-PCR% ©]-&3to] £¥l & wlolel~E HAMG A= 3 439 2t
F 43 TAHT & W T vloly 2 A}
H! 1d 4d 7d 10d 14d
1 - + + - -
2 _ _ _ _
3 - + -
4 + + + + +
5 - + + + +
6 + + + + +
7 + + + + +
8 + + + + +
9 + + + + +
10 + + + + +
D1750: Alg T, 67109 ti&+t
@® B T A A4
RT-PCR& ©]&3dte] &¥ & Alits HARRE 23= £ 449 2
F 44 3AHT T W T AE A
HE! 1 4d 7d 10d 14d
1 - - + + +




2 - — - - —
3 - - - - —
4 + + + + +
5 - + + + -
6 + + + + +
7 + + + + +
8 + + + + +
9 + + + + +
10 + + + + +
T1-5%: AEE, 6-100: T
©® =49 FA HA
ELISA @A @rbislel mel 2ejd @HelA 1gGE ¥4 @ 23t E 459 2ok
¥ 45 v A44F § 43 T IgG A
! 1d 4d od 8d 11d 14d 18d
1 16.01 37.55 36.96 38.28 64.63 70.37 64.21
2 8.23 64.84 7791 85.69 7248 82.13 80.63
3 14.55 713.58 71.86 38.54 82.56 716.96 74.21
4 10.15 9.15 13.50 20.15 45.98 54.47 50.13
5 13.55 15.81 14.84 19.72 35.64 36.81 36.67
6 9.27 14.63 14.83 18.43 40.21 38.36 33.12
7 14.49 17.49 16.11 19.44 37.74 35.21 24.57
8 1531 15.75 15.86 21.10 31.05 31.35 30.28
9 16.13 15.87 15.79 22.56 38.90 33.51 34.80
10 14.47 13.43 12.92 13.81 4512 41.32 35.09
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Portulaca oleracea extracts and their active compounds ameliorate )
inflammatory bowel diseases in vitro and in vivo by modulating TNF-q, IL-6 |2

and IL-1[3 signalling
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Farmiloca oleracen

Inflamemsinry biowed diseises
ch-N-Feraloyl-3-methoxyiyramine
Dextran salphare sodiam
Mitegen-activated protedn Klsases

Portufeen oleracer L (P oleracen) is an herb that is widely used in traditional medscine m treat varioos diseases.
However, its effects on inflammatory diseases, such as inflammatory bowel disease (IBD), are nat yet well
charactenzed. Here, we investigated the impact of the ethyl acette (Et0Ack and ethanol (E2OH} extracts of Fu
meracen on lipopolysaccharide (LPS)induced inflammatory responses and phosphorylation of ERK, JNE, and
P expression in BAW2G4.F macrophages. [n addition, the inhibitory effects of these extracts and fractions on
3% dextran sulphate sodivm (DES)-irduced ubcerative colitis were examined using an [CR mouse model. DES
inclueed eolitis, including body weight loss, reduced colon length, and histalogecl colon injury, was significantly
ameliarated in mice fed the P. oleroces extracts (200 and 500 mzykgl In partcular, P oferocen extraces also
inhibited pro-inflammatory cytokine (THFP.a, IL&, and 1L.1p) preducton in mice with D88.indwced colitis; the
P plerecea extracts displayed higher and/or similar inhibitary activity ta sulfasalazine at high concemtrations.
Furthermare, the chemical stroctures of active compounds separated from the ExQAc extract of P olerocea were
elucidated using nuclear magnetic resonance (MAMR) spectroscopy (see Figure in supplementary materials), re
sulting in the identification of three known compounds. Among these active compounds, cis-N-feruloyl-3°
methaxytyramine (2] exhibited the strongest effects an preventing DSS-indured 1BD in animal models. Thus,
exiract of P. alrracen and their active compounds represents a new thempeutic approach for patients with in
flammatary bowel dissases.
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Porridacda aferaced L, la o wideapread medicinal plant, Many smudiss were re-
ported thst Pordaca aferacea L. extract (PLE) allevisted inflommntory dis=
caze indluding infllammatory bowel disease (1B [lowever, the funclional
mechanism of anti-inflammatory ellecis of IR (s not clear, TBD is o group of
inflommupiory discase including Crohn®s discase and ulcerative colitis. We used
dextran sulfate sodivm | D55 Finduced wicerative colitis mice model. In this
study. the amcliorating efflicacy of PLE on DSS-induced colitis mice was
evalugred, 395 D5% and sulfezalazine or PLE were trested miice. [he resulis
showed PLE treated groups significantly amcliormted in weight loss, colon
fempth rechoetion and %Il‘l-f:.‘lﬂﬂlhﬂ' changes, Histologically, the coloan af PLE
treated groups exhibited lesa tlml-h:hnl cell shedding, crypl destruction and in-
filtration of 'Lnﬂn.m.m.ulur} cells comypared to D85S trented mice. Furthermore
thie concantralions of infterferan- ¥ |:'|!|'c'rlc'|.|=1thl 1=, T1-1 & and numar e
cranis faclor o in serum were decreased in PLE treated proups. Consequently,
these results showed thot PLE mmelioruted colitis in D58 treated mice. PLE
watiid be a therapeutic natural malerial for dlcerative colins,

ards: Adtti-inillammation, Inflammoatory Bowel discasze. UHecrative col-
itis, Moerialaca oferacca L., Dextran sellate sodlam
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Study of the UV Light Conversion of Feruloyl Amides
from Portulaca oleracea and Their Inhibitory Effect
on IL-6-Induced STAT3 Activation

Joo Tae Hwang !, Yesol Kim L Hyun-jae Jang !, Hyun-Mee Oh !, Chi-Hwan Lim *,
Seung Woong Lee '* and Mun-Chual Rho '+*
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Recerved: 16 May 2016, Accepted: 28 June 2016; Published: 30 June 2016

Abstract: Two new feruloyl amides, N-cis-hibiscusamide (5) and (7'5)-W-cis-feruloylnormetanephrine
(9], and eight known feruloyl amides were isolated from Pertulacs elerncen L. and the geometric
conwersion of the ten isolated ferulovl amides by UV light was verified. The structures of the feruloyl
amides were determined based on spectroscopic data and comparison with literature data. The
MME data revealed that the structures of the isolated compounds showed cis/ frins-isomerization
under normal laboratory light conditions. Therefore, cis and trans-isomers of ferulovl amides were
evaluated for their convertibility and stability by UV light of a wavelength of 254 nm. After % hof UV
light exposure, 23.2%-35.0F of the oz and frans-isomers were converted to fraws-isomers. Long-term
stability tests did not show any significant changes. Among all compounds and conversion mixtures
collected, compound 6 exhibited the strongest inhibition of [L-f-induced STAT3 activation in Hep3B
cells, with an [Cs; value of 0.2 pb. This study is the first verification of the conversion rates and an
equilibrium ratio of feruloyl amides. These results indicate that this natural material might provide
useful information for the treatment of various diseases involving [L-6 and STAT3.

Keywords: Portulaca olescear L feruloyl amides; IL-6; STAT3; conversion study
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