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<Summary>

Purpose and

Contents

Health functional foods development for improving osteoarthritis

using lactic—acid fermented traditional herbs

O Establishing optimal extraction condition of marker compounds
in lactic-acid fermented traditional herbs for improving

osteoarthritis

O Establishing standardization of raw materials and analytical

method of marker compounds in lactic-acid fermented traditional
herbs

O Standardization of manufacturing processes for mass production
and standard setting for marker compounds in lactic-acid

fermented traditional herbs

O Mechanism test for osteoarthritis improvement of marker

compounds in lactic-acid fermented traditional herbs

O Efficacy verification with animal testing of marker compounds in

lactic—acid fermented traditional herbs

O Human Studies on osteoarthritis improvement using marker

compounds in lactic-acid fermented traditional herbs
O Complete and submit the application for individual approval of

functional food for improving osteoarthritis using marker

compounds in lactic—acid fermented traditional herbs

Research and
developments

output

O Guarantee of functional materials development technology for
osteoarthritis improvement by bioconversion of traditional herbs

O Establish bioavailability enhancement technology of traditional
herbs by bioconversion

O Investigate mechanism of improving osteoarthritis by bioconverted
Achyranthes  Japonica Nakai, Aralia Continentalis Kitagawa,
Cervus nippon Temminck, etc

O Set final raw materials suitable for industrialization, combination
percentage

O Finalize standardization of raw materials, mass production
process for industrialization.

O Establish evaluation technique of the effectiveness of improving
osteoarthritis

O Establish analytical method and analysis technique of functional
materials for improving osteoarthritis

O Verify functionality by human studies for functional materials

using bioavailability




Application plan
of R&D output
(Desired effect)

O Registration of individual approval of functional food for
improving osteoarthritis and product development

O  Overseas Market Development by functional material for
improving osteoarthritis and product development

O Complex product development with variety of applications for
the aged and athletes, etc

O Income increase of local medicinal plant growers

Keywords

traditional o lactic acid bio individual
bone joint , ,
herb bacteria conversion approval
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F-S- A1
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(4) MG-63 cell 432 4 SHS {A%F Q-plex array
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S, %7, 59O 247 UE 94 $32E E- 74 $329 o5 £F 95 Eb F
W 52 WE A, T AE AF BA ANSY 9P AWpYe U, 94 F2F Eb
A% 52 GAF WEBS0| I FEFE2HT 95T A0 Vet 10).

T3t 95, 574, 529 @EFEEHET 5d5E FREoA Ax A% R x| oigt &
A FaFo] =A Ve

VEGE EGF IGF-1

oD 0.D2 Conc.(pg/ml) 0.1 0.D2 Cenc.(pg/ml) 0.D1 0.D2 Conc.(pg/ml)

1-1 01491 1219 0.06425 0.0526 0.0542 0.0534 0.0602 0.0607 0.06045
1=z 01317 01192 0.0542 0418 0.0523 0.0471 0.06812 0.0623 0.06175
1-3 0.1582 01349 0.0753 00506 00529 005175 0.0575 00562 0.05685
14 01344 01187 0.0553 00523 0.0319 0.0521 0.0642 0.0654 0.0648
-1 01171 01229 0.04875 {0529 00537 00533 {0582 00608 00595
2.z 0.1097 01081 0.03765 00522 00494 0.0508 006358 0.0729 0.06935
23 0.1102 01141 0.0409 00514 0.0492 0.0503 0.0793 0.0677 0.0735
24 0.145 01527 0.0776 0.0549 00531 0.054 0.0615 0.0602 0.06085
3-1 01407 01432 00707 {0524 00536 0.053 00601 0.0603 0.0602
1z 01427 01511 0.07565 0.0522 0.0538 0053 0.0652 0.0643 0.06475
33 0.1349 1392 00658 0.0538 0.0523 05305 0.0626 0068158 0.06225
24 0.1376 1344 0.06475 0.0552 0.0523 G.05375 0.0684 0.0627 0.065355
41 0.0779 0.1383 0.03685 0.057 0.0555 0.05625 0.0675 0.0654 0.06645
1z 0.1407 01286 0.0634 0.0544 0.0487 0.05155 0.0587 0.0595 0.0591
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I 9. Q-plex array raw data

Cell Line: MG-63
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b = —
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R ) 242 Olx} = 2s 39UAL T =2 (w/og] 2Hl) =L Us
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EG([;/ IGF-1) " S=7¥ =S - 2= Ee gs - SEUS « LT 2R} S5 S0 water
=" ' extract2CH &8
s B -
E - ¥sEe - 2m AN Y B8 - EEUS - 2z Eags
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P-con2Ch 3 oY &8 S=X|T 7
T Es

Sk Qo =g 7

SE Q0 ST =7

N-con 2L} 158 22 &

Water Extract

With LAB
LY SR U2 50
w/o LAB 57t E008 45 EE9
BE Lot =T 27

SE S0 EH 2%

= 20 3T E7

aa = =
LEYL THERERE S
wio LAB B3t E20= 45 228

25 U BE 50 £ 271
L5 SE Lo

w/o LAB Hit Ee0s ¥y £E9

¥ FHELE R 5L
wfo LAB 23t £00% ¥3 £39

g=2 57E48 5 Lol

Ethanol Extract

w/o LAB

P-conZLH 158} £X|9 n-con2LF 3
i 0|4 B2 5=

sE Hop 23 27}

s Lor 53 27

S& R0t 59 271

2o

p-con=Ch 3tf 0f&t &2 SEX|% 7}
SE Qo 23 27
sC Qo =H 27

N-condf H[2f 2804 HE 5&

I 18, 58 #2292 Q-plex array 21} 24

w/o LAB
P-con®i E[sh 2t 0|4 £2 SEXT
n-cond] E|3 2HHE 22 S5
=& Uot =3 £7t

S& Qor = 27

S& Uop 3 27}

SE Yot =4 27

p-con®| H|sf 2t 0|4 £2 5E0(X|
HoiE =S

5C Sop =8 27

5E Yot 53 27

N-con®| H[o) 28{0]4 L2 55

19 19. Mixture

With LAB

2= 1, 32% I ES

31, 38A 55 US(EY 27

LT sURY 7HE B2 55

wio LAB7H 53t O £00=2 ¥5 §

e

5 Qo =5 271

=
EEA 5E 20i%
¥3 220

5E 20 53 &7
L= £20

W/o LAB B3t 20O U5 SZ0

EZ YR 7HE ES

w/o LAB

N-con®ll HI3f 28§ o8 B2 &
5E 2ot =3 29t

SE 20 55 &7t

S5 Lot 29 27

P-conELt S 28f FX|T 79
= 20| §5

=
Eag=

5E 0 33 27

P-con®f H5f 48 B 2 5=
N-contll HiZf gt B L2 &

T ©

P-con®ll |3} 38 0|4 =2 5
N-condf Hof 78 BE B2 &

FC O

N-con®f E[5f 2804 & 5

F229 Q-plex array 43 24

With LAB

Al 5E =0t
2

S Qor =7 g5
C o 573 29

23 3UK SE £O
2 220

5E 20 53 =7t

« RPN AFES

wio LAB 5T 715 Fo0= 45 £
2a

¥a9 Bimes Lo s

w/olAB BT £00= %5 £3a

$5e 571848 5C ROTIR

TS O

w/o LAB B3t E00= 25 £5

T T T

With LAB

LE 12X wjo LABSH H| =

S5 B0 23 27t

o 39k 1Y We SE

EETERN M E5



(3) 92 U 5T GAFEE AolEske Y 24

oh 574 89

RAW264.7 macrophage cell& 1.5%10%ells/dish®] ¥E& 60 mm disho] B35 F oF 24
AZF Bet WeFska, LPS (I ug/mbIE Astel 2447 59 95& $EAD 5 92

58 FEE ARE 400 pg/mle] sE= A2 st
LPSE Aestx] g2 Al widd= o
negative control®= XS 24A7F & AN HjFAS -rﬂﬁ}oq AR S AL A

g -20Co] B@ste] Auz AHatct

IL-1p IL-6 TNFa
"Positive control 9903 550 19.84+1.14% 0.30+1.332

Negative control 37.66x1 58¢ 3361609114 36.48+17.344

A Not fenented 17.43+0.52 d 5.20=0.52° 18.10=0.80°

Hot water " fermented 13.98+0.35°¢ 7.57£0.353 15.50=1.46 5

extract Ae Not fenmented 10.40+0.91 ® . 490802 13.75£0.91 %=

] fermented 8.28+1.62° 4.13+]1.62* 9,301 .44 25<

A; Not fermented 12.98+0.2] ¢ 37.09+0,03° 8 8323 6020

Ethanol - fermented 8.10£1.07"° 4.0221.07* 4.55£7.351

extract Ae Not fermented 12.98+6.86¢ 272.64+5.3]°¢ 12.75+3.67 ¢
g fermented 5.000.64° 2.15+0.64° 10,0544 7630

a9 20. 5 B 52 AmE ARlEZR] 54 AL S, Act BT

h =54 A7
PSS A 2lgt FoA IL-18+ 37.66 pg/mLE LPSE A 2|5}A| u}—fi— o Z27(9.90 pg/mL)
of vl =2 S7I8 Hou, g HE dolA foHer IL-189 A4S AL, &
5| & FAAFESYAaE A 8.10 pg/mL, 58 FHFELRENA 5.00 pg/mLi 742} 78%,
87% =7t 1L-1p 9] Aol HAAE U
[L-6°] ¢ LPSTE AH2et oA 336.16 pg/mLE &2 F7He BYou 95 4 58 4
FE=°llA positive controli Ht} fejorn fgAsty, ¢g FHAFETAEY 58 4
ST a4 42t 4.02, 2.15 pg/mL=Z positive control (19.84 pg/mL)E
EE‘r o FAaAZle
TNF-« 9 7% LPSTS gt oA 3648 pg/mLZ LPSE HskA] ¢ +(0.30
pg/mL) Bt} 99% Eotylou, 5& AFFEUFEONA 9.30 pg/ml, 5 FHFZTaEAA
10.05 pg/mL, & FAFESTEEINA 4.55 pg/mLE positive controlst F2]74 zfo]7b

A e T gaadE 2.

—

o
n
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Lo
)
o,
filo
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(4) $z9 240

-

=z ]
=

ol
ogl

[ez]
=1

olN
fol
_h;_ll

b A= Az

EADS & FA9 5ol sidsh= H7votal, L. plantarum= TEIE -
(AJ-LP)& & FA9 SHjol| sidst= A S5 FAY 1% st
plantarum 27}t & 37 C shaking incubatorol Al 39 5o ujoFslict.

e g

1o

A~
o
s
o

3d7ke] Hi &= & AJeF AJ-LPol %€ FAI9 SHol sidshe =(W), ofe2(E), 24t
(H), otHIEAL(EA), F&2B) §mME 242 wh= F7ksto] 37 C shaking incubatorofl Al 1
d HoF FESIFom, FEALS 3000 rpmlE 10 min F9F Y422 5t Whatman No. 2
filler paper (Whatman International Ltd., Maidstone, England)2 oj=}3t g =

k=3
(EYELA Rotary Evaporator N-1000, Rikakikai Co., Tokyo, Japan)sto] 52X & Ag=
Agteict,

() Alm 5o w2 AEZ=A 29lS 95 RAW264.7 ME2] CCK assays AA]

T it o v
of BA7I, ZF Alg ¥ Y2a-g 50, 62.5, 125.0, 250.0, 500.0 pxg/mL)= *|2]3t
24 hr =¢F HjeFst & CCK solution2 10% (v/v) H|EZ Y1 2 hr =9 HFeAZ]

microplate reader (multiskan, thermo scientific, Korea)& AFH25te] 450 nm oA 4T
£ S4stt

RAW?264.7 HIZZ 6x10° cells/well®] H%& 96-well plateo] B33+ 5 24 hr FoF ujoFs}
Z

o
-
o
-

= control £2.5 pg/ml m 125 pg/ml m 250 pg/ml 500 pg/ml
120 . .3 s
1 i K
100 gl 32 + ifi " & &%
i T #= T
' *E
2w - .
£
E 60 |
[
=
T w0l
el =
(A)
0
20-H AW AJ-E AJH AJ-EA AIB



130 - B confrol 625 pg/ml ®125 wg/ml 250 pg'ml 500 pg'ml

o T+ = #
100 - @ dz gt . Bz« T e BT, i "

T % T %

=4 v -

£ 80 |

—

:'E-.

E 60

=

© 40 L

20-H AJ-LP-W AJ-LP-E AJ-LP-H AJLPEA AJLP-B

A eeWi 2a & 9B Ax =4 54 23

l=°l'

a9 21 F=8mE

=4 Ay AJet AJ-LPE Ztztel gujz &S Az 9 gi2FQ0-H)E SO, 625
125.0, 250.0, 500.0 pg/mL)2 AzZgt Ai} tRFoJAE BE ELoA 90% o]Ate] A&

= HAh AJlA= 125 pg/mL ©Jste] FkolA 80% olde AE&=(A), AJ—LP°1W%
250 pg/mL olste] smod 90% oAl AEES HJtkB). wEd RE Agst
RAW264.7 AZANA =4E& 7HAA 9= AS Felstgen A= sEE 100 xg/mL=E o}
o o]l AL Pkt

(th AJet AJ-LPe] =848 NO A4 Asis

AS5H-So] EASIE  L-arginine® A nitric oxide synthase (NOS)o| 2J5] NOZF A=
o, g NO A4e 9] dsteh a2 Q% 249 &4 zddch gty Ash
AJ-LPo] &8 NO B4 AdksS dotr] $Is] RAW264.7 AEES LPSE AFAZ &
Nz ¥ 272 100 gg/mL BE& Frlste] NO o4 4 A6t

—e— inhibition (%)
160
g 4 110

120 f

\‘/‘\___ e 1 70
d

\'- 1 20

'] b .
40 |- |—"—| 4 -10
:
0 == i 3 1 i i i - 50
normal control 20-H AJ-W AJ-E AJH AJEA AJB

LPS (1 ng/mL) - + + + + + + +
Sample (100 ng/mL) - e = + + + + +

Nitrite (uM)
E]

(A)



—a— inhibition (%)
160
4 1o

4 7

1 3

Nitvite (uM)
g

d

T

- (4
W B b 1w
:
o= L i | " \ | L | I 5
normal  countrol 200H AJLP-W AJLP-E AJLP-H AJLP-EA AJLP-B

LPS(1 pg'mL) - - + + + + + +
Sample (100 pg/mL) - - - + + + + +

(B)
a9 22, FE8mE 2a A W)y #a & B9 NO 54 2%

AJet AJ-LPO] FE&8ujH NO A AHdls &4 ZA¥ LPST A3t controlst©] normal
ol Hlsf NO Aol E’g Zog Hol ¢Fo] fLEH Zoe= FRIFGA, xS
controlite]l B[Sl 66%<2] N 5 Yedet. AJE E, H, W, B, EAR FE3F A
=7} controlwtoll Hls| 747} .9, 67.6, 50.3, 28.5, 18.6%<°] NO A4 Hsfi&= et
(A). AJ-LPE EA, E, W, H, B2 F=3t AlgE controlitol HIS| Z+Z; 74.6, 74.2, 72.2,
71.6, 28.4%° NO A4 AHdle&s YIS ®B). mets AJE E9F HE FE53T A=t
AJ-LPE W, E, H, EAR &% A&+ X2l Hs] NO oA a5°] HoldZ & 4 AN

o,

—e—inhibition.(%e)

600 100
g
s500
80
g
= ef e
4 el
z 60
2 oty b
% 300f d d
= d T \
.x/ b \\ 40
200
\-/"‘/
\ 20
100
w e B | 0
normal  control  20-H AW ALE Al-H AJ-EA  AJB  AMPW AJPE AJPH AJPEA AMIPB
LPS(pgmly - + + + + + + + + + + + +
Sample (100 pg/mL) - - - + + + + + + + + + +



—s—inhibition.(%s)
1200 100

1000

800
60

600 e

€
4 d 40
<
400 /

\// 20
(B) 0 ’_.—I 0

normal control  20-H AW AJE  AJH  AJEA AJB  AHPW AHPE AHPH AHPEA AHPB

TNF-a (pg/mL)

LPS(1 pg/mL) - + + + + + + + + + + + +
Sample (100 pg/ml) - - - + + + + + + + + + +
—e—inhibition (%)
800 1 100
g
00 =
80
600 |
:
5 500 f 2 1 60
= o == —
b= L e
3 400 d ¢ d J
= “ - : 2
a0 | Ne—— 40
200
20
100 [
i
— . : 0
(C) normal control  20.H  AJW  AJE  AFH  AJEA AJB AHPW AHPE AHPH AHPEA AHPB
LPS(1 pg/mL) x »* + + + + + +
Sample {100 ng/mL) . . - + + + + + + + + + +

a9 23, FE8E 3R A e da & 959 cytokine 574 At

(@hH AJe} AJ-LPe] F&-81lH pro-inflammatory cytokine AJ/del njx]= F3F

A=7F LPSE fE¥ RAW264.7 Ao MAEE pro-inflammatory cytokine (IL-6,
TNF-a, IL-13)¢] Aol mAl= 4= gotEr] 9t ELISA o= SAstait

A3t 1L-62] ZAitoflA controlito] 527.3 pg/mL, tHEE2 3284 pg/mLZE YERGAL,
W, E2 F&3S Al=7t Z2F 281.6, 280.9, 252.5 pg/mL, AJ-LPolA4+ EA, H, W,
E2 FE39t Al=7F 22 318.9, 272.8, 265.6, 2282 pg/mLe L= x| H|e| IL-6
troro D%, E35| AJ-LP-E7} controlioll H|3| 56.7%, thizatoll W5 30.5%%2 714

2 IL-6 Asi&S e ATHA).
TNF-a 9] ZitoA control#2 1103.7 pg/mL, tHEw2 540.3 pg/mL=Z x| control



of Hls] 51.0%9 Al&E YW, AJE E=E F5% A=t AJ-LPE E, H, EA, W=
St Alg&E controlwtoll H®IS| ZYZ: 54.7%2F 70.0, 63.2, 59.8, 59.6%% WEXTHT £
&2 Hoo. 59], AJ-LP-E&= controlitoll H|s] 70.0%, thxwtoll Hlsf 38.6%= 7
2 TNF-a A &35 HeRHATHB).

IL-159 Zi}oA controld- 7040 pg/mL, XL 412.6 pg/mL= o] controlt
of Hla] 41.4%9] IL-15 A& YeW, AJE2 H, E, W& F=3 A=59} AJ-LPE H,
E, W, EA, B2 ZZ3t A=7} controiLoﬂ Hls] 51.0, 50.6, 49.6%%} 74.7, 74.3, 73.3,
73.0, 65.1%2] 1L-14 Asi&S YeEFHATHCO).

AJ-LPE BE FE% A=+ dolA AmiE IL-6, TNF-a A oA tixtHcoh
HwA o A axtE Hou, IL-1p9 = izl H&f =2 As) 835 Yesl
=

Hif 2L v R~
eI\

ool Aol FAFOR $5& WAWS T WHK Fe $5o] ulF cyrokine
el © A e & 5 dsien, e FE9 AR de 28 goE 4809

=
S uHeh 1L-6, TNF-®g ohjet IL-1814 controlZe] H[3} cytokine EHZHe] 50%
Vg 5] FAagtHe RS Felstat

L
ST R A
e i —— ————mawmy  [-activ

"N LPS{1pg/mL) : + . + + 5 v +
Sample (100pg/mL) - - 200H AJ-'W AJ-E AJ-H AJ-EA AJ-B

—8— inhibition (*o)

500 1 100
= 400 7 80
L
m
= 300 | — 1 60
A [ _ =
Z 20 F ] e 1 40
o - L~
o \ /
100 g 1 20
0 1]
B) normal control 20-H AJW AJE AJH AJEA AJB
LPS(1pg/ml) . + + + + - + -
Sample (100 pg/mlL} - - . + + + + +



—a— inhibition (%)

500 1 100
400 F <1 80
E —_—
b
%300 F 1 60
f—=1
& 20 4 40
Z
o \/ 4 20
'] L L | | 1 L L L 1 ']
©) normal  comtrol  20-H AJW AJE AJH AJEA AJB
LPS(1 pg/mL) - + + + + + + +
Sample (100 pg/mL) - - - + + + + +
a8 24, F=8ujH 9§ A 59| western blot &4 A1}
W e Al O
NOS
f-actin
- -‘ w -
( ) LPS(1pg/mL) -
A
Sample (100pg/mL) 0H AJLLPW AJLPE AJLPH AJLPEA ALLPB
—— inhibition (%6)
600 T 1 100
500 |
/ ) | ™
a2 400 |
2 1 60
=
< 300
E
ot 1 40
200
100 20
0 . - 0
(B) normal control 20-H AJ-LP-W AJLP-E AJ-LP-H AJ-LP-EA AJ-LP-B
LPS(1 pg/mL) - + + + + + - +
Sample (100 pg/mL) - - - + + + - +



—e—inhibition (%6)

600 q 100
& -
! \_—r/ 1%
2 400 1
E - 60
a
o X0 f
g
& 1 40
w00
100 1
0 | - . : . : . . 0
(C) normal control 20-H AJLP-W AJLP-E AJLPH AJLP-EA AJLPB
LPS(1 pg/mL) - + + + L ot % +
Sample (100 pg/mL) = = = + + + + +
9 25 F=8md &8 & 959 western blot =% A}

3} sl

ol

fol

(Wh AJ €} AJ-LP] COX-2 % iNOS &d 3]

LPSell oJaff #Astel RAW264.7 AlZolA A] (1™ 249 AJ-LP (18 259 COX-2
2 INOS e Ao avE dotk”] 9Is] western blot= 4stal, Ao A Ao zfo]
7} $l= house keeping gene© 2 f -actine S%ote] COX-22}F iINOSe] ¥a-g-& H| W5k

=7 A AJ9] Suwid COX-2 ¥ A} controliof H|5] RIS 52%°] A&
Hoa, AJe] & =& A2 F E7} 46.4%2 =2 Ad a%5S Hon EAZL 20.0%%
e

7 Ee A5 a5 EItH ™ 24(B)).
AJo] gujE INOS H&ZA controlo] Hls] tiRto] 82.6%2] A&z 71 won
o2 = E7F 66.2%2 Ad&°o] =JAtHd 24(0)).

AJ-LPo] gujd COX-2 ¥4 ZA3 diZ22 controlwtol| HI3 67.7%2 Adf&S ebd
om, H, E, W, EAx controlto] H|a 78.9, 78.0, 77.7, 70.7%<] AH&= hx+HT} =
A depdeH (" 25(B)).

AJ-LPe] guid INOS Td2 controlwtol Hls| RE oA 70% o2l Asfie&S yEt
W1 AJ-LP-B7} 88.1%2 7FF =& iNOS Asfle2 Yetdch 23 25(0)).

olg|gt Az Hol AJtol HId| AJ-LPwo] COX-2  iNOS #¥dg auzloz =35}
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1c)

) =29 =8

Oh A= Az

=& w99 suijo siEst= FF4, ethanol, hexane, butanol, ethyl acetate® F7Fet 3},
=8 oo S 1% dst= Lactobacillus plantarunrs 73E351o] 37 CollA 33U R A|
7l & Z5F4, ethanol, hexane, butanol, ethyl acetate® 7t #22 Yol 37T shaking
incubatorof A 2A17F EoF &2 49st & F=E2 Whatman No. 2 (Whatman, Lawrence,
KS, USA) oA 2 o7AIZl & rotary vacuum evaporators AREste] A 5= & 52X
2 XSt 42 EHE 2 AP FE=EE ARESHH.

allO- *

100 »

*

90 A *

80 4

70 4

60 A

50 4

Cell viability (%)

40 A

0 31.362.5125 250 500| 0 31.362.5 125 250 500| 0 31.362.5 125 250 500 0 31.362.5 125 250 500| 0 31.3625 125 250 500| 0 31.362.5 125 250 500

Continentalic acid ‘Water Ethanol Hexane Ethyl acetate Butanol
Sample (ug/mL)

60 A

50 4

Cell viability (%)

40 A
30

20

0 31.362.5 125 250 500| 0 31.362.5 125 250 500| 0 31.362.5 125 250 500| 0 31.362.5 125 250 500 0 31.362.5 125 250 500| 0 31.362.5 125 250 500

Continentalic acid Lp-Water Lp-Ethanol Lp-Hexane Lp-Ethyl acetate Lp-Butanol
Sample (ug/mL)

i
o

A PEED E F 3EEY A 54

[
o
N
o)

g
kol

) Mz =4 SH90F CCK assay A9
Al =442 CCK assay W& AMgsto] SAsiY, &5 8ME =
o 22229 717} 0, 313, 62.5, 125, 250, 500 ug/mle] BEE
7

FEEEY A UE
AW264.7 HEof| A 2|5}

oo il



CCK assay A9 A3 WEF5E2 water, ethanol, hexane, ethyl acetate, butanol= ©]&35}

FE5 FEEA water FF = ALst 125 pg/mle] SE7HA|= 80% oo A&
et A (A), 52 L. plantarumC 2 Fa3 § FE3 FEFEE T4+ hexane oA
o|fo g AEgo] U YePGolr BE oA 125 pg/mlo] FETMAE 90% ol/de] AEE
eI ATHB). Lp-water w7 Lp—ethanol wolX+ 54 a3tk ¥HEH Qo mebA] 0|59 A9
NME ZA4S YHehA] &= F1 5% 100 pg/ml olste] sz AAsSte] A 435t
o},

X2 ol Mo do Mo &

60 4 . r 100
A £ =e—inhibition (%)
F 90
50 A
- 80
e
40 - 70
. d c, d
z c - 60 =
= =
=30 A - 50 -2
s £
Z F 40 =
20 A
b b 30
- 20
10 4 a
10
0 - - 0
normal control Continentalic Water Ethanol Hexane Ethyl acetate Butanol
aci
LPS (1 pg/mL) - - + + + + + +
60 4 X . r 100
B =e—inhibition (%)
d
F 90
50 A
/\ F 80
F 70
40 A
— F60 =
= =
=30 A F 50 -2
2 =
=z L a0 =
201 c 30
< c c c
b F 20
10 4 a
F 10
0 - 0

normal control Continentalic  Lp-Water Lp-Ethanol  Lp-Hexane Lp-Ethyl Lp-Butanol
acid acetate
LPS (1 pg/mL) - - + + + s + +

9% 27, 9 A 9EET I § 9EEe] NO A4% 24

() =@e] 228008 NO 44% 74 @7}

LPSE A2et dizzol vls) RE FolA folHom NO Ayl Aasiar

o] 2 FEARZ dHA 9t continentalic acid A oAE x| H|5] 73.72+2.47
% A5 2™ butanol T2 71.20+1.11%% continentalic acide¥} §-2]& =}o] gl= NO A
A AfeS YEUHATHA). Ethanoli® hexaned o] ZFzF 36.96+0.69, 32.59+1.32% <A=&
Aol&o] =



L. plantarum® 2 WAt § 5T FERAAE B oA dixdtol H& 70% ©]/d9] A
e HEW =, Lp-watera=ollA 9.51£0.71 x M2l NO BAFC= An T AF[2]o0A]
58 943259 NO AAFS 30.64+0.79 pMETH Yor AFE= 81.60+0.71%= 713
= YERETHB).

ol Anz, 585 L plantarumC=Z Ta F FFF A NO S dAAHe=z &
A ghgof tiet 27] "HArsel et S0 =2 Aolzt maEh

@h 5o 2E80Y COX-2 / INOS / @24 AR B4 A5 24

@® COX-2 /iNOS / €57 AelE7I]l =74 ¥ (RT-PCR)

RAW?264.7 MEQ2x10° cells/wel)o] Z} F&E(6.25, 12.5, 25, 50 pg/mDE H2|5}o]
AlZbEer HiFet & LPS (1 pug/mDE Astal 24417t FoF Hidfste] A5 AA
Trizol (Invitrogen, Carlsbad, CA) 1 ml& F7tste] 28 &<t ®x|gh
10%7t vortexingsta!, 158 ¢t YAHEH(13,572x g, 40)E 43 & ASAL F ot

goto] EEo]F U

158 B YHAEA3572x g, 40)8 FYt F pellee  DEPC  (diethyl
pyrocarbonate)—treated water (Bioneer, Korea) 20 plof| =9| RT-PCRe|| A&}t

AccuPower RT/PCR PreMix (Bioneer, Korea)ES ARESIo] 45Co|A 308, 94TCoA 58
5o HRSAIA DNA=Z SRl 94°CoflA 30% 59F denaturation Al7]al 56°CeflA 30
%2 &< annealing AlZ1 %, 72TCoA 1& B extension Al7]& cycle& 35ﬂ grEsh H,
op2]9} extension= 72°CoA 58 59t PCR machine (Takara, Japan)ollA 4=385Fict.

Z} PCR products 1.2% agarose gelol| loadingste] 100 V. 2704 308 F<oF A7|d5
oz glsi

—_

5
5
S chloroform& il
A £

rlo

9] isopropanol<

{o

X 1. RT-PCRO| AH8H Zt primere] €7|A4<E

Gene Forward primer (from 5  to 3” ) Reverse primer (from 3 * to 5° ) Size

TTG AAG ACC AGG AGT ACC GC GGT ACA GT CCC ATG ACA TCG

(313}0(52 gTG CAG CAC TIG GAT CAG GAA CCT GGG AGT AGC CTG TGT GCA CCT GGA gﬁ
A
IL-18 AAG CTC TCC ACC TCA ATG GAC A GTC TGC TCA TTC ACG AAA ABB GAG 453
IL-6 TCC AGT TGC CTT CTT GGG AC 139
GTG TAA TTA AGC CTC CGA CTIT G
TNF- « GCG ACG TGG AAC TGG CAG AAG 354
GAPDH GAA GCT CAT CTC TCC TAT GTG CTG TCC ATG CCG TTG GTT AGG AGG 450
ac TCC ACC ACC CTG TTG CTG TA




A LPS (1 pg/mL) LPS (1 pg/mL)

COX-2 INOS

8§ 9 10 11 12 13 § 9 10 11 12 13

2 8

da
S
S

w

(% of COX-2/GAPDH)
o
=

(% of INOS/GAPDH)

mRNA espression level
mRNA espression level

5]
=

i 'l

2 13 1 2 3 4 5 6 7 &8 9 1 1 12
LPS(lpgml) - =+ + + + + + + + + + + = LPS(Ipgml) - + + + + 4+ =+ + + &+ + 3+ 4
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COX-2%}F INOS= WA 22 Feste o |54 mAE AdAdst=d ¢
ottty d#HA oy, COX-2+& arachidonic acid25¥ prostaglanding FAshH= 84 =2
5 22 BHA @A AR, AAME, ZZAE FolA ZH|EH, COX- 2
o AAle AT AAET oflst o Amok ¥Hol Qe Ao=w dHA doh. A &
HZ COX-29] AeA AA|A| =2 celecoxib, rofecoxib 5] Jt}.

NOS& Atstdagdas=zA NOSo| s 4tebdart =™, eNOS (endothelial NOS),
nNOS (neuronal NOS)¢t iNOS (inducible NOS)©] 3712 ezt £t o] F eNOS
et nNOS= Zg Fkol oEAolw A=of oigh ¥hgo] ofd AZujola A H*ﬁiﬂcﬂ

AE GARA AHoZ A% FAHCh FHHY INOSE d5A=o] os] A&Ho= ot
F AHEeREN LPS Sol Yol fEEW A7IZE Bt oY ARbdA FEE o*éo}ﬂc]
FSHHeS FXAIXIT

RAW264.7 Alze} 22 thAAZ7E E4d5t=H IL-14, IL-6, TNF-a 59 cytokineZ FH]
5t Cytokine> Gyt Ql AFvyzt 228 4 HARES Fof #AH RE AZE9 285
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cytokine¥} @&ste] oS HEtlH HdEzEd 94 S3 9 plasma cell 29 F
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COX- 2 mRNAS Hd=zFS LPSE AotA] &2 dixFoA Ao WALz ¢Ffort LPS
oA @ASHA SUtelden, FEE2 At RE oA FAxe] Wdo] frashs
7o 2 YEITHA).

o] A7EARZ I#HZ continentalic acid w2 LPS =7 H|s] 31.12%714] COX-2
mRNAS] wdrdgFo] A4S O™  ethyl acetatewt©] 31.00%, Lp-butanolit©] 36.53%,
Lp—waterw©]| 39.80% <=2o=2 7+Aot3itt.

INOS mRNAS®] HdAFE LPS AH=ollA dA5] F716t9em, water & oA 1.13%
7HA ZFAashe] LPSE A 85t & #(4.10%) Rt Y2 9e- 82 H Y tH(B).
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LPS (] ma'inl) - # J + # # J ® + + J # * LPS (] jgml) -
a9 29. I8 d gFE ¥a & 9559 cytokine A4 A3t

IL-1589] AT x4 82.17 pg/mle]ont, LPS AF=tof| A 1825.17 pg/mlzZ F2Jgt
o2 BAoW [ plantarumCZ TE § FE BE FEELNA 5 AHEEZEQ con—
tinentalic acid (1031.08 pg/mhEtt folHoz  T4AstYTHA). Lp-hexane, Lp-water,
Lp—ethanolst &=A12 ZtZF 359.08, 445.92, 456.67 pg/mle] =2 Fo3t 4S5 YEIHSI S
[L-158 mRNA #HdFL ixto] H|s] LPS A=A F715t9al, LP-ethanol¥ Lp- ethyl
acetatet= A|QIt UM oA FARe] Wdo] Faste Ao=w WEEI

IL-69] YA 224 8.46 peg/mlo]AOt, LPS A=A 487.90 pg/mlE G215t A<
S HYOow water FETONA 123.57 pg/ml2 Z&] 2HEZQ! continentalic acid (267.74
pg/mhET FoHog ZTHASIHTHB). Lp-butanol, Lp—vvater:r1 A2 22 309.38, 320.86
pg/mle] FE= {FoJRt A4S Uetfilal, IL-6 mRNA T tizato] Hls| LPS Af=5wtofA

AR F7et9om, waterdolAl RTHOE W2 HAFS L}E]—LHCHE}

TNF-a o] AL oA 146.53 pg/mlol o}, LPS ZF=tollA 1743.78 pg/ml=z2 2]
ot Ao Eoﬁiﬂﬂ ethanolv—_L, hexanew ¥ L. plantarum® 2 ¥q & FE9% BE FEE7oA
LPS ARt foFor 745t (C), Lp-water, Lp-butanolst £A=  Z+ZF 701.56,
833.38 pg/ml9] L= Fog HAE Uelltt. TNF-e mRNA Zadz2 gjxtof s LPS
A=A F71oE e, LP-ethanoli-2 AlLlet Uz e FolA fAzEe] Wddo] HASH=
Aoz PEEHH.



3. %5 9 B 5 &£ AAEE it BE FEE Ax

AYATE Edlg &0 9552 42 101, 112, 1:3, 211, 3:1 183 511 HjgR E3st
T, 10% 3202 3TCAA 48A17s<t F2513th. FE52 Filter paperg ©|-85to] FHeroi=t
3t & 8M=S vacume rotary evaporaterZ FEol A|RE Aal, 5F5ES 1% dot=
L plantarum A7Vste] 37CHA 60417F Bt 2wl 7] & 77 572 Azt M AR
ARg-SF T

UTh= ¢
S/ T AL (AMT ALY

:5,2:1,3:1, 51
o,.q.il. Hnot
Lactobacillusplantarum A4t # 5

=E
70% Ethanol, 37°C, 48 hour
MRS broth 55 g/L
; . e
Na 797t e
Ze ot & (2,000 rpm, 4°C , 20 min)
55 oOf ZE EIE =X 5 =20 14 HME
50°C |, evaporator, 24 hour TE RS HESH TS e HS

T,
37 °C, 60 hour

d
SZUZE(7 day)
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e =8=12 |2a:Sg=13 |=Sq=15

% ZduE FFS Folin-Denis FHOE ZAstHh Alg2 50 plol 559 1 M

Folin-Ciocalteu’s phenol reagentE F7}oto] A20A4 687 FH-SAIZI &, 2% Na2CO3

kgl 100 uxlE 7Fsto] 3087 WHSA|A ELISA ReaderE ARgsto] 720 nmollA 533
H =9

=245, AFE 249 gallic acide] FEAFTAS ZAste] A=mo] Tad
kel

=
=
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5 Eetniols Pt 57
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o] 1 F 100 L9} diethyleneglycol 1 mLS &
37ColA 1A1ZF HREAIZAT 12,000 rpmollA 10E7E

71— /\H:‘:’:-Q,] 1 mg__cl. %__ﬁ___/'\_ 1 m
5ta2 1IN NaOH 100 pLE ‘—;—,i—ﬁ-

AR & ATHE FHolo 200 xLA 96 well plateo] ¥ & ELISA readerE ©]&
Skl 420 nmellAd SHEE 54, old & EdtH kol o2 naringing ©]-&5to] A/t

EEDHoRE §FS 7ot

4ov =

AjrAc | 152 1:3 125 21 EH | 5:1

Total polyphenol | oy g ) con 76084286  76.8642.02% 1044821425 1025941 28 77.98:1.56°
contents (ug'mg)

Total Havonoeids

1400907 1.37+0.892 1162020 298+0.56" 2 640,94 2.07£1.08"
contents (pe'me)

a9 32, e B B E & i 2a 5520 F Ehle B EFtEkolE o



HjFSt MG-63 A|ZE MZES 1x10%cells/dish2 ZA3}o] 100 mm disho]] B33 &, AJX
ARES ZA5IE. Tryphan blue 887 1:12 WhEshe] JAE 2] k= ol = A
o]0l gt ¥4 10€43t AssiRon, =HAnAES o]-&sto] 208] Hie= WS

kel
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a9 33 ¢ 9 355 2 fARTR FEE A9 Al MG-63 AlZ2e] 4 1=

(2) RAW264.7 macrophage AMZ=4 Al@ (CCK assay)

grEEe Azel Aesh] A% AL 5= AP Sstel
CCK assaygE Bl AEEAES sttt RAW264.7 AMEZE 96 well plated]
6x 10%cells/welle] BE7h HEZ 28 T 7 wele] 100 #L¥ EFstn o|Ag 37C,
5% CO, incubatorolA] 24A17F HjgFste] AEZg FAAR og EdFEES 0, 200, 400,
600, 800, 1000 xg/ml s57b HEE wjxlo] s|dsted Aslstdy A@ MW7 = 2447
5o Hj¥AA CCK reagents FYUst 37C, 5% CO, incubatorol Al 2A17F FoF WHE-AJF]
T 450 nmollA TREES =Astdch AERAES (%) = (1-A2 HJz2o 3

o] FFx) x 1009 AR AeFstatodrt.
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Cell viability (%)
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1:2 1:3 15 21
L 2t] 200 m400 =G0 200 = 1000

(pg'ml)

(3) $2 9 =% £ AL $222] NO(hitric oxide) B85 274

e 9 Hg5FE & HAtdE FE=E9 WY FAeES =Qlskr] fAste]  Griess
methodE ©]-&5te] RAW264.7 A|Zo] B A5 529 NO B4 L& AFdoe=zs =
0 mm dishof] 5o}l 2447+

sttt RAW264.7 AIZE 1.5%10° cell/dishe] 5E=2 6
% 1 pg/mL9 lipopolysaccharide (LPS)E A &|cto] 24417 viFstict.

¢& 2 =8 4 BEEEEES CCK assay 2] wret S4o] gl A 55X 400
pg/mL=E AEste] 24A7F & AFGHE o]§ste] HdS P, FAAHETLCZE= LPS
2 Aol e Axo] ASHe Agstgon SAYEToRZE 1 xg/mLe] LPSTHS A

2gk AEo] ASoNS ALgate] Adstat,

ASH 100 plot 5Ol griess reagents EFoF] ARoA 158 ¥HEAZl & ELISA
readerE ©|&5}o] 540 nmolA SEFEE =4, olu EFZA9 ZA-L sodium nitrites 0]
59
[e) %S
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o 95 W 5F EY GAPEE F2E0 4% B Aol AHF 24

1 o9t FAFE S FEE0| LPSO A=of 98 AAE= IL-14, IL-69}F TNF-
a9 A=k mRle gutE A5 98] RAW264.7 AN EZE 1.5% 10%ells/dishe] Hx 2
= oF

60 mm disho]l 253 F °F 24A1%F FF wifet & LPS (I pg/mL)E AH=ske] 2447 &<t A
= r=Eshin. 9% 6714 = % =2 ¢ fAiTR FEE MRE 44
A2lskal, 24417t & M Bl A wjefelle o]-§35ke] PCR Bl ELISA assay2 Ato]E7FRl AT

& 27459,



IL-1B

GAPDH

L l=x) -~ oo
o © o o
) i )
o
]

o B
[=] [=}
L

0

o

(3]
(=]
1

IL-1pB concentration (pg/ml)

(2 =74 23

ELISA assay ¥ LPSTHS A2t oA IL-18+E 63.26 pg/mLZ LPSE Aot &2 =z

(10.12 pg/mL)e] Hlo| &2 F7HE Hou, ¢&:58=2:1, 15, 3:1 H[EA Z}Zt 1881,
37.35, 40.14 pg/mL& IL-189] AL AAste Aoz SIS  E3] 2:19 HgA =
0% c=7HA] IL-18 9] /o] fdAasteloem, IL-18 mRNA T2 tixwto] H|s| LPS A=
o)A Z7F5tAt}. LP-ethanol@ @ Lp—ethyl acetatew2 A| gt Y] FoA GAx o] ddo]
Hasche ZAos PEEI
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8 500 4
E
g 100
g
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P o 1 1:3 1 1 31 5:1
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[L-6°] 7%= LPSFHe A= oA 774.49 pg/mL=
1:5 HlgollAl ZHzZ} 678.98, 633.52, 584.76 pg/mL=Z Zrastdil, 53] 2:1 Hl&olA 542.68
pg/mLZ 30% HAEIE HAow, IL-6 mRNA HdF

AA5] F7IFAL waterwoll A iRt Hoh W2 TdRes UER it
2500 4 i E . . ¢
2000 4 b
El b
S
g0 A
£
E 5
500
0
P N 1 113 1:5 1 31 LH|
LPS - + + + + + 4 +
% 38 95 ¥ w5 EdHEE TNF-o 54 2y ==

TNF-«a 9] 7$ LPSHRS A a|gt oA 2275.68 pg/mLE LPSE AaskA] ¢k +£(1379.47
pg/mL) Htt 39% ZopRA|qt 1:5 H|&ofA 1847.02 pg/mL, 2:1 H|ZoA 1679.11 pg/mLZ
77y 19%, 26% {AEANE EAA, TNF-a mRNA @Az tizo] 8]8) LPS zH=tolA
S7Fote ™, LP-ethanold-& Al&jgt Umz] BE= oA {dxpe] o] HAashs Zow 3
a3y

(3 2=
9% 1 B% 21 Ng FETABOIA W B AIEA Aol b ARA o wa
ol A% AAE AL S B - 21 HEE BYsignt

4. FBAY
7t Ag 22

B oAve] A8E F2S Sprague-Dawley A9 6%% H ANQEA @Aet ol
o meloleld Bopmol BBAWAY el 797 HSA 5 AGAL, AS A% U
SEAPAY L5k 23+3C, G5 50410% W9l BEFAE 124 @92 2dstgon
AR ) AFRSH B2 AT glol Adwre F8sl Tastart
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7 39. Aol AR SD-rats AR

L Alme] Fof gl 7|3t

& 40mke|e] AR
normal T2 A<t ol LPS (300 pg/KgE & FAH A5 FIAX F, 24
AlZF FRE normalw¥t controlitZ 0.9% SR/ 2 mls, AT 24470 Alg 200 mgs
S 2 mLo] 295to] zoned needles ©]-8sto] wid @4 10417 1€ 19] 253t 7
7 Fofstat

TEE 8 T(normal, control, 1:2, 1:3, 1:5, 2:1, 3:1, 5:1)0& Yo
nE=
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o g9 84

ATFE] FE F 244 AN AFEFES COxchamber o83 A A2 F A2 A
Astel 12,000 rpmellA 2083 YAlEE 5 BHL Bl BHOE fel8 TNF-a 9 PGE,S A

A& ELISA kit (R&D systems Inc., Minneapolis, USA)S Agste] AlF3jAte] AFHs o
whet Aot

TNFua Concentration (pg/ml)

o 4

LPS - + + + + + + +

9 42. Rat serumolA & 9 W55 53HEE TNF-o 54 23 8=

2t 574 A3

TNF-a¥ LPSHRE A3t oA 17.25 pg/mlz2 LPSE AHshA] e ofzx+(10.88
pg/mhell HS] SoAQ ZUIE Hgow, Q&:iEs=2:1, 1:5 1:2 HE&JA ZZF 9.60,
10.85, 11.08 pg/ml2 TNF-a 9] A4S gozozr oAstgon, E35] 2:1 H&oA LPSqt
S A &+ Bt} 44% Zaadrt Je-S Selski

_IINI

i

200 b
T00

Grm

b
S00 4
ab
400 1
ab
300 4
a.b ab
200
100 4
a
o 4
¥ 13 5 2 31 5
+ +

LPS - + + + + +

1™ 43, Rat serumoll M & B G55 HAHlEE PGE, 54 23 Iz

o

PGE?2 Concentration (pg/ml)

PGE,= LPSTHS &gt oA 74385 pg/ml2 LPSE AHeEshA &L dixw(9.60
pg/mhel H5| w2 J7FE HYow, &WREE=211, 1:3, 3:1 H[EA ZZF 208.86,
226.61, 276.45 pg/mlZ PGE,°] AAS fojzxog oAst= Aoz gelstyrt.
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5. NMR& ©]
'H-NMR spectrum-e Varian Unity Inova 500MHZ(Varian Inc., Palo Alto, CA., USA)Z
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olyet UaE T
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- o
=7 slgow, D,08E A 59T ppm ©E eI
54 #8321 95

O/\E]—CE 21 FA

J}E. Aot

AAELE BAE 95
HolS ZASIRA(TF 44, 45, 46)
2} 270 B Azl

7]ofRtth= 24 4

o ds d & =4
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e
o
|
|
g ‘| f Jl, |
O% 44, G B e ACHT TR 26 $EETE=1S E95E5E9 NMR data
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gl ofdeld eEs FHsHl A AAA™Eol= 20-Hydroxyecdysone
(ecdysterone)=, =Z(FFH)= SHolrl gt AHAFAIHl= Continentalic acidg ©]-&o}
ZEFEe TYNRE ARESIER ZH7H9

o Sl U O O
3 geoen & 5 EgFEUaEL &% &

2] B E-E 20-Hydroxyecdysone(ecdysterone) ¥} Continentalic acid= A% sttt

o=
. HPLC ¥#gglo]d-& T3 A BAE B4 (Waters €2695)

E%(Aralia continentalis, ARC02012)

9<% (Achyranthes japonica, ACJA2008) ZEFE, 5}
ZFEZ o =3o] 2 JEAEQ continentalic acid(2008)= gHEAlEZoJoFZ ot A of| A L5}

A Lurd =] 2] 2] ofe]

EAJHEQ  ecdysterone(20-hydroxyecdysone)+=
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a9 48, ARAGE 240l AH8E HPLC

(2) & AFAJES] HPLC &4
hH B89 Ax
@® 20-hydroxyecdysone Smg= FUotA 2ol Het&o] o 50ml7b =A A
A 10mlE B&stA Fsto] o] s4d= ol-&ste] 100ml= 35 FFdo= ARG

88 ¥ o §

—

® EAG BAHOR SKale] 42 100, 50, 25 ag/mld] BT APIEAEENL A

=,
® 77te] Awie BEENS Aol 10 FYhL HPLC 4L AXste] Aznhe1d

O & ITEFYN ¢ 9 U955 £ fadds 2582 22 FUstA Zot
(50%) 100mlE ol =<l & HWEHS FE(0.45 4 m)E ofilsto] ARG

@ 10uE Flote] HPLCEAS AT

ao o=
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ltem Condition
Column SunFire C18(4.6*300mm, 5um)
Flow rate 1.0 ml/min
Oven Temp. 25T
UV detector 245 nm
Injection vol. 10u
Mobile phage 0.08% Formic acid : Acetonitrile = 17:3(v/v)

* Alm+ UV HE7](Waters 2489 UV/Vis Detector) @ Empower3 softwares &-8&oto] A
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ltem Condition
Column SunFire C18(4.6*300mm, 5um)
Flow rate 1.0 ml/min
Oven Temp. 25C
UV detector 245 nm
Injection vol. 10ul
Mobile phage Acetonitrile : Water : TFA = 65:35:0.1 (v/v/v)

¥ Az UV #ZE7](Waters 2489) 2 Empower3 softwares &-85to] HaF EA¢t,

0.064
0.04 &
00242180

31940-

0.00-4l|
~0.02 ||

- i
< —0.04]

—0.06
-0.08 j‘ :

-0.1 O—;
70.12—; Y

-0.141 8

I
0.00 500 10.00 15.00 20.00 2500 30.00 3500 40.00 4500 50.00 55.00 60.00

L

719 54. Continentalic acid®] HPLC spectrum

Continentalic acid STD curve

3000000 -
e

2500000 -

2000000 -
)
¥ 1500000 - .
= o

1000000 - o y = 13505x - 13739

& R*=0.9997
500000 -
¥
o
D 1 1 1 ] 1
0 50 100 150 200 250

pg/mL

19 55. Continentalic acid AZFA



o

o

o
P

0.20-
2 0.157 [if
0.0 |
107
18
S ®
A |
———A -

|
0.00  5.00 TO OO 15.00 20.00 23 00 30 00 35.00 40 00 45. OO 50.00 5.00 60.00

L

a9 56. G55 (Aralia continentalis, ARC0O2012)¢] HPLC spectrum

H 574 2%

a9 54 =% (Aralia continentalis)®] biomarker®l Continentalic acid®] HPLC spectrum
ojlal, ¥ 562 AlFOeRESHHA A Aot H& FFFY HPLC spertrume® RT
31.9914 AZ= At Continentalic acid A% wet 58 EFEE 20mg/mlol= 80.92 4
g/ml®] ecdysterone®] HFEoIUThH= A= & 4 AU

8. st # HE4 Bl
7t YA BES
£ &0l g Ac/zyrant/zes /apomca nakai O]Eq aFEolgt 7

‘:g E"
Qou] A Rl majolrt

Lab scale AlZ3AE 7|Wro2 Pilot scale AlZFA /NS #AYstH 0™, Industrial scale A=
T4 NS st FEEW, FEXL, FEAZ, FESS, AW 52 1Hste S
T

23} sheick.



A EAE

AZ3A 2 E, . E— FE&
=0 — e o
AT A7 E (kg)
(mg/g)
O .
e
20-hydroxyecdyso
0 2y 7 2s
_I—E/"l‘—:'_ =aul ne 5.62 /
I [P ol g1
aG= 59 ¥ (LA A A 44 =& 12
continentalic acid
2.11
l
o . E=3)
A8 EF 2 7 A
2:1
!
50% 4, 50C, 4A|7F
o 50% T4 (N ebol Tyt a7
13} % . - - o3
oul0M AR, FAEA FA AT
shal g
l
HZASE {um filter
13 2ol 3t
AF % : 400~600mmHg
!
20-hydroxyecdyso
. 50% T4 . ne M|HE/
2} =z e 17 322703 59 Tt 852
9~104) 5= continentalic acid
w7
l
HAS lum filter
o3} kel
2% 400~600mmHg
l
1A st kel v
. B -hydroxyecdyso
60-70C ©]3}, oo
) ne 5.71 /
wz ZF5E : 400~600mmHg o 210
. continentalic acid
20~25Brix
2.37
11~13A17F
l
5% A+MRS broth 5.5¢/L, &3 ¥
HjoFol Az W A MRS broth Ahat 211.155
(80~85C, 147h
l
g A Ak L.plantarum)
(L.plantarum) A= FN 1% HF
l
20-hydroxyecdyso
C, 60717 wljok .
e 37T, 6042 3 ne ST 212,655
2HE 120RPM/min continentalic acid
2.14
!




of 3}

2 48

=

Az

&1 2H80mesh), A Z(95TC,1A7h

maltodextrin 35 thH] maltodextrin 50% W

Az
Inlet 175C,
Outlet 80C,

319

20-hydroxyecdyso
ne 5.73 /
continentalic acid
2.64

73.4

AAE BUEHYEES 53 2 BAE, AA o]E, u|AE & ordAT} ot AL Shelstich
=) o= © A6, "070, s o o vio voo=E Pl AR
= . = Q
TJIEAlA 7]7]— 201749 129¥9~ 20184 5-9_17]]-;(] = 67H-.J
= = T pE = i = o =
KESE 24 83N AE2H 2 HEHA
dAZa ao
A5y HEY
yEsY | JENE IENE
. [y [wmiizstole [z |euzuoe
oiziet sizie
i HEA s E7 = NEES SYABDRY 4 o [
e IR 72 azael ¥y s 84
71210 zg EH EH
wgws | ¥ i wwes | B¢ . P
180108 | 180119 | 180219 | 180319 [ 180419 180619 25 [raoros [ 180115 [ 180219 18031 | 180418 | 18619
o — ——— T P - me® | s
e | sl s s 53| sa man | P I EIE = b
ecdysterone | 35°C EEE 2| s (continertalie | 35T RS 2 26 24 - =
¢ 5T s| ss| s3] s3] 53 e DT i’ | € =z
¢ =
RT T
& HpLc 4 =2 ac g4 37 o | ¢ L
HPLC HEA & RS waterkt 62695 HPLC FZEA T 2D - waterd} 62696 C =3
RT B
U7 AT Y SHR AAERHA SN 245 ) watershh 459 Ui Dector B2 MAN U TU KUNBBUEA (SHIT 205 ) watershl 2488 LN Dector =
wore [ ¢ £
H# : Sunfire C18 Sym 46X30mm column 28 : Phenomenx C18 (4.6X150mm) Sus 45°C HY
081 0.08% ZE-OIME 2 BH(17:3) + O[S4 OPMELER ; 0.1% Trifluoroacetic acid (85 : 35) ' =z
R NCCEY B2 : Continentalic acid | 1862 ¢ ug
R oM/ RTINS } ¢ =2
RT B
woes [ mc 3
O £ R A 43 HACCP/GVP B DI A = &
@ EER; YRIs ol A o 24 D 24 YU SH D A ) RL =2
2 ) . B2 | s =z
wsEoT0Y  pamee: 7 e 20184 078 208 suxae. 7 lea £ P -
& < R - %< 2




(D) AAE B4t Alze] HPLC 24

L
3 |
i o0
L
0.020+ )
] }‘F i} )
7 I fli a‘ﬁ %
0.010 Ew“lﬁ"ﬁl“ %
B q \I ,P I"."‘"‘I“, | 1 ),—{
i v (| ~ _ B Ao
< 0.0007—%| | | a2 =
= I"“. |
I Al
-0.0104
|
~0.020 |
[ I 1 [ ‘ [l 1 ‘ 1 I ‘ [ 1 1

[ | [ | [ I ‘ [ [ ‘ [ [ | i [ ‘ [l [
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00

% 57, AAIES] & ARAAE 4 HPLC spectrum

2y *JH ANAE NgolA] &9 AFAAELS RT 16.64681 AEEAY, Ecdysterone A#FAl
A& 20mg/mlofl&= 103.5 £g/mle] ecdysteroneo] T-FEUtt= AS & + IA

|

)

<t

O.10i @
i |

>—29.852

12,634
!

> 16.863
o7

|

|

|
T—m 692
[

|

[ [ \ I \ \ ‘
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00

MHI

a9 58. AAIES] B5F ABFE 24 HPLC spectrum

AAE AAZ A B B 2 TAHEL RT 31.6928¢] HZE91, Continentalic acid
HFAo]| wet 58 B2FE 20mg/mlol= 46.5 £g/mle] continentalic ac1d7} oHS o] Qlth=
AL o & 9ot



2 8Lot Al®9]

ZERL

20-hydroxyecdysone(ecdysterone): 5.185 mg/g (4.1~6.2 mg/g )
continentalic acid: 2.5575 mg/g (2.0~3.06 mg/g))
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Bbstract: This study investigated the anti-inflammatory affects of mixed
extracts of AJ and AC (ratloes eof 1:2, 1:3, Li5, 2:1, 3:il1 and 5:1} on
RaWZed . T macrophages and evaluated the anti-inflammatory affects of the
mixed axbracts of AJ and AC by asasuring IL-1f, IL-6, and THF& using the
ELISA kit sssay. In particular, the formation of nitric oxide (HQ) wasz
found to decrease in the group treated with the combined extracts of AJ
and AC at all ratles. In partleular, extracts of ratie of 2:1 |BJ:AC)
dececased the formation of HO lewel that is approximately &0% of the group
treated with only lipopolysaccharide (LP3). Alsc, extracts of ratic of
211 (AJ:AL) reduced the production of TL-=1f, If~6, THFa and PGEF with
atatistical significance. YValunteera over the age of 50 who complain of
discomiort in knee joints were selected as the experimental subjezts. The
subjeckls Look daily administration of 2,000 mg of the combined sxbcacis
of ratle of 211 (ARJ:AC) for 12 weeks, A survey (VAS [(Viswal Analog
Scale], WOMAC [Western Ontario and McMaster Universities Ostecarthritis
Index]) was conducted after the 12 weeks of oral administratien. The
experimental group showed the change between each wisit and baseline time
compared with the control group. In the ITT analysis, VAS score and WOMAC
stiffness score decreased significantly. hnd the WOMAC total score and
functlen scere tended to decrease. In the PP analysis, the WOMAC
stiffness score was Significantly decreased and the VAS and WOMAC total
and function Scores were decreased. There wWwas no slgniflcant differance
in all parameters of ITT and FFP in radiological examinations.
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Anti-inflammatory and Bone Growth Effects of Korean medicinal herbs
(Achyranthis Radix. Araliae continentalis radix. antler) fermented by
Lactobacillus Plantarum

A-Ram Song. Jong-Myung Ha and Andre Kim 1

Department of Pharmaceutical Engineering, College of Medical & Life Science, Silla
University, Busan
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Anti-Inflammatory Effects of Differart Extraction Ratio from Achyranthes japonicacn and Aralia continerntals

RAWR2E4.T Macrophages
Voung Man WO, Yuen Yuan DONG. Joog Myung A and Andee KIM®

Lntierairy, Bavant, Eoves ~Deporime of Biorcren,

Dleperhint & Pamaceuncal Enginverivg. Silla

ey fiored

Effects of Achyranthes japonica (Aj) and
Aralia continentalis (Ac) mixture on osteoblast growth

hin Young Jo!, Ok Ju Kim?, Young Min Weo®. Eun Sal Jo?. Jong Myung Ha' and Andre Kim'™
'Depariment of Pharmaceutical Enginearing, Silla Universily, Busan 46958, Republic of Korea_

2Dapartment of Nalural Science Instifule, Sila University, Busan 46958, Republic of Korea.
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Anti-Inflammatory Effects of Different Extraction
Ratio from Achyranthes japonica and Aralia
continentalis on RAW264.7 Macrophages

Youne Min WOF, Ok Ju KIM?, Eun Sol 107, Min Young JO', Jong Myung HA' and Andre KIM'

I Deprrsmvent of Phavacentical Enplneering, Silla Universiny, Busan 46938, Repuldic of Korea

2iDepartment of Natural Sclence Tnsifture, Silla Uiiversioy, Busan 46938, Republic of Korea
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