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S -80°C deep freezer(DTF-35, NIHON Freezer Co. Ltd, Tokyo, Japan)ojlA] =72 & =A%
(FDU-2200, EYELA, Tokyo, Japan)E ©]-&35to] AA|sIAL. FgHxs &50H AN & &
o
=

AR A9 FEOICIC] NS YAS] 5] ARS] A EEo AN 5
LA WYL AASECE GAEY PHoRE BLE FUIMe), DRAEAYS o8
T, 742} AP destel Al

) SE0t] Axg0] B 2 2l

- ZAxsH S50t0= cutting mill(SM 100, Retsch, Hann, Germany)2 ©]-8o5to] A5t 17, 0.25 mmY]
sieveZ AMOIRATE SRS BEOIT] XY 100 go] 217} 2 Lo WAET, 90 L2200,
Q210005 H7ksto] AN o] Waet Ae50] 9 A4 LY|(MS-17B, JEIO TECH,

29| AL =X F7|(WHMI12037, DAIHAN Scientific, Wonju, Korea)

=2 o|gstgct 58 7t A E2]7](1736R, Gyrogene, Daejeon, Korea)S ©]835t0] PAlE 2]

(10,000 1pm, 20 min, 4C)3 5 717} A5la} e AHEE VLA o|F Fol YA HH £

g 2
Ag A1 SE0I Ax2 YAS UG

o
|o
u e
10
>

3) 4= % “Brix 574
- Tt AxE9 A Bt FEE22 A= ‘brixE EASAUT = digital salt
meter(ATAGO ES-421, ATAGO Co. Ltd., Tokyo, Japan)S A}F835t0 %= UEFUW AL, °brix= pocket
refractometer(ATAGO PAL-1, ATAGO Co. Ltd., Tokyo, Japan)& At-&5to] UGE QI x5t =&
AY5=7](N-1100, EYELA, Tokyo, Japan)2 553 H SZ2UAEE HAIsto 1Y &=

steict.

A o

o flo

=
- EEnY €dE2 EE7AXRSI0] cycloneo] 2 ultra centrifugal mill(ZM 200, Retsch, Hann,

Germany)2 ©]-85F] Z4H5FAaL, 0.25 mmo] sieveS AHE-SHICH

5 AM==7
- 550 AXxE9 €Y Me Mr= MXPA(CR-400, Konica minolta, Osaka, Japan)S Al235to] 54
SFRAAL, L*, a*, b*gfo 2 UERY]lct.

% w20 EF A% $AQ ANstech UES @9 352 281
7te 58 Est A|89] XX 2] & Ion Chromatograpy(IC, ICS-3000, Dionex, Sunnyvale, California,

251, MEHsy Y NS 5-57]7] € (National Instrumentation Center
for Environmental Management College of Agriculture and Life Sciences, NICEM, Seoul National
University)2 =3l AA|5t% )

o
= A&

H(Korea Health Supplement Association, Bundang-gu,
ol Al UHEE, 2§, tt2Us, A7, 282 B4= 0|85t 4he

ofjot= SAIBAHES AAISH & Inductively coupled plasma spectrometry(ICP)S ©]-&5H% T}
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= Zo5= FEF2 Folin-Danis§(19)& W3 sto] 96-well microplateof| 4] AAl5tgic E&EUid] Ax
2o 9ol M5 2L 0% LR FFA%otol Tk BE2 FR400 % A2 20 uLo]

250 pL9] 2% sodium carbonateS S3%5H1l, 15 pL2 50% Folin-ciocalteau(Sigma Chemical Co., St.
Louis, MO, USA) 8988 7}5to] AlL2ofA 308 =X & 725 nmoA] &% TS Microreader”]
(xMark, Bio-RAD, Hercules, California, USA)Z =45ttt HEFA|CFO 2 0~500 pg/mL9] tannic
acid(Sigma Chemical Co., St. Louis, MO, USA) 88-& Alg Al 9FSA|7 I Aoz HE
520 dguo] U & Beluls wwke At
= Zotd o]t $HEF2 Abdel-Hameedi(20)2 Y510 96-well microplatedf| 4] A Al5tgic S=0f
o 7zge] Do HE RUS 0% LR 55 Uxst0] O BE2 SRa0l 5 AR
uLofl 90% diethylene glycol 200 uyL= A 7}5t1 ThA] 1 N NaOH 5 pLS 21 37°ColA] 1A]7F ¥hS
S 420 nmOo|lA] 5% T=Z Microreader’] S ©]-85t =S4t BFEA|YOZE 0~500 pg/mLo]
rutin(Sigma Chemical Co., St. Louis, MO, USA)E At&510] A|RTiAl ¥H2A]7] 42 Aoz H
B 58120 B850l 9t & Sehuolsaarg Ay
T 2ERE2 FE0H 259 29 A9 2% 1 g= 80% OMAlE 50 mL2 A -2of|A AzZo] glof
A W7HA] 2E5H0] A EdS #2fskal, 645 nmeb 663 nmOf| A ZF2EO] Optical density(OD)S &7
AAtAlo @kt chlorophyll a, chlorophyll b, total chlorophyll 3FF2& SL5t%Ch.

chlorophyll a (mg/mL) = 12.720D663 — 2.580D645

chlorophyll b (mg/mL) = 25.880D645 - 5.500D663
Total chlorophyll (mg/mL) = 7.220D663 + 20.30D645

ol

[}
hud

S50t 2589 7154 W}
E=nit] &d A3 29 7247t 100 gof] 284 2 L2 716, 100°CollA] 2A]7F S0 =iz 2% 9
AAR & YA, Aela U USRS ¢ F, FRAEs ] 47 2 AS SEOIT0] Ag
FEES AABIRH. A7) EaFEE0 dist 7154 BIHE Hsto] JAtel dudE W e
2= vl EAsRAT. P4t /2 DPPH radical 27/ 22 Chen 5(21)9] ol &5t &
5t T}, 96-well microplate©]] DPPH(1,1-diphenyl-2-picryl hydrazyl, Sigma Chemical Co., St. Louis,

MO, USA) €% (4 mg/50 mL of|Er-g) 180 uLE 7}stal Al55 25, 50 & 100 ng/mLe] ==& 20 uL
£ 7ot 5& ot St $ 207 9t A2olA YESAIZAT 517 nmof| Al S8 =5 F745Ho Al
25 7IoHAl &2 diadol dit 58 %= UAXE DPPH radical A2/ (%) 22 YERY AT FA
st o] g 2O 2 ofA T 2 H Al(ascorbic acid, Sigma Chemical Co., St. Louis, MO, USA)S =
= (1, 10, 250, 100 pg/mL)2 AFsto] ICsy 42 +5to] B wsHIT.

U2 Cushmany} Cheung(22)9] W8 L8 WHEslo] T2t 2 o] Angiotensin I Converting
Enzyme(ACE) Asj&/d& 45Tt 0.3 M NaClE 3h8-5F+= 0.1 M sodium borate buffer 10 mLOj|
Rabbit lung acetone powder(Sigma Chemical Co., St. Louis, MO, USA) 1 g& Yo £&3t ACE 45
OH(2.5 unit) 25 uLe} 0.3 M NaClE& &-85t= 0.1 M sodium borate buffer(pH 8.3) 50 pL, T}t =%
(0.25, 0.5 ¥ 1 mg/mL)9] Alg &°H 25 pL-g &3t5to] 37°C &% 35to|A] 1087t preincubation A]Z
tt. 7|4 24 Hip-His-Leu 883 o] &5t o, &2 2% stof 3021k ¥H3A1%] & 1 N HCIZ ¥h3
= AR 4L, ethyl acetate 1| mLE 7Fsto] 123t &5t A22fsto] 22]d o ZotAlEo|E 4
4 08 mLE F5I¥Tt o] 452 S oA ZhstHA ¢dls] ARl §H sEE9Y
sodium borate buffer 1 mLof] €38fA]7]11, 228 nmo|A &34 & =X5t9] ACE A& d(%)S LE
Ut Fuddergdo] i x+o 2 78 E T (captopril, Sigma Chemical Co., St. Louis, MO,
USA) & &9 (1, 10, 250, 100 pg/mL)2 SAgH R7A0H AFsto] ICs S ool vl @k,

Y =Bd2 a-Glucosidase A3IL/J 22 Norén 5(23)9] Y= L7 +7d3t Fstt. axrt
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2.2 96-well microplate®]] ThFSE =%=(0.25, 0.5 & 1.0 mg/mL)2] A& 20 uLe}t a-Glucosidase(Sigma
Chemical Co., St. Louis, MO, USA)(2 unit/mL) 20 pL % 100 mM phosphate buffer(pH 7) 180 uL-Z
715t 37°CollA] 1027t preincubation &, 20 mM p-Nitrophenyl-o-D-glucopyranose 7]%A-8-%0 30 uL&
Hotstol 37COIA 3087} WS AIZTh a-Glucosidase AHZHE Gaot 718 W & WYL
p-nitrophenol-Z 540 nmoj|A] H]MAFstL Al 25 F7I6HA] &2 a2t vlwste] JepIch &
g o] FHU R L O 2 of7IE A(arcabose, Sigma Chemical Co., St. Louis, MO, USA)S =%
(0.1, 1, 2, 10, 20 pg/mL)=2 FUFH E7o|A HAstA] ICs) = -6F0] vl st

9) SAEA

- S0 FEE00 Uigh 715/d B, A2 SYAe R 38 vheste 5% AuE dglan,

One-way ANOVA 2 2 Dunnett’s multiple comparison testS ©|835to] HHS &5 719] Go]d
2 p0052 FAMCR ROl3 o VAT BEUI YARYE] AERAOIAE 38 w3
Mg &5to] i (mean)= L EH Al(standard deviation) 2 UEFJATE 28 Alg 7He] EAIA [-2]7d
A58 5 SPSSE ©o]85to] P<0.05 £~&0]| 4] Duncan’s multiple range testS A A|5t0] EA A &9
e A=stoct
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d 28 d
sstol £alolo] Mo] £ AFEEMo] = FLo= YAAY. £alH AFEAe] 80 mLe
5848 RAAR AT 25 mLo EWAACO] A BAGAL N7t Hetad] de 3
olg FEAAC] 1 YABYAI WANES 5o Y. 3RA FRY0| THEA0E Sofy
40% NaOH 50 mLE o]EH0] Y0 SHFA0IN 3483 552 FRAA 42 Sepadq
o ZYgdo] SR F9Ho] i FBUCE ZASEA HMO2 WL FHAL 01
N GALgUe olgstel FUMol e FILol =T Uix AGstn A A F2 7S
st

a

ZTUR(%) = {(HCl AH] mL - FAIF mL) x M x 14.01 / ZA2H(mg)} x F x100
14.01 : A A0l YR
M : HCI?] B%&

Fog AL

- ZAY2 £SFEFAR OHE2ES S8AA A 59 Ae FE5H0 FAFEide. ARt 2
g2 ot GAl 2 g2 AR 2 A Holl gAEE S & &7]0] o 105°C HAx7]0
A 2AIRE AR 2, EIAACIE Ol A5 £SAFEFAY FET] Fal ¥ IR0 F40
B2 of 12833 2o FAIstL 8AF 25 F&0] 2 & YA7IE i 238 £9 dF
oMtAlS Moz AY oA YZ7|e BT FEW| AZste] 840N Ttk He 1%
&9 o2 AR F2EE FAAY Ue ARS Ho] £EF0A JEH=2E d5] SUAY
Te XY wEe A== IR0l 2 £, 100°C Hx7[of] Fof of 1ARE o] & mi7pA] A
23 o5 HIAAOIEOIA A3]a st thae] Ao met RAYS AESIAS

ZEAF (%) = ( Wi-Wo / S) x100
Wo i gt 229 24(g)
W, ZAYE &6t ARAR whe 229 27(e)
S AAC] AR FHe)
T A2S L2oAN IS E e Aoz vRIh 2 FHAHES
EUHE A E(TMS) og=ststo] f=Aletsto] oS 7|2 =0t 1 nz &
20| 23+ AE7]|(GC-FID)E ©o]8&st¥ o HAHAL HP-5(25mx0.32mmx0.17um)
o = 250°C, A&7]= 300°Coll @8 2% 190°CojA 287 &X|5t1
ASAA 387F §XIHL 40°C/minZ 255°C7HA] AFSA|A 2587 &

25191 2.0 mL/min®] G402 BA5IY-S.
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Ol
[
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Alstee. Aelol Fhar @
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tjo
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=

- EE0ig 2d F£&5F09] o]2EMS NICEM(National Instrumentation Center for Environmental
Management, A&t w = AHAsIOshH o] B4 9]2]51% 2. Dionex ICS3000(Dionex, USA)ES ©]
85l% o0, Ionpac CS12A column (4 x 250 mm Dionex, USA)E Al85t%2S. Column oven
Temperature 30°C, flow rate= 1.0 ml/min°| O injection volumne 25 pl, 20 mM
MSA(Methanesulfonic acid)2 elution §F. 7A&E7]+= suppressed conductivity(CSRS URTRA, 4mm)
recycle modeOf|A] ZA&E3SH BEEA|EE sigma®] HPLC S A]&& Li, Na, Mg, K, Ca, NH,& A&
staie.
12) LEE ¥R R L AR5 BAHS

- AFRRY W5 B in vico B S BAT F2F Ay S ISt xeEg

=2 O
Y] E}Ql(prothrombin time, PT), Q01742 S ttsts ofjo]o]E}Q (activated Partial Thromboplastin
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Time, aPTT), 7|F27|H ol =Fo] H= ofNEZH ofMEZd o AH2A Asig/d
(Anti-acetylcholine esterase activity, AchE A|5}]), HAI7AA| L9 FHASLHE st Atsketd(DPPH

radical scavenging activity)S T U5t H7135h

13) =2 EZY] E}Y(prothrombin time, PT)

- BEEZYAMD Pacific Co., China) 30ple} TYSH ==9°] A]E9% 5ul5 Genius Semi-auto
Coagulometer CA 51-52 (Shenzhen, China)?] HHo|| A7}5t0] 37°ColA] 3EIF 7F2 =, 40p19] PT
reagent(Diagon, Hungary)S #Al7tstal @70l 3id W7tA19] ARtz 48] YHEeh Ao HtA| 2
L. Fdtize=s otAmR(Sigma Co, USA)S ARESHY, &of dizgzs Az ol
DMSOE AH&S. DMSO9] Z% B+t 17-18%9] FUAFS 7]5stal Qlu, =2 EFYl Asid7d
° A7 "7lAle SAIZS 80 CfERe] ST AZIOR Uk YTYTOOR 7|23

14) ofjo]o] e} (activated Partial Thromboplastin Time, aPTT)

- G 30ulQt hFSt =29 Alg FEM 5ulS Genius Semi-auto Coagulometer CA 51-52 (Shenzhen,
China)?] EHo|| 715t 37°CollA 327F 71235 &, 20p19] aPTT reagentt(Diagon, Hungary)E 73
718t TRA] 37°COllA] 323F vl & 20ul CaCl, 35mM)S A7Ist & @7&go] g mirtx]9] Al

= 54<. &0 d2+=2+= A8 tiAl DMSOES AhEstH, o] % B+t 55-58.0%9] ZLARE
UEHATE aPTTO] ZAute 48] 9HES Aol FoAl2 UEHWH, FH-ZIAR Asidde Al
M7bAl9] PTTAIZES BU) Ol 79] aPTTAZIOZ Lhe QH(TSTe02 7|53t

fu o Y

15) otN| 2= Ho| AH|2HA] X5 2/d (Anti-acetylcholine esterase activity, AChE)

- W EBE acetylcholinesterase(ACKE)®] 5 E7F SH4S MANZe 2y HAHTEH0] 2
glof 719 A RIXPISHNE FEE & Jol HuED Q12 aAREEY YH2 Ellman’s
coupled enzyme assayS ©]-£3t. 96-well microplate®]] 100mM Phosphate buffer (pH8) 170ul, 2mM
DTNB(dithiobisnitrobenzoic acid) 20pl, FZFA|& 20plE 7Fotal 20pl2] AChE 0.25U/mL in the
BufferE #2435} 37°CollA] 1027t pre-incubation $F2, 3.75mM acetylcholine Iodide®] 7]H-8&9H-&
7tsk. ¥F2oi8 37°CoflA] 1027t incubationst & 410nmS] UV-VIS microreadero|A] &34 =& =74
& 712 Al 2AEA] e AT 3= AldTY 585 dHlustd saAsiEde

Lerele

16) Arst2Hd(DPPH radical scavenging activity
C gae} wye 22olAo whHe| Zstol 11-Hd2m] 3 shol abA(L,1-diphenyl 2-picryl
hydrazyl, DPPH, Sigma Co., USA)S ©]|83}0o] 573t DPPH 4mgS o2 50mQo]] o] DPPH &

oHg BHE S 96-well microplateo] 200005 715t AIRS (25, 50 Y 100pg/me)°] H=2 A 7st
A, 5E S0t BT & 20 SF A20A WESAIZIAL S1Tnmof| A Al RS 7IeRA] Y2 tERo
tieh S4& 448 Rtz &7 Fdwez HEdS

- & Z40E 2 Folin-Davis W8 £7J5t] 96-well microplateo]|A] A A5 Th(Lee et. al.,
= B+ AAXE Imgs 575 1mlo] &5lsto] 1082 S]ASE 100ugml®] AlY

e ZFAIoIFCH, HEESZAE tannic acid(Sigma Co.USA)ES =T=¥H=Z (0, 20, 40, 60, 80,
T}, &£4& 96-Well-microphlateE ©]-&35}0o A|ZoH = FZOH 20ulof] 2%
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sodium carbonate 250ulS 7}3t 16ul®] 50% Folin-Ciocalteau's phenol reagent(Folin-C, Sigma,

5
k=2
USA) 8912 A71sIT 3087 Aleold WHSAIZCE ¥ & UEj: Ao v S-S 725m
TS UV-VIS microwell plate reader(Bio-RAD, x-Mark, USA) 7|5 ©o|&3dto] &A35I¥OH, &
%

=
o =
=249 #ERdozRY Azl § s FFS ALtsti

=
=]
=
| A5Y

2t o]t 3Feko Chung(2014)9] WS 474519 96-well microplated]| 4] A A]5HICH CHOF
St =g Z220] =9 A& 30109 90% diethylene glycol 200p0S A 7}5tal thA] 1 N NaOH

505 27 37°CoflA 1A]7F ¥F8 S 420nmof|A] &3 =5 Microreader 7](Bio-RAD, x-Mark, USA)
£ o]g3sto EAsIgct BEA|YOZE 0~500pg/mde] rutin(Sigma Co., USA)S AHESto] A]l&T
A WA e PgmAMoanE 23AlRd F9H0 gt & Sehuvolsaarg Aulel
ch

19) FYZBO|E ek ¥A

S ARAE B 1gg OJERE 15 mLE AP 3AZESH L4 F 10,000 rpm oA SEIF AR
ez ANslee. WAlRe] © Aol oh tErgE sl | mL + HEHE | mLstel L,
syringe filter(0.45 pm)2 of}st § AAsHstl S/, AMESH oF $ pH3C 2 Z75He AY7]
1 AREL AZSD, CHA pH 1022 £YFE, BoloiRolN 222Eg ¥ 2He AN
1 FRERAZSS L5ty AdYsHFeE BUE AT & F2 AiE Ut & e 54
St

20) FRH L oMBEY ATy B2 3 U 3 2Y

- molEuR RE FAN, PArs = : 3 2
Agstgon, Aadul goje Bul, 52w, £HAL, 5548 59 AU FYs
S9S. £EBRYEH #A 7t ‘

Y= Aolo] et BejRelsts 97180) BWS ol sto] KA HLL

=
&)
b=

@]
°

ot
N
ofo
=i}
1
Dall
2
i)
uju
o,
ofo
o
=2
0
filo
o
r)l
=]
r
(o] ﬂ.|'|>|’
b Mo
)
fon
2

21) wol £ A4£E2 ARET Y

- BPHES] 95% oY ZHY FEUI TELTEo|EW)L 789 ol Mol F2] A A2
of 5] YFSIUL W A 202 WA 4KgORYE AXH dkg®] S50 AB2EH
ST, 100mesholst2 PUEE S ALGIIAS. 5050 TolEUo| 1LY FFAZ Tlsto] A
2 ZYFEISC, 8AM, PAHEE00C, 4A12h, FHEE(2IC, 4A2he] £A Tejstel &
2% T YULY10000g, 25min)st L FEARS 25310 55 5 SAAKs0] HuH 2EAR
o 42, FRMWY, JANTYL Bolstol B2539] AN £0S LY.

2) Tl £ oL EETY AREI Y

- 50g°] ol o] S00mLo] S0%0IEHE-S Jtstol 12417 A W¥HEE, 70%0|HEL Jtste] 28
UL £E, 95%HSS Jlstol 10:2°C BRFE £AS TR AHLEEL WAL, Y
Qolit L AYL(10.000g, 25min) F A5 YENL AR EETL FAURN] £AE
A 2ol tjsto] 487 oY B o AEjElo]x AEYS Holstel olsese) HNENG &

=R
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23) ol EY ELFE=2RE f7180 2Hl 2

- Io]E9 2KgZ 20L9] /A4S 7fotol RA2oR 100+5°ColA 443 5o LT E(HMFEI,
Cosmos660, T3t 5 FE22 Yt &, oasto] Add FE4Atol] st AT
Moz ALFEE vhEsl 282 FEH ALFEEGSLE AYEESH 319 sEAS S}

i
2 555 2Lo] Aol Al7]L I" 33F o] polarity-guided organic solvent partitioningS Al A] 5}
of SALE R PMH, 22 EE 222 PMC, O[LoIEl0]E 22 PMEA, BEHE ¥
29 PMB, 2] OIA|T 2 R EY PMQE REHIHS

1

i)
fm

a
=

a

=2

@ go

o
fob

S (AR C

bu o 28 3 on E

> 2

25) PM-E
- PM-EA

) sol=al o g £5E2RE OYEY AchEY deols Ae vy
95%
o

Js =2
”%W]ﬂri FEHS Feet FELAL] 5L 95%0HES 7t FY

ox M

2Kgoll 10LQ] 95%0]|E+-2-S 7}5lo] 70+2°Co|A] a7z upio g A|7 F&st 9y

2 oz

&2 F& onA(sD) S LI sH7IR 5Ft oFEs AT

6N HCIZ 71519 pH 2.60]5t2 ZRASH S 4°CollA 12A]7F A X]

(10,000g, 25%)5to] A7t Bollojs=g 27 &t 9 Zegas

== 7<ﬂ71 3t Axoﬂ DW 6N NH4OH§ 7}0}0:] pHE 100|140 2
=

A B 02 HE SFIX

= = —

U EEL TR e
(0]

=2 a—
slgoauE A 1 RS st A E= Diaion

Al
(o]
Cige)
2

o =
HP-20 resing 0|83t AL SAF A 3 20tE T2fn], Sicagel 60GE 0] &St FA4ZAYH F 20t

2fjn],

Dowex-50, Dowex-1 T+ Amberlite IRA 400 59] 0] 2w 3d}pR]|S 0] 835E o]kl

3 20tE J2fn], Sephadex LH-20, G-10 2|X1-8& 0] &3St Size exclusion A3 F 20E 720}, ODSH

g 2

SzotEdey 52 ol8d AAAME U 282 PEstL, AF WHAIL Diaon

HP-20 resin, Silicagel 60G, Shephadex LH-20, & ¥r=3 2o} & J2jo)(TLC)E ©o|&35to] A

26) ¥41§ HPLC 2 $51§ MPLCE ol 8¢ F4AIE 279 Hel
O
9

- Zgasteasns Soto] 2% AAH
(analytical HPLC, Agilant, USA)Q} £3]&

agdeeol detel $A8 140l azolE 10
F0LE J 2] (Prep-MPLC, YMC, Japan) %iH]

q
S El
S olgste] FEH L PAF QAWY AE YLL TGS THE HPLCE FUA o2y

=
A CI8
USA)S

X 150mm,

24 AYH (Zorbax Eclips, 5um, 4.5 x 250mm, Agilent)o] &AM @ t(1260 Infinity, Agilent,
ARG, 1&RF] A S 20tE T2tu]= A2 YMCARS] 3-8 ZH&(Triart C18, 20mm
5um, YMC, Japan)o] AtAFst @Wll(Multiple Preparative HPLC(LC-forte/R, YMC, Japan)S

ALGSIECE oS4 8] RN ML 3 R4S o[ §3 IYUAE FHANA 1-3n0/E

o] g&07 527 3} 8*46}93\201, Agilent, 1200 DAD 7% 7](detector) == YMC UV-3400
UV HE715 ARgslged, & oggdad 260 9 330m9] 5455 ol 8ot SIEES w8
55}
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27) PM-AL E3%0] ER5HE alkaloid SHEE-S0] E12 913 GCMS 24
- molEYRRE pelgt oI AsjREe U
53 9 peyos ANggone aE o Uuzols sjEEsel naujds FEsuAl
PM-AL 5mgS diethyl-etherd]] 838JA|7]1L High Resolution GC-MS(CLARUS 600T, Perkin Elmer,
USA)S AA5IE LS. BEAXZ1S PBSMS(0.25mm x 60m) A1} o] strEl= E[E2 AMR35IY o,
0] & A A9 o]&3} I MS transfer line?] &%= 250°CS GX|5}F 00, total run timeS 40,
carrier gas= AHFOF 942 | 0ml/min, AEL FIDE 0]&s5t¥oH, AE7] 2=+ 300CE &

A|5FF a1, TIC(total ion chromatogram)< relative abundanceS 15t UEIU IS

28) Y a2otE 20k A L vEI0bE e A

- PMAL Bo2uE o2 oAHolx Aalade URs gzeolEA & ARYER
= AAls7] Ysto] &/d¥ E£+= Diaion HP-20 resing ©]&3t 4
Sicagel 60GE ©]&3st A4 3 20t E 741, Dowex-50, Dowex-1 T= Amberlite IRA 400 59
o] 2w stpXA|S o] &5t o]2uwghbAy I 20tk 12, Sephadex LH-20, G-10 2[%l& ©]&3F Size
exclusion 2 I 20tETem, ODSH4Y ZAY I 20tE 1y 52 o] &8st AAEE ¥ 5835
AEsta, 2% FAANZ Diaion HP-20 resin, Silicagel 60G, Shephadex LH-20, ¥ B=3 20L&
JPT(TLC)E ol-&ste] AT

29) HPLC &4 % #5]-8 MPLC ZA|
- A2 IREDHLE Foto] 2F AAY FEEHEE0l diste] 248 1&AA I 20tE )]
(analytical HPLC, Agilant, USA)?} E3|& Al 2 otE J2fj 1 (Prep-MPLC, YMC, Japan) 7]

1400
S ol&3sto ofHEEd JaH¢olx AsiR/de] dERolE ptEs T

A

A
2
‘3

30) FEA % FAE AL JE(Compoud A TE £

- At A S4UE 58571 Hst A4 AleE HEEOl Imgmle] sEE §siAA AHAd-7t
AR 2871E o835t 190-400nm FHUOIA . AlPgrtel] T ARlA S4Tie] Wt
WS Ysto] AlCs , NaOH, NaOAC S5 AH8< Al 395 RARGLAL 7t ehet

o]

= b Ao 54 492 3
= 2-3mgZ EERFHROOIE (KBt I/ A & & A4 05 em9] fAadz 950 A
=g7100A A R §8=s 5739 F 22 ARpzgol st (ES) AZE
(Micromass Quattro 1)@} 1sjAs MOjA AFE 7] (JMS-700 Mstation mass spectrometer)
&sto] ZetolblE WEYHARZ St Sto] RFM(High resolutionMSE &7, AR
(NMR)ZA 2 4 FA| otd=E & (-5 mg2 ¢4 xSt CD;OD (0.5 mL)o &3figh
mm N MR EHof st B2 d 7|% (Bruker AMX-500)22 NMREAM-E AA|5IF OH,
'"H-NMR-& 500MHzZ, “C-NMR-E 125MHz=Z 2+7} 273519 2.

|
)

{0t o
ol

- 59 SEUHE Y UeE AMSstel 100 mesh2 HAY B SE0I SAAE lkeof
4Colsto] A4 10LZ 7ot 327F Wy 3 % YAEE(5500mpm, 2583 YalEe] § AA
2o 4°Colste] A% 10LS b5k 387F 28k WG ¥ PR (5500mpm, 25%) F AL
4Colste] A% SLZ RSt 1.5E7E 3xF WHshR WAl (5500rpm, 25%)stel AHES A

FUER x5t YEF 08% o|ste] 2¥d &30t 282 &5
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32) PhytoMeal®] & A7}4E5]

- &0l 222 (PhytoMea)] 5-& A2 245 SHstst?] fsto aartaislE AAIS
RAE AlZZAH0 ‘347]Q MEANIIEE AFE0o] 7153t cellulase, amylase, protease, [B-glucanase,
hemicellulase, pectinase = (AlEZ™7}E A=, Plantase, Optivine-Mash, Pyr Flo, Rohament CL,
Rapidase, Spezyme LT,, 7<ﬂ_1_941\}‘:'§: Conell Bros, Australasia) & AMESIS. §4AMEHS 714 T
O|EW)O] 0.25 ~ 1.5% (v/v)Q] WMUollA A3stgon, &|R3|AtoJA A|Zst= 2+ §4E59] F
AL E (5060001 Th5RalE Al

33) PhytoMeal-& A 7}pE5l=2]
- PhytoMeal-& A7} H8120] 250 AlZMII22 Al 5]
2fo] L) AH&E. PhytoMeal-aa7tpEdll 29 #2455 219 £&ES)
(0, 25, 50, 60, 70, 100%), =& %=(20, 40, 60, 80, 100°C), F=A|7H1,
31217 2Ah B2 FRoto] ddsilon], 58 FE212
AqEol StefFor AMAS Tt EEoito] EA] URFZ7|(0.125, 0.25, 0.5mm Sieve)o] Th
t-ferulic acid?} acanthoside BQ] $Ffy} £&548 % To|EYUO FE557108 RFSGIFS

Flo

b

N

M) 5Y5229 55 2L A%

- 50l G Boro] hRRsiol 60% A ISk 80:1°ColA] 3417 B 1A} R 3 ¥
Wrgsto] ol ofw 25 AbAb] A4S 60%2] FHL slstol 80£1COlA 3AIZF Fob 27t
5 253 Wotol oud. 55 U FAUEL 1 24 54 FRES oA 2UY T A
DURE 55715 ol gstol sSCOIA o|22 MG SAEEYELA, Tokyo, Japan)Z Al
AF. BANETY £52L URMstel SE0I gaRWe oyl 28 2224%9) 7154 YR
g 55010 FYFESZEMEDS 253

35) 99§50 FAREEPM-ERRYE LTRo|E EIE PM-ALS £5

- S50l 222 (PMEE) 100g2 2L0] 55200 8313 $ 6No| @i Jtstol pHE 2002 &
Asto] 30270 LYSIE 4°ColA 12412 FAIE. o] Wgold AYHE AREe duRe 2 2

A e 2Ae AA 3 1 2% gzﬂ% rarz S NFHASEII2 A
1 olg FR40 AYstel SAUATI] 2Y SHOIY ALRo|S AT PM-ALE 25
St

36) PM-AL &&09] Aa I zute 1 oS o835t & Eo] AXA|
- PM-AL 2g& =2/ A2]7172 (Silicagel 60G, Merck, Germany)©| X1 5’434(3 3x40 cm)of] 23
Ze2rsy vsheo] EENIS LY oA 8UIE olgslol 4 03 miEe] HE2
EA17] 100 m® 8719 E2-EZE5(PM-1, PM-2, PM-3, PM-4, PM-5, PM-6, PM-7, PM-8)& ==&
T B ACHE Mool f2U HREMS), 180E JYA F 3 misl Lol gols)
. MRS Zoj} AupEA(Sephadex) LH200] AT Al WAl ZA25%33 em)o]l =5t
100% HEE(SS 02 m/E)S o=+ g2 S22 UH A1 50 m® &= 77[9] B3 (PM-7-LI,
~L2, ~L3, ~L4, ~L5, ~L6, ~L7)2 $£58. A7) 7719 E8E %5 AChE Asi&E/do] 71 435t

PM-ST-L3 S22 ZA%s%, FAUEs 0] 90 mgS 453

mﬂmw

Oll
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37) 8= 3 20}tE 720)(Thin Layer Chromatography)&
Jzute 2o FA S0l 258 2= ieé‘o HEH2ol &aiAlA =4 72

o] may ¥WFI2otE ] F2[0]E(20x20 cm, 0.25 um)ofl 10pl A 7%’31 <, n-REE oY
Z:E5=4:2:1 %5 ZR2EF : OEONHOIE : UHZ =4 : 329 o]F4 Uiz A
EUoflA ol 54 &S FEAIA xﬂﬂi} T AN AL 5(25411m 365nm) OS2 &
wHE52 RotA AChE AsiE/dS 57d5tH,

HJ|O E

ejgl WMEg sholstel, u]2a Rig Ao At
ACHE Msi@iol 943 22g MAstel the Al AHga

38) 14K 3 20LE T HPLOE o] 83 7154 E 2ol U A
AT A (Sephadex)  LH20 2% 3202 AFAolA AChE Asizdol 7bg 94
PM-S7-L3 222(00ng)2 2109 HPLC & 0]5hgo] &) 3 022m HEIZ ofshel o} A
23 T4AY IR0 TS o] §3te] ACKE As|@AHOl B3 TURN(STLING Fajdt

¥e ok

-

248 HPLCE C18 ¥4 ZH(Zorbax Eclips, 5um, 4.5x250mm, Agilent)o] AFAFEl @ dl(1260
Infinity, Agilent, USA)S A}85tF 11, 1 &EF] MBI ZotEJ2to]s= dE YMCALS] =318 A
(Triart C18, 20mmx150mm, 5pm, YMC, Japan)©] 7#A}AFSt @ @(Multiple Preparative HPLC(LC-forte/R,
YMC, Japan)& A3 o|EAt 8O 2712 ofNI[EUEZY 0.04% trifluoroacetic acid (TFA)7}F &t
9 3% SH4E ol&st IYGAE xHA Imy2e §402 S2HA st 2A5H9 oM,
Agilent, 1200 DAD ZZ&7|(detector) = YMC-YUV-3400 UV ZZE7|2 At2stdon, = npgol
o (254 9 210 nm)°] BAES ol g5lo] HUBEL 2oL A 0]REAZE 265 RolA 5
3FE §7-13-3 1(38.5mg)S LS8t

39) ot E EH o AH|2A] A5 2/d (Anti-acetylcholine esterase activity, AChE)

- 8IS acetylcholinesterase(AChE)Q] =71 Z718E4LE AN R ZUA Al7FATEA0] Al
Hol 7o W AAISANE QUH & Yty WD UL FABYEH WES Blmans
coupled enzyme assayS ©]-83t 96-well microplate©]] 100mM Phosphate buffer(pHS8.0) 170p, 2mM
DTNB(dithiobisnitrobenzoic acid) 20p0, FEA|E 20005 7total 20p02] AChE 0.25U/mL in the
BufferS 2251l 37°CollA] 1027t pre-incubation $tS, 3.75mM acetylcholine Iodide?] 7]|%l-8-oH-&
7tk ¥F2.0Be. 37°CoflA] 1087t incubationdt & 410nm2] UV-VIS microreaderd|A] 45 =
g 1u ARt ZEEA o gERT A@Re] SuT ulastel RAMNEYLS LR

oB

40) S7-L3-39] EX[Z1t UV Amax ZA

$7-13-39] BA AL 9feto] 1 mg o ST A HALZW0] LEHESY) A4 (LC-EST mass
spectrometer, AGILENT 1100, USA Micromass Quattro 1)2 ZX|EJH I YAHEE AN AlA]st
A, high resolution MSE &7, ¢ dgf& S7-L3-39] Aol 0 §4tle Alss HE=0l
1 mgmle =22 8ojA|Z] & XM E37|(Genesys 10S UV-VIS spectrophotometer, Thermo
Scientific, USA)S 0] 8510 190-400 nm H< oA} &7t

41) SHAL7 |5 H (NMR)= A

- 313F2 S7-L3-3(5 mg)2 ¢A 7A x5t CDCI3(0.5 ml)o] &35 $ 5mm NMR(INM-ECA 600, Jeol,
Japan)2 B4 319100}, 1H-NMRE 600MHzZ, 13C-NMR 150 MHzZ =A% HMBC-NMR}
1H-1H COSY-NMR 572 &5t0] stetz S7-L3-34] 40t &40 Xt JALE2E 2-T

) AE D 715 4R BAy

cE
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- Z2EEY 20mgS 1mLO] 60% OErEof &5l$t & 0.22um filter2 oJ1}stil HPLC £4-8 £5}19
t-Ferulic acid ¥ acanthoside BE -TA]0]] EA3%F HPLC 0]-zAr2 0.04% TFA(trifluoreacetic acid)i}
OIEUEZHE THHUAEXA(7%~33% CAN)CZ 35t AAFH(C18, Zorbax Eclips, 5Sum,
4.5x250mm, Agilent)T} UV325 2 UV210nm TAFS o] &5lo] BAst m2Atal ofztEmMo]= BY
AZe BEFS 0| 85to RN s=Ee FAste dZdAs Adsden, Alas9

A retention time, UV spectrum, MS A 5& £519 siE mjZ2E2E =9 &, 7t O
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Kimi} Lee(24)9] @1oME B1E9g
e 2710 2Ys HAstel A=t brixg Y]

r2O

LEE

AR 70~80%J =2 LIEFFTHdata not shown). ©]2{st ZAut=
= S

&

n
ol ruE =
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Yr} o] 2ohs Kimd} Lee(24)Q] 2 19} v]23H QA
Agzo] 71918k Aoz WoAlch2s). E3F FFUx 2FY 4 FE29 brix Hfy
2 U 230rHo] gl AgshA] g2 dayygoer wd
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Table 1. Comparison of color between freeze dried and hot-air dried Salicornia europaea powders

Color value

Salicornia europaea powder

L* ax b*

Freeze dried powder 72.16+0.77%% -6.35+0.17¢ 22.47+0.48%
Control” 70.61+0.29° -2.90+0.12° 22.36+0.232

Hot-air 100°C Steam 2min 71.27+0.82%° -6.14+0.16° 23.23+0.40%°
dried 100°C Steam 4min 73.78+0.25™ -5.70+0.06™ 22.88+0.17°
powder 100°C Hot-air 5min 71.78+0.46% -4.93+0.08" 22.49+0.32°
100°C Hot-air 10min 71.22+0.33% -5.88+0.09™ 23.14+0.21%

UControl is hot-air dried without heat treatment. *Values are expressed as meantSD in triplicate
experiments. The same superscripts(a-c) in a column are not significantly different each other at p<0.05

level by the Duncan’s multiple range test.
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£ 52 A% AE Table 29} 2T} 3E2E0] BE & Age ulwstd oo REFELE
7o) Aot QYA D AZlo] e & @k 18-S Aejstui SERE 3087 Ao u]xs)
A Uepdth & nRRo] A9t xEewel DAzl met Aoz wtr], 257 kobxlw,
2t AT} LAA|ZE 308 71EOA 10°Ce 20T FnFE ke

he DR brivAEASE 222 A3 $ U2 UBgn, O glo] weas 2929 §




o Aol Tk Rfol7} hgrstelont, 2
0°C ol FELEOIAE A ol L5 olFoR FAAZI whet FAs| Fotetch § ndE
g0l 8lge SHAE ol ZuT HAAY 2 9diul, 2ELEY TP FILLE 1Y

[0 mu Mz o

Table 2. Effect of extraction temperature and time on salinity and brix of Salicornia europaea extract

obtained form each desalting process

Extraction Extraction . . . Total solid Tgtgl Solid Perceqte}ge
temperatu Hme brlx/sa'hm content salinity contept of sahmty
re (°C) (min) ty ratio (%) content exg:lgdmg in solid
(%) salinity(%) content(%)
1 1.26 33.00 26.20 6.80 79.39
5 1.25 35.00 28.00 7.00 80.00
10 1.27 35.60 28.10 7.50 78.93
4 15 1.29 36.30 28.20 8.10 77.69
20 1.30 36.80 28.30 8.50 76.90
25 1.31 37.20 28.40 8.80 76.34
30 1.32 37.50 28.50 9.00 76.00
1 1.30 34.30 26.30 8.00 76.68
5 1.30 36.40 28.00 8.40 76.92
10 1.31 37.00 28.20 8.80 76.22
9 15 1.33 37.80 28.30 9.50 74.87
20 1.35 38.30 28.40 9.90 74.15
25 1.36 38.70 28.50 10.20 73.64
30 1.36 39.00 28.60 10.40 73.33
1 1.52 40.30 26.50 13.80 65.76
5 1.51 42.30 28.00 14.30 66.19
10 1.63 45.80 28.20 17.60 61.57
20 15 1.67 47.30 28.30 19.00 59.83
20 1.71 48.80 28.50 20.30 58.40
25 1.76 50.30 28.60 21.70 56.86
30 1.78 51.00 28.70 22.30 56.27
1 1.53 44.10 27.10 17.00 61.45
5 1.56 43.60 2'7.90 15.70 63.99
10 1.71 48.00 28.10 19.90 58.54
100 15 1.87 52.80 28.30 24.50 53.60
20 1.94 55.30 28.50 26.80 51.54
25 1.98 56.70 28.70 28.00 50.62
30 2.02 58.60 28.90 29.70 49.32
3) 24 sl OE S50 29T £4
AR g9xior GdsLo| TOE HwE AAISIYTH(Table 3). 1A ¥ S50t 5242
2950 gof] 4C WA 1 LS AUbstel 387 @yt & ARSI A5 ANES 2esty
1,27 FEe olE YA Wi 1 LS 9T 2 WYoR PULS AstArh 31 2dol 7
¢ 29 G AP vteg oA HASHRE
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AEMZG HATHL* 67.27, a*: -8.65, b*: 23.83). Table 39

ol JFY WAHUZIHA 2 Mol

14.71%%] 1}

%P

T

ol
o-
o
ojw
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desalted

powder

Yield(%)
48.18
42.80
39.60

b*
21.98+0.43
24.48+0.37
23.88+0.17
23.83+0.28

y ratio
1.45
1.49
1.44

28.60
29.88

Extract
29.75
ax*
-5.85+0.12
-7.74+0.16
-8.32+0.11

Total solid brix/salinit
-8.65%0.20

content(g)

Color value

Total
salinity
content(g)
19.40
20.04
20.70
- 54 -

Water
Volume(L)
2.5
Lx*
71.66+0.34Y
67.15+0.23
67.55+0.36

Total
67.27+0.37

Freeze
dried
Salicornia
europaea
powder(g)
50
50
50

time

desalting
time

Number of desalting

Table 3. Changes in salinity, brix of extract and yield of desalted Salicornia europaea powder
Number of

Table 4. Change in color of desalted Salicornia europaea powder according to desalting frequency

DValues are expressed as meantSD in triplicate experiments.

according to desalting frequency




16.00

140 r

1200

10,00

Na (%)

600
400
ll}{} _ .
0.00 -
0 1 2 3
Number of desalting time

Fig. 1. Change in sodium content of desalted Salicornia europaea powders according to desalting

frequency. Values are expressed as mean+SD in triplicate experiments.
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Table 5. Changes in nutritional compositions of Salicornia europaea powders before and after

desalination
(%, dry basis)
Desalination

Before After
Calorie(Kcal/100g)" 151.63 224.89
Carbohydrate 37.98 74.44
Crude protein 11.23 9.13
Crude fat 2.53 4.35
Moisture 4.97 5.85
Na 13.96 0.39
K 2.14 0.08
Ca 0.41 1.43
Mg 0.74 -
Fe 0.007 0.02
Total polyphenol(mgTAE/g) 6.8 11.8
Total flavonoid(mgRE/g) 3.3 5.8
Total chlorophyll(mg/g) 29.49 54.25

YA nutritional analysis of the Salicornia powders was conducted and certified by the Korea Health
Supplement Association(Bundang-gu, Gyeonggi-do, Republic of Korea). Briefly, the total carbohydrate
content was calculated as the sum of anhydrosugars, which was determined using the phenol-sulfuric
acid method. The total protein content was determined using the protein digestion/micro-Kieldahl
method, while the mineral contents were analyzed by inductively coupled plasma(ICP). The other
minor components were determined according to the methods of the Association of Official
Analytical Chemists(AOAC).

SEMAE g2 280N 4R 84 EAE 3 O}Uli”ol EEHo g0l Eoje ez
AtaEt. Se0tHe] 4 £ EYdls, S2ERolER e, 222EY 48 BF & LT
7ttt ols a4 e SYERolER 52 YoM TARE 2F5tde W &EHA
4 Aoz AAEY, oot Z2 ZMR Park 5(16)9] HiME A7[FAZ o]gsto] AN =E
BHR)Z F99S o 22zl AAHA ¥l 25]2] ol Sotet Aoz UEHT S22
< QA ©F Solfls sMMARA SHSIH 02 porphyrin(tetrapyrrole) 3 o] OF1U|& 0]
=01 bl

o} 4
ouj, A7)0 71 Af9 BHEI4ATE AZEO] ik A5Y SRRoITQe). ol2d PAR
F Waol §29A 91 Ioj2 AEsts 2zeEo ¥Yyol we oz Ardt
K Dol =g g § olgold U AL 222Yo] silol T 93
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Sof chstol el YnPY P PPk FHS ST AWE Fig 20] Ueh
1 % £(0.25, 0.5, 1 mgmL)olA] 35% o]a}e] e DPPH 2}t]

29 $ e swolX @Ho| ZUbstAct £3] 100 pgmLo] oA
== g g3 Ay oF 238] Z7igk Ao® YUERGITH(Fig. 2 (A)

T3 YT TOoR AIRS olAT2HAS EEWR S 70 DPPH etz 27158 Al

=
49 mg/mLO 2 Z=7JE]oj(data not shown), EHSt =0l &5 &
0]

of 943 WUEFAES AAL 2 UAS
Mok BS BAstolABIA SE0ICe] FAkE ado] B e A7 Ausl waso] koo
F2 F30dol dREo e EYHes ¥ SR R0l SetERE TIdet Aoz AdHAQ]
th(5,29). EHE stFE2 7IEFE, So|ESAY A YAl Fol Tt Jhtet B0 IF=
0xl=t], E&£0t Wo S = 3-caffeoyl-4-dihycaffeoyl quinic acid, isorhamnetin 3-O-3

-D-glucopyranoside, quercetin, chlorogenic acid 5©°| 7F2st gHitst 248 Ztv oty W gl Q)
CHG0D. oleid WiE Edjz SEuitie] 99 & Ealmk, Setuwo|=ol W F717 st
Z/49 57t 4TS =4 AtE ST} Parkd} Jung(15)a} Park 5-(16)2] H oA % o]2ist Zut

_\'__/\2
ld 4 e, 282 S8 S2uso g0l SUt6tda, gao datst &/dol SHEA

0% glo

LEA 279 4% (Fig. 2B) 2B A S0t =T
mg/mL)Of|A 25%0]5t2] H]W A W2 ACEX
=2 Bt koA 24 o] &40l St Ae #

o] &2 ACE Alsfl&s YEHUATE>0.05),. o=t Zit= S0t 29 & 221
dE7d0] S7teh Zlp WS ACE Asfio] #ofste =2 Et SUtst 2ol 3
2 AfREC U9 wndHE Bus g vsh ACE As| BAHS Hol|E SIRCHG234)
ESE R Fo 2 ARESH FAE T (captopril)S s =E(1, 10, 250, 100 pg/mL)2 FLSH 21O

M= BE =5(0.25 05, 1

5
U g £ S50 @453

ik
ox,
tjo
W
o
L e
9

L= = a2lsk
EO}\g =
o
=

2 ACE Aoij2d& Adst HYE O, ICs o] 2F 12.1 ng/mlL O & =X & oj(data not shown), &
vEgto R MYUEHE AEDTHE O Wro, V5 dAEANMEAY BHE S0 £E=29
Q23 FuEGEES A F 4+ AU

ggng/gdo] e, gEX9 550t ELFEES BE 55(0.25 0.5, 1 mg/mL)OJA 40% o]5te]
o-glucosidase &2 UERUloU, & $9] F50IH FLFEEE2 B =04 1 &40 5
7tsto], 1 mg/mLe] oA &Y A 33.6%0A B & 708%=2 1 &do] JAXSH Srtstict
(p>0.05) (Fig 2(C)). Kim (9= S&0Me TP H/JS EUsi=d, 129 2AAE Fol
gdg s 54X sto] DU Aol Frist At A% RS o]dR{ &
sfas 242 AMoldoaEn 9 452 dAXZIE AL AT 4 A, o]+ &0 W o
g RE Aol dRet Z2us/d of2dld FY==2RE ZIQIst Aoz HuEo] Qty

o] dd ABEAHEOCZ isorhamnetin-3-3-D-glucoseS H 113+ v}

e Foke FFuwy U 5719 Sejuol

2 Atadch Est FHYYEFLOZ ALESH ofFE A(arcabose) S &

H(1, 10, 250, 100 pg/mL)= FAst xHo g2 IuF2IA|THA] AsiEdS Adste] ES o,

ICso 3ol <9F 98.5 pg/mLO 2 =X E|oj(data not shown), YT =AZ AYEE= opFtEARTE T4
Qo) J SN ELA 2 A 2 Qs wTnae THel o

E

2
glo

A 0]
T X

Fig. 2. DPPH radical scavenging, ACE inhibition, and o-glucosidase inhibition acitivities of how water
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(A) (B) @

m 9
2 osof z sof = go | .
2 2 x g
S _ % 3 =
o 60t g 60 E 60 | .
S o * =
2 S~ = *
=B * = R * =
S E 40 L'i: <40 % 40 F
£% : <
an| 20T w20 F 5 20 F
&y &) E
2 o = B
25 50 100 0 3 0
- L ; 0.25 0.5 1 0.25 0.5 1
Sample concentration . o - .
P ) Sample concentration Sample concentration
(ug/mL) (mg/mL) (mg/mL)

extracts of Salicornia europaea powders before and after desalination. (A), antioxidant activity was
measured using DPPH radical scavenging assay; (B), anti-hypersensitive activity was measured using
ACE inhibition assay; (C), anti-diabetic activity was measured using o-glucosidase inhibition assay. [,
before desalination; WM, after desalination; Values are expressed as mean+SD in triplicate experiments.
*: p<0.05 was analyzed by parametric multiple comparison procedures, One-way ANOVA test. When
the result of ANOVA was significant, and Dunnett’s multiple comparison test was applied versus the
before desalination. Positive controls for DPPH radical scavenging, ACE inhibition, and o-glucosidase
inhibition activities were ascorbic acid (ICsp: 0.49 mg/mL), captopril (ICsp: 12.1 pg/mL), and arcabose
(ICso: pg/mL), respectively (data not shown).

U $50M] YA o] 83 AFAA “Tho] EU(PhytoMeal)” |2
) ¥R EFIES Y3 BT LEAY] R AR £ &Y

O S50I JE2RE LUANS RUsts B Aetasol] o5t ZWNS WAS o) ax
2 JAAZIE B0l WA BAS AMATIE BHOR IMST ML, A PHe
o185t S. B 113 22 A0 AAY WY, AS Lesto] UAES

B 1L SS0 gHRwe] AWNAIS ¢ AR Axle) Py
A2 A7) Ax
® | 4% 3008 a7 9 80°C, 6~7AI%F
@ Az 300g 2E=F 108 — 2 E 80°C, 6~7A17t
® | WA 3008 ZLe 12 - Az 80°C, 6~7A17
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FF | 7Y | FEAN( | 319 7H P2 1P 5 | 3 | gAY
("C) (L) min) w(g) | Brix%)/B=(%) | B BlE%) | Fe) | F=(8)
4 2 1 33.0 1.26 79.4 26.2 6.8
4 2 5 35.0 1.25 80.0 28.0 7.0
4 2 10 35.6 1.27 78.9 28.1 7.5
4 2 15 36.3 1.29 77.7 28.2 8.1
4 2 20 36.8 1.30 76.9 28.3 8.5
4 2 25 37.2 1.31 76.3 28.4 8.8
4 2 30 37.5 1.32 76.0 28.5 9.0
9 2 1 34.3 1.30 76.6 26.3 8.0
9 2 5 36.4 1.30 76.9 28.0 8.4
9 2 10 37.0 1.31 76.2 28.2 8.8
9 2 15 37.8 1.33 75.0 28.3 9.5
9 2 20 38.3 1.35 74.2 28.4 9.9
9 2 25 38.7 1.36 73.7 28.5 10.2
9 2 30 39.0 1.36 73.3 28.6 10.4
20 2 1 40.3 1.52 65.8 26.5 13.8
20 2 5 42.3 1.51 66.2 28.0 14.3
20 2 10 45.8 1.63 61.5 28.2 17.6
20 2 15 47.3 1.67 59.8 28.3 19.0
20 2 20 48.8 1.71 58.4 28.5 20.3
20 2 25 50.3 1.76 56.9 28.6 21.7
20 2 30 51.0 1.78 56.3 28.7 22.3
100 2 1 44.1 1.53 65.3 27.1 14.9
100 2 5 43.6 1.56 64.0 27.9 15.7
100 2 10 48.0 1.71 58.5 28.1 19.9
100 2 15 52.8 1.87 53.6 28.3 24.5
100 2 20 55.3 1.94 51.5 28.5 26.8
100 2 25 56.7 1.98 50.6 28.7 28.0
100 2 30 58.5 2.02 49.4 28.9 29.6
5789 WA
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I (FE 3-2), 95% olFHZ2] 70+£2°C &RIZ FE6AIZF 28])S AARACR SHHSIAS
# 3-2. o] EY o&tERxE 271 A3}
o Anti-AChE activity xorztz0|C
FETE%) s
Tmg/ml 2mg/ml (mg%)
50% Of Et=
R, 12417h 13.28 31.2 44.0 1.21
70% Of|Et=
EeT} 1A1ZH 11.17 344 52.8 149
95% Of|Et=
(70+2°C, 6A|ZH 15.34 42.8 65.1 1.63
(2) ol EY FLFEF2HE {7]30] 2yt FEAEX

Desalted Salicornia Powder (PhytoMeal, 5Kg)

Extraction with 20L of DW at 100+5°C
( x 2 times) and filtration under reduced vacuum
Evaporation of water

EtOH Precipitation with 3 vol, of ethaneol
Elimination of precipitate

PM-HW
Dissolve into 2L of water

n-Haxane partition fractionation (2 times)
Evaporation of hexane under reduced pressure
PM-H (5.9g) Aqueocus Layer
Chloroform partition fractionation (2 times)

| Evaporation of hexane under reduced pressure
PM-C (11.2g) Agqueous Layer
Ethyl acetate partition fractionation (2 times)

[ Evaporation of EtOAC under reduced pressure
PM-EA (22.4g) Agqueous Layer
Butanol partition fraction (2 times)

| Evaporation of BUOH under reduced pressure
PM-B (39.8qg) Agqueous Layer

|
|
PM-Q (85.29)
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=
=]

z22Rrs 2

=
=

olu

9

o

= 1.0 mg/ml

1.25 mg/ml
w 2.50 mg/fml
W 5.00 mg/ml

PM-Q

PM-B

PM-H PM-C PM-EA

PM-HW

ASPIRIN

o - o g ~ o

(31/5L ‘Ld) awil uiguiosyiosg

w0 =t m ™~ -

® 1.0 mg/ml
1.25 mg/mil

m 2.50 mg/mil

m 5.00 mg/mi

(d1/51 ‘LddB) BWL UIGWO] [el1Eq PAIEAIIdY

PM-HW PM-H PM-C PM-EA PM-B PM-Q

3-2. ool £

ASPIRIN

A

A
=2 O

o

127, B: ofo]mErd A

Skl

o]
a

xr
il

O molEd
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dFS wASE Ay oZoAEIC| EFZ(PM-EA)Y} 22225 F(PM-O)A BluA =2 JAF
sy FEems L Setuwolcst ERaP TRE ASS AAT £ AUS F HRY
g7 FPMBYLS FYHOR VAT 0 To|EY 25520 oLolNEOlE =R (PM-EA)
S s AEAR WA YT BYUBOR AHHAS (1Y 33)

— 100 A

= 0.1 mg/ml

> 0.25 mg/ml

5w | 0.5 mg/ml

= I 1.0 mg/mil

<T

2 1 I

= 60 [

5] I L 1

-

] L - B

oA 40 A b i

g : I :

2

3] 20

o i 1

= ; i

o 1

0O 0] T T T T T

PM-HW PM-H PM-C PM-EA PM-B PM-Q

13 33, o] EY daFEE {7180 229 datet &4 "l

4) Sagy gRoryE X uEA AF|

g
<
oS
>
Jk‘L
e

lo

U
qz
)
o2
ek
[-'>~l
o
ox

Al=/dwe] A

=3

- Ui ¢ ﬂcﬂ*é ARo Feudy, & ZREFVIEA oojner]s TP e AFAIA F
sl 7MY f4gt molEU o offZotAEolE 22E(PM-EA) (20g)e 100 ml®] FF4(pH
4)of] 83 Hﬂlﬁ SA1/ Hotol& HP-20 fZlo] FAlE A Al A (5 x 50 cm) JHREA FAF
AL & 575, 30% HEHE, 70% OtAlE R 70% OtMlEL R iAo g &EAA 5719 &
S(PMEA-HI ~ PMEA-HS)S 25&. 1 5 Fgushdol /Mg 945 70% oege %%?4

(PMEA-H3, 5.7g)2 =/ Al2|7po] A% &= Ha] 2 33 x 60 cm)o|A] HE =2
£& 1:12 233t o]5AF &UjE o]&s5te 84 0.5 m/E9 £ 2 £FA]7] 200 mlA 57H_1
2] 2(PMEA-S-1 ~ PMEA-S-5)% Z gromaao] JHAF O3t 8B (PMEA-S-3,
23 , MEAE Aoyt NoE A (Sephadex) LH-200] &A%

143g)S AYHxR § t|e2o] &slist
Al HA AB™ (2.5 x 40 cm) ATl =gt ThS 100% DIEFS (94 0.1 ml/E)S o] EAF Soj2

)(t
i |-|:| Mo mlu _|>4'

E_Il%-l

O
=
=

oo

}.

R

o

ALEsH EHEUHA 30 mi# & 10719 &2 E(PMEA-L-1 ~ PMEA-L-15)& 59 &40
2 A7) 15749) LH20 222 F L2 EBVIERl) dojuetle o AFAA Feuaiel vt
A Ee W PMEAL2 HAEL AdsE, FAURSC 242 189 mgS 253 (3 4-1).
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PM-EA (209)
Diaion HP-20 Column Chromatography

(5 X 50 cm)
PMEA-H1 PMEA-H2 PMEA-H3 PMEA-H4 PMEA-H5
(5.79)
Silicagel 60G Column Chromatography
(3.3 X 60 cm)
PMEA-S1 PMEA-S2 PMEA-S3 PMEA-S4 PMEA-S5
(1.439)
Sephadex LH-20 Column Chromatography
(2.5 X 40 cm)

PMEA-L1~L11 PMEA-L-12 PMEA-L-13 PMEA-L-14 PMEA-L-15
(189mg)

Compound A (32mg)

O3 4-1 PMEA BRo2Re IR BY AlRyRel AA EA

i R L

94 o=2w & o
- Od 42+ AYIRUIEINT 7 ©@AY £a"d SR IEA S vluEye 2
SYEPNN FLE=(Q25, 125 mgmhz AAt Aup 27| mo]EYO| dLFEF OfH] opx|t
YAl EEZ(PMEAL12) 125mgmle] SEolA PT €4S of 48] 57192 aelar 4 9lolg
12 4
= 1.0 mg/ml ™
— 10 - 1.25 mg/ml
E " 2.50 mg/mil
- = 5.00 mg/mi
£
@
|§ 6 - o
c
-_E mka i
S 4 e 3
£
o o =
& 2 A ok
i0 wnll el wiNE N
will el wol woll R RN
ASPIRIN PM-HW PM-EA PMEA-H3 PMEA-53 PMEA-L-12

=

T 42 PMEAE RO 2 HE MG Fa BRSO F3ny vla

2) PM-EA EFoz2RE JIM [Fa8AR 7dZ(Compound A)Q] T
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O PMEA-L-122 2E| Compound A ©2]

- AYIolE e ok YA FRA 9& Y B PMEAL-12S 24§ HPLCOA 4
g 2T 43A), U9 Fan3 2AL Rostgon, S ST v 0]LEAZ 1812

A 2
1-'.\' -
-
1
. s
&
# - -4
' - ‘r
-|: L =
n 10 1.' g’ ’-I
Al ) :
i 1] B -

a=— Compound A

Ll 15 2 e

T3 4-3. PM-EA SR o2 8E TEAN S aAH 4JE(Compound A)
A: PMEA-L-122] HPLC chromatogram, B: PMEA-L-122 2 & ©2]% Compound A

O ©@2]® Compound A9 &

)

A &A 9 shAbsIEA

LS

ik

A

12 4

=)

| =1.0mg/ml
1.25 mg/mil

4 4 = 2.50mgfmi | l
m5.00 mg/fml

= 1.0 mg/ml
1.25 mg/ml

1 =250 mg/ml

| 5.00 mg/ml

[
(=}

oo
L

N
—

1

.| | j I

ASPIRIN Compound A ASPIRIN Compound 1

Prothrombin Tme (PT, Ts/Tc)
[ [}
Activated Partial Trombin Tme (aPPT, Ts/Tc)

O 4-4. Aspirintt ©@2]El Compound AC] FEA &7 vl
A: T2 EFZRIERQ], B: ofo]mEr]

ofAm i}t 1.25 mg/mloj|A] B]wA] PTY]

- Compound A+ Al FERXA=Z & HA8o] Q=
2 o4t g2 vEhd S Uetd (22 4-4), Compound A9]

[e]
29 o suf, aPTTe] S of
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FAetE e QENQ FAaet vetel ERHEN 8L SHA T ICeAS AMstel B 4-10]
UERQLS. Compound At AEZAo SAslol 9t SE0I] MABZRE BelHn S4o|
Qi BRI L UAFAFAS Y SRR LY JHKI7L £ 00, ol EY oA Ao} 7|
S 2R 289 Jh5Ao] AL 1Yy

H 4-1. Compound A2} Tocopherol®] FAFSIEH] H] L
Compound A Tocopherol

15.3 49.5

ICso (ug/ml)

(3) PM-AL &R0 2 RH oNEEd oA ol= Xaidd d29 FA

= —

O HR GC-MS BHE 53 PM-AL 280] 2z2ol=s sjg2 zany w4
- o] EY R RE] 2|5t ofAEZH ﬁﬁﬂg’é"é% UEY = PM-ALE|R2 gz =olE sieteE A
&5 4 FE¥o= AMAEQonz FIE Yo dA=olE FIFFE

L5 A]7]11 High Resolution GC-MS(CLARUS 600T, Perkin Elmer,

PM-AL 5mgS diethyl-ethero]
olemas FUY 4 ANS (2 4-5),

USA)E AAleh Ay 245 R =o|E sitase
28 Holx o]z mIAo] thet Search 2SS YERHI (Y 4-6), 1™ 4-701= 3059 2}0]
B & AS0M 19T & Qe ¢EEolE siteEY seiRs e

i
]

Relaive Abwndance
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p 51 N oo
S0 BH2, FESI 912, WaNDE
Entryd 5329, CASE NA,
5. Allys f-miotiyl. 3, 30,4, 6. 3
60 todrahyciogyrokol 3,4
clisounzoie
4 1
r;'?
T T A T o ST
|1l.ﬂ 200 300 “I:ﬂ
mir
10 T L &8 LW
5 567, BSI G0, rueriih
" Enirpd 36204, CASS L L]
e 1516650 -
i . Foict by mteayh
&7 ke
L 1n
L L
:
LI B T T T T
10 1) ¥n & X
-
AIALALIY L™ aw s w1 ae s
- 1B
100
e 210 i
o PO
Tt ¥
0 T L T T T
1"x i W X S
LLF g
1 = WL T2
- g 164 51 G40, RS B0, WENOR, Loirys
A 102068, § J\-.: A
5, don i L, A —
Ly 84% i, 7
a0 [ Fryeinoy ||yrnn! w1, 70 fmaommaodofd. 3
clpryrros
el 1669
|......,.|.., TS
e "o a
L LR ¥
Fraops 1 AT WA 2 geic ——
i S ,Iﬁ‘T
T — —
by T L
’ u1.| ‘ {-I.
"

28 oA o] mIAo] thgt Serch 2t

\/LW "CHs H 2 el

0 [B-Carbialing, 3H-Pyride| 3,4-bjindale, 1-Acetyl-beta-carboling;
Norharmans 1-{9H-pyrido[3 A-blindal-1-yjethanone

N -0 : OH

H . o trans-3,5-Dihydroxystilbene, Finosylvine
3-METHYL-6-PHENYL-2,5-PIPERAZINEDIONE © o107 o Metl-2,S-piperazinedione

2% 47 PM-ALE R4 Belsl Yzzoler stgese] stetrs

2

Mo

O B0t 2)n YA L ACKE A2y By
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S PMAL SRo2bE of2EY oAEolx NRHS e YnBolEA & ABAHL
= ZAIst7] flsto] E/4d® E+= Diaion HP-20 resing ©]83t ApdSA A I =obE T2fo,
Sicagel 60GE ©]&3st FA4ZA 3 I 2ot E J241], Dowex-50, Dowex-1 T+ Amberlite IRA 400 59
O|2ue}pAl S o83t o|l2uwehdd F=20rE 120, Sephadex LH-20, G-10 2512 o] &3t Size

exclusion ZH F20LE T, ODSH%Y Ay A zotE 10 55 o] &t AAAEE ¥ a&=

AEst, 2% FAAZ Diaion HP-20 resin, Silicagel 60G, Shephadex LH-20, ¥ 853 20L&
JPRPT(TLCYE ol&sto] AAIsL @alste +22A2 Alsgsta 3.

s
il
ic
i
Jo
fol
i
ox,
Pa)
=]
o
Me

(Compound A)%] XA

O Compound A% ¥Al% 2HE lstol 1 mg of g AZ WALEZol2st (ES) AFEAT|
(LC-ESI mass spectrometer, AGILENT 1100, USA Micromass Quattro )2 ZA|E]H 2 YHEE
2708 AAlstal, sto] 2R M (High resolution) MSE 745193 (23 5-1). ESI-MS: m/z 299.1
[M-H]", m/z 301.1 [M+H]" & EQlsto] 2AFS 30002 QIS

«10 2 |-ESI Scan (7.6-7.7 min, 34 Scans) Frag=110.0¥ L13-1_negative scan_r.d Sublract A

299.1
1 100.00

0.84 [ IM_H]+

0.6+ [

0.44

0.24
0 ] o ! a1

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts (%) vs. Mass-to-Charge (m/z)

+10 2 |+ESI Scan (7.6-7.7 min, 35 Scans) Frag=110.0V L13-1 positive scan.d Subtract B
3011
14 100.00
0.8 [M+H]*
0.64
0.4
0.24
0_ L L

100 150 200 250 300 350 ég%néé(g& )5\23 Msaios.tg%oha?gég ( %93 750 800 850 900 950
33 5-1. Compound A%] ESI-MS AHEH
A: Nagative mode scan, B: Positive mode scan
O NMR £A
SHA7| ZH(NMR)EA 2 3132 A3 mg)S €A 71%x5t0] DMSOd6 (0.5 ml)o] £33t & 5 mm
NMR EHoj] 35t A& 24 7|5 (JNM-ECA 600, Jeol, Japan)Q 2 BAl 3} o0y, 'H-NMR
(2™ 5-2A)2 600MHzZ, “C-NMR(1¥ 5-2B)2 150 MHzZ 7}7F £AX3519S. 1
COSY, HMQC, HMBC spectrum =% £5}0] 31312 AUl 2409} EFAO] QxS A% 8]—01112}(_’
g 5-20). 4719t Zo] £7Jst Aik, Compound A+ oto]2d B(irilin B, 5,7,2"-E2|5}0] ESA]-6-
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fo
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ox,
M)
rlo
in)
glo
i)
My
glo

HEAlol g2 SFH/ML 22

A L

] | | ‘
b

|| | A A
: REREEE 5 %% I L

nn
o

PR, LR

T T T T T

T T T T T T T T T T T T T
2108 2000 1900 [‘M.ﬂ 1708 160 £0.0 lln.ﬂj e B0 T00 l‘.l’.l'l £8 408 500 00 100 L]
A i I A
g = ay sk g 2E3238
) g8 R 353 S ZE3E32
] = a8 f2s 7 £32543

- 'H-'H COSY
~~ : HMBC

Irilin B(5,7,2 " -trihydroxy-6-methoxy-isoflavone)

3 5-2. Compound A2] NMR EAM-& ESt Lx7Z2RA

AFAL ¢ CiH1206

RF2F - 300, ESI-MS: m/z 299.1 [M-H]", m/z 301.1 [M+H]"
=X . 183°C

A

o B (pale yellow powder)

)

ox I M M
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o 284
=9o0

&3l HEZ, o2, oEotNEclE, S22 50| &sliH =
3, Z=A), ot g RS,

TLC 2P : FeCly(YA), BRuIgETa (S4), UV light(y
MY (S, EEH*_‘%E(Q”)
At A o) E2nba gl (HERS, Amax, nm) : 214, 263, 289sh, and 338sh, (+NaOAc) :
271, 340, (+AICLy) : 215, 271, 317, 368 : (+NaOAc + H3BOs) 214, 263, 289sh, and 338sh
'H NMR (600 MHz, DMSO-d6) & ppm: 3.87(1H, d, 3-H), 6.47(1H, d, 8-H), 8.07(1H, d, 2-H),
6.90(1H, d, 3°-H), 7.23(1H, m, 4 -H), 6.89(1H, d, 5"-H), 7.23(1H, s, 4 -H) (213 5-2A)
- BC-NMR C-NMR (150 MHzDMSO-d6) Sppm : 157.02-C), 122.03-C), 182.6(4-C), 156.8(5-C),
133.0(6-C), 159.0(7-C), 95.2(8-C), 155.0(9-C), 106.4(10-C), 119.3(1°-C), 155.92'-C), 117.13"-C),
130.9(4"-C), 120.7(5"-C), 132.7(6"-C), 60.7(0OCH;) (2.3 5-2B)

T2 5.3, s}sFLEAl (Irilin B)

s}

- & HAOA FE0Y 29 EQ molEY deREFolA et dEA W FAket eHE Irilin
B ZetHol=9] oF H/Ql o]AZEAEY St Eoly, olagetEor Ee &

Al 289l (genistein), TFO] =Xl (daidzein), =2 AlE'd (glycitenin)t= Z2] SStEkolE HEE
Ujof] tEAstE]o] Q= Zlo] EXlo g2 1991d 2] HstF(cupric chloride)Z A 2]t RZE=(Iris
pseudacorus)?] UoJA] AEHA AR EX! (stress metabolie) 2 X202 Y 7 E S, Isoflavonoids
produced by Iris pseudacorus leaves treated with cupric chloride. 1991. Phytochemistry. 30(1)'
157-163).  Trilin B= @A7HR] RZut5(ris spp)S ALl ThE A 2oA= B2 ¥ 1d o=
onz UNEAE HE U ISRV oF 7154 ARlse ol BN AL Eohn
=k

=i
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e SEutY Fdax] 25E PM-EDZYEE AX|SAH T15A
AL 7Y

() Adds 500 F&5= (PM EE)9| A=57
Az S50 2RE FshtEF®NaC) FHFS 1% ez 23S ooled
2 : 14 %

Fdll H AEEEEQ B %%UM F&= (PM-EE, 100g)E

Desalted Salicornia Powder (PhytoMeal, PM, 500g)

- Suspended with DW (3L)

for 15hrs
Enzyme Digest of PM (PM-E)

- Filtration
- 2" Reflux with 50% ethanol at 85°C fo
- Filtration

- Freeze Drying

Ethanol Extract of PM-E (PM-EE, 1009)

- Enzyme (pectinase and cellulase) digestion at 50°C

- 1%t Reflux with 50% ethanol at 85°C for

- Evaporation of ethanol in the ethanol extract

3hrs

r 3hrs

(23 1] S50l 2d2 02 HE PM-EE £559 Ax17A

() s&0td 3= PM-EERRH oNEZIAEY 7164 &2 =

SS0H FES(PM-EE) 100g2 2L9] S7F50l &aiA1Z] & 6N G4S 7tste] pHE 2022
Z74510] 3023 wRIshaL 4°ColA 12A17F Al o] Mol AdE = Ade2 e 3
ooz AAGE &, 6N dRYoteE 71sto] pHE 100422 245t FAAER 74 &
Fo ZR2xFoR FHIZES HAGHIAL. &30 Al $F° SRR FS 7Hsto FAo
oA = wA 2H] 225 AAlRE &, 1 24 FRE2RE FHE § SRRESS ASHY
5712 AATE, SR0l dEstl AT =N Y FeUHY dE=EolE =
(PM-AL)S 5335

PM-AL 23 8g2 =74 42710l %‘J% Ao =253 & 222X FY HE29 23S
= 2t o5 8uiE ol8sto £5 03 m/EY L= %%*174 100 ml#] 87H4 594 ?l

PM-1, PM-2, PM-3, PM-4, PM-5, PM-6, PM-7, PM-8& =l
o] 943 ROl PM-ST (187mg) (1% 2% AUYZE &
Aol Aupela LH200] A Al WA 2o =3
o] 23159 PM-7-L1, ~L2, ~L3, ~L4, ~L5, ~L6, ~L7S& $£ESIF (2 3).
o] B22 F ACKE AsiRdol /M 943 (E 2, 1% 3) PM-S7-L3 &

155100 90 mgg 45319

ml—l w20

glo

8olst, AEAtE

3
S 100% HEH==2 50 ml® = 774

[e)
HERoR A

SEeX
g .o o =
= 7El} H}LO:__ZED

|
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[# 1] 50 F3=(PM-EE)2 YL 2ZO|EF(PM-AL)Y| A27PaZY I =0tE 1]

Fractions and Yields obtained from Silcagel 60G column chromatography of PM-AL
PM-AL 51 52 53 sS4 55 56 57 S8
Fri ~ Fr23 Fr2 ~4 Fra Fr 6 Fr7-~10 [Fr11 ~ 15 Fr16 Fr1718 |Fr19 ~ 23
2.0g 120mg 40mg 37mg 68mg 155mg 230mg 287mg 270mg
50mg/mL in
24 0.2 0.54 136 0.3 46 4 54
MeOH
1mg,/ml (ul) 20 pL 20 pL 20 pL 20 pL 20 pL 20 pL 20 pL 20 pL
DW 980uL 980l 980pL 930pL 980pL 930pL 980pL 980uL
100
| 100 pg/ml
W10 pg/ml
x 80
Z
>
= 60
T
<L
u [
S 40
<<
0
1=
< 20
0 -
> SN Y I
Q ] ] ] ] L) ] Q

[Z3™ 2] PM-AL 229] A7 2 FA| 22252 otMZE Asidd vl

~2 PMST-L3 BEE 90mgS 2m0o] HPLC & UlEheo] Safst & olmet ohg BA o 2
58 naoHIz0lE 1S ol Selol ACKE AalRA0l e YR SIS RaARC
2 5, 12 6).

[ 2] A7PA AH A 22559 IAChE activity, Antioxidant activity(%), and UV SZ &

Fractionl S1 S2 S3 S4 S5 S6 S7 S8
IAChE activity - + * * + *k *oHE * %
Antioxidant activity(%) - + + + ++ ++ + +

210nm 3.8 3.471 | 3.574 3.703 3991 | 3.797 | 3514 3.564

254nm 3.594 | 3724 | 3826 | 3946 | ( +) 3.943 | 3.681 3.664

300nm 2.257 (+) (+) | (+) 3867 | (+) | 3.022 1.931
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1 -

00 I, 2100 pg/mL
§ 80 4 L piy - 110 pg/mL
g ' 107 = B
£ " ‘

2 60 1 2
< i i
£ a0 "
s 4 "
< ) )
€ 2010F '
< -
0 T T & T T T T T T 1
T T T T S S S S
OO O T R OB

[ 3] PMAL-S79] Sephadex LH-20 2% I 2utg Jjn] 23 4 opNEIZH A&
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PM-EE (Desalted Saficornia powder extract)

Elimination of Acidified Precipitate
Extraction with Alkaline Chloroform (pH 10)

PM-AL (2.0g)

Silica gel 60G Column Chromatography
(3.3cm-id X 50cm)

PM-S1 PM-S2 PM-S3 PM-S4 PM-S5 PM-S6 PM-S7 PM-S8
(160mg) (140mg) (127maq) (68mg) (125mq) (230mg) (287mg) (388mq)

Shephadex LH-20 Column Chromatography
(2.0cm-id X 40cm)

S7-L1 S7-12 S7-L3 S7-14 S7-L5 S7-L6 S7-L7
(23mg)  (31mg)  (90mg)  (60mg)  (26mg)  (0mg)  (32mg)

Preparative MPLC and Analytical HPLC
(C18, 20mme-id X 250mm, 9.4mm-id X 250mm)

Compound S7-L3-3 (38.5mg)

[13d 5] 5S0HF3=(PM-EE)2 7 & AChE AsiZ7d 7|89 A

(3) EEult] 258 PM-EE2EE olq2ZUX LA LS50 HPLC BA

338 6 oXNe FSOTHFEEZ(PM-EE), ¥4 20| BR8] Z(PM-AL), AY Al 232 P
7t PM-S7-L3, ¥ E%]8& HPLCZ A]% wa|" 3132 §7-13-39]

u w
20 sg vjustgon, AA7E AL 4S GEYR $7-13-30]
A
Fal

Mo

S0) 3917} AR D AR 22otE 10| Yastol
o] JtxB A 0Z 9F3 Xl acanthoside BS] UV ATE

E oo ro
j_?l',
_|Ol
-
P
i
L=
m
=
4%
dlo

o g
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Abs at 254nm (mAU)

PM-EE

26.5min

pur

Abs at 254nm (mAU)

PM-57

26.5min

Abs at 210nm (mAU)

26.5min

W 3 M0 MM e

5 _

ksl
[

2 iy

Abs at 210nm (mAU)

<] | =
I._

Compound 57-1L3-3
(Acantheside B)

26.5min

—
25

6] S-S0 F
slgv 25 oeH

3

@) sEUHFE=

ZZZ(PM-EE)2 2 E] AChE A& 7]

(PM-EE)#t A &3]

Retention Time (min}
3

Al

H o
(o] 3

20| HPLC I 20tE 1

o ofr

715

al
=

ejetd=o] AChE Asf &

0o =
== 24 54

TS UHFE=2(PM-EE)22E AChE AsiE 7578872 AARHE o +59 &4 225
St 3E D 7158 429 S7-L3-39] AChE AsiE/dS BlLFAS }93\2“4, EARRARCIC IS
L' 2170 100, 50 3 10pg/mL =2 39 o]4f vhE Aot Hagtor I 7o YERE. 100
pgml F=olA 50t FEF(PM-EE)? AChE AsiE/d2 452%= 53]% s/ "=
E3]2H 10-2016-00886220]4 7JA|E vtg ofzuol &2 wct Alts| ©28F Moo, AA|7t
A5 ZF F2E9 AChE Asidd2 AAl 7S AT &+ At 53] 35 A"

5132 §7-13-39] AChE A|a|&A<S 10pg/mL ©] = To] PM-EE(25.8%) WC} @Ax|s] 5715191 S
(83.2%). WetA F50tH FEES(PM-EE)2FE AChE AsiE/dS FAst & Bz et
SHE S7-L3-32 £&E Y] 50%0]J° AChE Asidds YUz 7|sdwez H7s]
2 5t

_85_




H100ug/mL ™50 ug/mL 10 pg/mL

g 100 4
£
>
= oy

80 -
g
b
@ s
2 60 A
wn
LY -
)
=
° 40 - -
=
[%]
=
7] ol
< 20 -
L
c
<

0 3 T T T T

PM-EE PM-AL PM-S7 PM-S7-L3 §7-L3-3

(1% 7] SE0IEESPMED T BYER 3 Telatel 2] ACKE 2 vla

2) 95 HHRY ARSI 71598 Y % FY B

(1) 580t £&=(PM-EE)2 & ©2jgt 7|57 S7-L3-3 +224

O S§7-L3-39] EX=Fy UV Amax 22X

S7-L3-30] BALRF AR S otol | mg o 2RI A ESI ARHEAY|2 EAEE U YoEE A

7N& AA|SHAL, High resolution MSE &A3h(13d 8A ¥ 8B). B2l sI8HE S7-13-39] At]A 3
Sadle A5EE E=o 1 mymle] w52 FofAZ] & ApelMd #37]E o]&5to] 190-400

nm FG WollA g2 &

.

«10 5 | +ESI Scan:4 (11.179 min) Frag=200.0v $7-L3-3(p).d (A)

4 330.0 401.0 602.9

ia 357819 398708 362045
3 [M+Na]*

25
2

15
1

0.5 ,j
] h J 1 A by k.

300 325 350 375 400 425 450_475 500 525 550 575 600625 650 675 700 725 750 775
Counts vs. Mass-to-Charge (m/z2)

10 5 [FESI Scan:3 (11,142 min) Frag=150.0v $7-L3-3(n).d (B)
] 579.0 -H1*
| 228, IM-H]
4 §14.9
417.0 '

3 240324 SroR

24

1 6413
30976

0 L

360 380 400 420 440 460 480 500 520 540 560 530 600 620 640 660
Counts vs. Mass-to-Charge {m/z)

(2 8] T 7158 S7-L3-39] ESI-MS £A, (A); positive, (B); negative

O HAP]ZFHNMR)EA

SHEHE S7-13-3 5 mg2 ¢A ZAZx3Sto] CDCl; 0.5 mlof] 8315t & 5 mm NMR FHof FQlsty
B4 stglon, IH-NMR(ZH 9A)2 600MHzZ, 13C-NMR(Z& 9B)2 150 MHzz £43t 2]
1 HMBC-NMR(Z3 10A) ¥} 1H-1H COSY-NMR(Z& 10B) £4& E3to 5= S7-L3-3U
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a0t B0 Yo} YATLRE BRI 11). 7]t Hol £t A, s S7-L3-3=
SE0HoME dA7HA] Bud vF Qe FAFE 5809 ORFEARC]E B (acanthoside B,
(2S,3R,4S,5S,6R)-2-[4-[(3S,3aR,6S,6aR)-3-(4-hydroxy-3,5-dimethoxyphenyl)-1,3,3a,4,6,6a-
hexahydrofuro[3,4-c]furan-6-yl]-2,6-dimethoxyphenoxy]-6-(hydroxymethyl)oxane-3, 4,5-triol) 2 =7 L]
9n 2ol sed 4R thed 2

A 7

O 7171242 &3t 716s8R 84+ =1
(7hH BAMA : C28H36013

(4) BA}=F : 580, ESI-MS: m/z 579.0 [M-H]+, m/z 602.9 [M+Na]+ (% 4)

(TH UV Amax : 210nm, 238sh, 272nm

2h 84 M 2 (white powder)

(Oh &olld : tEZ, AEZ, olZotAEolE, S22 x5, mj2|dof &5

(8P 1H % 13C-NMR : 1H-NMR (CDCI3, 600 MHz): d 6.47 (2H, s, H-2 and H-6), 4.62 (1H, d,
J 4.6 Hz, H-7), 3.00 (1H, m, H-8), 3.81 (I H, m, H-9a), 4.19 (1H, m, H-9b), 6.51 (2H, 1H, H-2'
and H-6"), 4.65 (1H, H-7)), 4.50 (1H. H-1"), 3.49 (1H, H-2"), 3.37 (1H, H-3"), 3.41 (1H, H-4"),
3.16 (1H. H-5"), 3.71 (IH, H-6"a), 3.64 (1H, H-6"b), 3.77 (6H, s, 2-OCH3), 3.78 (6H, s,
2-OCH3) (& 5A); 13C-NMR (CDCI3, 150 MHz): d131.2 (C-1), 102.3 (C-2), 147.3 (C-3), 134.4
(C-4), 147.3 (C-5), 102.7 (C-6), 86.0 (C-7), 53.9 (C-8), 71.6 (C-9), 56.1 (2 X-OCH3), 56.2 (2
Y-OCH3), 138.2 (C-1), 102.9 (C-2'), 152.6 (C-3"), 134.4 (C-4), 152.6 (C-5), 102.9 (C-6"), 85.6
(C-7), 542 (C-8), 71.7 (C-9), 105.4 (C-17), 73.9 (C-2"), 75.9 (C-3"), 69.5 (C-4"), 76.2 (C-57),
61.5 (C-6")

Lo
S

(BhH 3FsrLx Al acanthoside B

H,CO,
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(A)

S57L3_Proten: 23 pif

ab

1

— L R
e e

o
X parn ger Mallion - Protos

(B)

$7-13-)_Carbon-1-3 ydf

iihosandibe)

2 9] &) 715X E acanthoside B8] NMR £24, A: 1H-NMR, B; 13C-NMR
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5711 ) [Prowa A I k
| ' b
k| | | 1
o s
;1 7 | A N L
s HMB df . .
(] (=] 0 " )
@
© 0
P 0
0

g

o

[ 10] ©2] 7|5 A acanthoside BQ] HMBC-NMR(A)¥} 'H-'HCOSY(B)A ™ E &

OH

OH

H;CO w—: 'H-'H COSY
— :HMBC

OH

Acanthoside B
EXHY: CpgH36043: =X 580

[23 11] 1H 9 13C-NMR¥} 2D-NMR £4S 35 ta] 7]548 $7-13-32] A 7LEA) Y
A B 2 24 YAl ARS §F S7-13-39 B4 2 EER FAB)
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1)

99 $50i 2EETEVED U B4R M, APEY, BEsh 2 74
a4

A ®AJE (trans-ferulic acid(TFA)Q] &2 & =4

29 50 FE2(PM-EE)Z AAZHS 085t UV(325 nm)-HPLC #AA] of2ff S 20t&
T804 UEtUE 11382019 o3 v APAQ o= Ato] UV spectrum (223, 240, 325nm)<-
UetY+= Z& =Ista 559 Iz AL (caffecic acid, chlorrogenic acid, t-ferulic acid,
p-coumaric acid, protocatechuic a01d) BEES 0] 83510 HPLC HEEA| 7MY UVAHEZH S H|w

st At &¥H PM-EEQ] £Q1 391 Compound 1 3tHE2 t-ferulic acid?t LX|EH A 12A, 1B).
mAU
0 (A) %;Z Compound 1
100 ¢
80 ‘
£
£l s | ;
= == L T S Jm! mmai T S i R 7
@ 0 25 5 1.5 10 125 15 17.5 20 225 i
e M"é (B) § trans-Ferulic A
% | 350
2 300 i %
g 250 E
200
{ 150 “
100 el ‘ $ A T
504 b
03 : i ; - =
25 5 75 10 125 15 175 20 225 i
Retention time {min}
[1¥ 12] §&0tHFEE(PM-EE) U £8 13779 UV-HPLC 24
mAU
120 4
£
£ 90 Compound 1
= "4
o4
2w
T
8 j[x
& 30 4 |,r-\‘\
= A P\‘
2l . Py JA AV A .
e
<
0.0‘00 5. 0100 ‘IO.‘[)OO 157.7500 7 710::);0 V 25.500 30l|)

Retention time {min)

[Z= 13] MPLC

o e
oAg F5t

Compound 1 3}5HE9]

= = A

[

39

=Ry

= ZHgCEd ).

_|

Rn—lﬂ 91 Compound 1
sto] 12 204 ZF@ma

32 21519 Prep-Cl18
o3

i

=9 MPLC RAS &

slsre

ua&

i

alst 10mgo] oS HWEgo] 835t LC-MSS EAsH
7} &FQl%]o] Compound 1-& EX}2F0] 19491 m|EAto 2 =X

23}, [M+H]'195.2% [M-H]'193.4
shd 14).
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T+ Pt T 0 TS [T R o]

30 *‘SNS 1

Relative Abundance

w0 M0 B0 ae 190 60 460 170 80 180 200 20 220 Z0 230 250 260 2¥0 280 280 500

20 1343

105 ) ; r2 5
f i b i)

Relative Abundance
3?;

14
3 1344 2934

e 118 10 1k We ko 18 1 s zse e 2 29 93@ 240 0 25:) 20 B 290 30
m/z

[ 14] Compound 12] ESI-MS spectra (top; positive, bottom; negative)

2) A B EOC 24 EHA I EA(trans-ferulic acid, TFA)S AASH A

= 3

il
N

#
et

N

4o WML RR acetylcholine $T TAZL QIcks E717F ChysiAl A
ol Fxfe] Wol 4 LMY ER Ry & By AFAE) 27} FABTHE ALY
0]& “Cholinergic deficient hypothesis” &, X|U A resynapse®] OFA
o] FJQIRIch JHag BigoR a9l oUEUL Relshe aag oixsto] ofy
Z7HA e zA RUESSE Aad & Aoz wrotzoX  §r3(Francis PT,
1999). E3t, L@ o] acetylcholine esterase (AChE)Q] =T7} S7HEHLE AlZdN| 2ol 24
NAXAGER 0] Amglo] 7] I olx]=a &loj=2 Qulst & ojrkm ¥ 11 92 x| FDA
20] XA 4—7'5—% B %= acetylcholine esterase(AChE) X|3f] 3}3FEE52A] Tacrine(Cognex),
Donepezil (Aricept), Rivastigmine (Exelon), Galantamine (Reminyl) 0] &&{A & &4 E&£0if
FEE(PM-EE)T in vitro FoA FAtetd/dat ofMEZ oA ol = Kﬁﬂ%”*é% UrEJr%‘.
PM-EERHE £Q mI/gRozA deld Efia mE4h2 giuAel Algfel wsditoz A
FJhtetdd Qo Astaed 2o sty FES, desh AAMERSAA, S 5} s 9
g 7150l gget Ador Waunu Qg EIF AT mEAro] XU AlgA2AY TS B
Alots AE o] YREV|E St TetA, ERA-TEAC] otE o AEol= Al

2
al

2
Dall

>,

N
=

o

=
5%

oY i ¥0 g
ox
=
H
e

rum iU}
TR

d
=4

o rum
b
ru

o o]
= PSS

4o g9 S50l FF2(PMER)Y vl 531900 Ans 1Y 150 Uehd. 2 A2
SEE 2120 100, 50 2 10pg/mL SE2 33 o) whE AEY BRPY. EWATEML B
£ SEolA FFE(PMEE)T HlILAl AChE M@0l 50% ol 2e o= Hrlwol £
ES FH 7154 R0l B 4 9ee Fasty

HEAE 28 §80tH FEE(PM-EE)Y] UAs
ooz, 7ls7d &0l otd AlrdEer A= ste
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60 -
® PM-EE | t-Ferulic acid
50 A

40 -
30 -
20 -

HO

10 4

Anti-Acetylcholinesterase activity (%)

OCHgs

o 10 t-Ferulic acid®] s}shiLx Al

Concentration (pg/ml)

(22 15] DU S0t 25 2(PM-EE)7} E28A 12 AK(-Ferulic acid)?] AChE As)|&4 =7}

3) A&t otAZ o AH A Mgy 42 242 & S80tH €= #ESH

(1) A E(t-ferulic acid) ¥ 7]57dE(acanthoside B) &=Fo]] 2 ¥4 59| &3}

O AR

&0t e slicks 713 =7t 4 & 0l=, 9=, 4&, S, =&, iUtE 422 AMY Be
A= glout da AlEe] 71ede BASL AMAd FdS Hste AE dMRe aUideR
st on, = AAE +F59] dAES At FEee AXstL FEUE Yo ARdE
(t-ferulic acid) R OPMZZHONAH2HA] AshE/d 71573 (acanthoside B) TFHS A5l Blued

(& 3). !:l/do HPLCEZ o]Q.o}oq x%ahol-

[ 3] AP/igol 2T A AREo] BE YR T Aol
A K
_I_

| /T ZE (sample) t-Ferulic acid(mg/q) Acanthoside B(mg/q)
Sample 1* 1.14 1.65
Sample 2* 1.24 1.70
Sample 3* 1.28 1.76
Sample 4 1.38 1.21
Sample 5 1.53 1.19
Sample 6 1.66 1.20
Sample 7 1.22 1.48
Sample 8 1.14 1.55
Sample 9 1.33 1.46
Sample 10 1.09 1.32
Sample 11 1.1 1.21
Sample 12 1.15 143

*AE W 75 gl ke S48 MR




A7) & oA sample 1, 2, 38 BE AW Aol 2AE S50 YRRA 2HolL Het
2 2RS4 24" S50 YRS Bk 53] 7154 Rl YUHOR kol dMR2A A

gotgon], Y HhTRE S0 PASHL ot Ad AT @rhdozRE ud 55
ojcj2 Tofstol egMoR URES AL UG

O $5oiT) AHg2
#A) B3O 2R SE0E o2 E 43t 2ol Ago] JhsE Bae SA=0 Us

[£ 4] $50i00) A87Hs o8 2 AlgTbs 3¢

A&7tso 5 7t

&&= (0]-&74) At 271

ME B e
ol 13 162 ol FSUHY 9, 71, B2, NS FLE A I VIsEES BAT An
£5] ®ajols 71573 %Q  acanthoside BO] ol =9fon], R otEol AE/AJEQ t-ferulic
acid o] ffol Edrh 2 Hajel Aok MFFA A87HE F9A7t ofHER, S50t 9] A
Sto] A=A sefet e MEEUZ A0 A&o=H AR Agto] gle At &

& Jof] 2
[} L4 e
7] BEobe MEisiol B AFURO] ALERSR N

B t-Ferulic acid m Acanthoside B

{mg/g)

E

w0
jo0

b

0.5 A

o 57| sl Wt

(23 16] S80tH FHE A& H 7|58 E & vl

= 7do Aol H Al=A10 g2 ’8%3}%‘1 8o A= 2 YERUT 9€o] Zo] M
A Aoko] ZEjal, mAoA AA F2Mog waksto] 119 Aol Yol AAl &. &710 g7t
oo ZRA7E g S ZebA e 71s 10~30emd. Alat bx|o) o] Aol glow, oot #1 &
Esty EAEAlSHY 171 & @&, 5,6, 7,8,9, 10) A| &
al

=

seoie 2ag. £E0 Al2o] L3
2
=

!
B (3 19) 82 Fa Aol 24 SEUIRRE AT 55
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2 (38 %) T

18 ——t-Ferulic acid —8— Acanthoside B

& (mg/9)

4 5 6 7 8 9 10
FEA 7] (B)

(23 18] AFAZ] & SS0tH A= A& H 7IsdEol & Het
(ME 158 7[Eo2 59 ojuid MFE Al2E AHEsI=

~

(D) A& ¥ 7|54 EQ t-Ferulic acid ¥ acanthoside B9] A 2 AFEA

FEET 20mgS 1mLO| 60% W&ol &oAlZ] ofifsto] HPLC 2413 510 t-Ferulic acid ¥

acanthoside BE Ao FAF. WS4t} oZFEXO|E B AgL BEFEES ol&sto] LX)
=42 retention time, UV spectrum,

A g 2Aste] AYMe AYsgon, RS B4 ¥ 59
S Solo] oY MBS A F, 7} W0 Yot WALS olgste] vl 2

T
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Abs. at 325nm
21.2 min

Acanthoside B

33.1min

’ 5 }
e W 0 X0 N MW W m

Abs. at 210nm

Retention time (min)
[Z2™ 19-1] HPLC Profiles and UV spectrum of trans-Ferulic acid (top) and Acantholside B (bottom)

. Peak Area
Area, mAU*s Acanthoside B(ug/mL) "
Cone (pg/mL) (Abs at 325nm) - (mAU*s) -
;g ;;zzgg 10 292.4996
il 20 533.48639
40 762.267 40 1057.82068
60 1124693 80 2105.64136
80 1500173 160 4211.28272
100 1918630 320 8262.56544
Calibration curve of acanthoside B
10000 -
000,000 . v y=25.821x +28.04
2 B000 4 2=
- 18010 18,180 Z L
£ oo B = 0,590 o
2 g 6000 -
E o <
0040 O w
E } o 4000 4
z - :
500,000 : & 2000 A
P ~
L 4
0 T T T T T T 1
Do T T T T T T T T T T
0 0 20 30 40 50 GO PO B0 %0 100 0 50 100 150 200 250 300 350
Concentration (ug/mL) Acanthoside B (g/ml)

[ 19-2] A|BEAJE Ferulic acid ¥ 7] 5/dE acanthoside BQ] HPLC AFEAS st Ao
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» 31d 7.5kg-0.25mmS
- | Trans-Ferulic acid AcanthacidaB l

|
- : : 3rd 7.5kg-0.12+0.25mmS

3d 7.5kg-Mix

[ZL& 19-3] Typical HPLC profiles of PM-EE samples using dual UV wavelengths (325 and 210nm)

T I YT PO L, 3. TR Tt el
BT £ Siar 54 4 PN 100 1 | AR TR ¥ TR Wt 26 TEGT\A-h FAeeii ) PM-EE
il
it Trans-Ferulic acid Acanthoside B
] f |
! 1
g j \ i !! | adl i ]
e — -, 1 1] o A F.Y e
o - r e Y I R o i ::—'---
o] e -——eaa .
i
a H i 18 za = » 3 P
o, o~ v '-—I B M e K .".:‘! 5'.-'-—&" AFSTON ‘-'r U 3 1{! .r'-'_.;'. [ & :'\\.“-'I M)
T L . T . S PM-EW
i ] |
- l- Trans-Ferulic acid
i | Acanthoside B
| | |
e . i ——. =t l s
2 - B = = —— |
[ 1 1 0 ':c 1 -

[2& 19-4] HPLC profiles of PM-EE and PM-EW using dual UV wavelengths (325 and 210nm)
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5) X|®AE, trans-Ferulic acid 9] A1} RPARA| R = 2 Validation

(1) PM-EE Y trans-Ferulic acid &4 A& =t

Sl F&= AIFAIR(PM-EE)Q] QX7|57]57d Std=2 18§ Acanthoside B 2tet=2] 73,
REEZ o717 Al 4L, Z=dAE &oto] A4 g dol= 100mgo]l 5008FH o]%te] 117}o]
oA, FT A BGECE FAAPA QC7t 8oloHA] &g Aor AfrE|o], Aok REEOJL} 7|&
FES Eot0] ABGECR SIS trans-Ferulic acid ¥H Ot C =2 AB/d+ 44 2 F471&2
AR SH= Zlo] 270 E¥H S Sof, £]|E5A 02 PM-EEQ X|BEAEL trans-Ferulic acid 1502 X

o

=2
bAS. ESh Z1ES] BAWWE UV dual wavelengh o] 85tol 259 AE U J)5AE
(trans-Ferulic acid, Acanthoside B)S ZA]o]] £A15t= HPLC Z710]9 O}, trans-Ferulic acid 1&5&
BAHY 4 St single UV IR ET RA) BAAS Tachs 9oz oS4 SUEAS

SHAIA 71E HREAIRE 212H{0A 158222 THHAIRS.

rl

1. Rhujet A2
L1 AEA gy P 28E

1.1.1 Bo=24A3(100 mL)

1.1.2. 8]0]# (100 mL)

1.1.3 HPLCS &2]%, ujo]o, M=y =

1.1.4 802 A3]8 Al

1.1.5 Al& A]|2898 ot wldgolUE|(PVDF, 0.22 pum)

1.1.6 Z-ST}RIE]
1.1.7 RAE7](Vortex)

1.1.8. Ot 1Y€ w¥t7](Stirrer)

1.1.9. ofjEl-Ex-H A2 2] 7](Effendolf-Centrifuge)

1.2 FA4%H]
12.1 DA0NR] 3 20}HE T2} (Agilent HPLC)
1.2.2 AFJE S = A= 7]|(UV Detector) = Cho] @ Eojgf|o] 7A&7|(Diode Array Detector)
1.2.3 Zorbax Eclips Plus C18(4.6mm I.D. x 150 mm, 3.55 um, Agilent) £= 553t 71

2.1.1 EHA-M|EAkK(trans-Ferulic acid, TFA)
—Hﬂ_—f\]'}l], C10H1004, —]L—K]'Eék o 194.2, CAS No. : 537-98-4

2.2.1 |E+-E(Methanol, HPLC grade)

2.2.2 OIN|EU E & (Acetonitrile, HPLC grade)

2.2.3 E2|Z=F Q 2 olA|| EAK(Trifluoroacetic acid, HPLC grade)
2.2.4 &= 2(Distilled water, HPLC grade)

3. Al
3.1 EF 89 [qx
3.1.1 BESR AAF(10-20me)S 50% HEZMo =2 85j5tc] 1.0 mg/mL7F YA =0 BFEY
dosg 3l
3.12 A7) 89 st =90 & 50% TEtE2 3Aste 2F8Ho2 o3t Zo] RAsH
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T} (100, 80, 60, 40, 20, 10 xg/mL

32 A|E89 AT
3.1.1 100mL X1 BJjo]HJ]| AldA|g S50t HFEZ(PM-EE) 2g(trans-ferulic acid2A] <F 2.3mg)S
ARG A2 ARt KR89 &3 557401 dstag, vlojAo A FAE F A)

3.1.2. 2g9] Al&7} S0i9lE H]o]Ho| 30 ~ 40 mLO| 50% TIEHE(HPLC grade)S 7}stal Of1UE]
S Abgsto] 1027F wekst & 100mL 21 Z2kA I (volumetric flask)ol] 7], H]o]AH 0
3omLo] 50% e §ohg ThA] Flete] 383t wyletel Welo] e Alzog gafstel o
Z2}A 3 (volumetric flask)o]] =71TH H|o]7 9| 50%HEH2(15-20mL)S AF B

o]

2

—_

Al 100mL F-1]
o] thA] Wyl W uvljo]HS Ao BEulZgtATo] 271tk 50% DEFS 2 100mL EA7FA] S
o] mess-upotil F42 B Aot Zgsitt

3.1.3 Al28%0] Sof 9l 100mLEmZtA TS Fomxlefo g2 1087 &35t

(22 g3l & goo] Bmst Sofut mAY oF ICm HE 22H)

314 Hsta ALY & 1At AedA A U sttt (Burt Yef mHog Sopzh

3.1.5. A|87F &A3] 85l5HK] ¢ton g Alg oS unfo|a2EHo] 2AHTol 14000rpmoj|A] oF 38
A ok

tlo
D

Sl
2]

316, 8018 Al2}X|E o]@sle] ASORS Astm WEe|9l WE|Y(PVDR)SHY 12mLe HPLC A
Q

4. 24 H A
41 717124

3 vl
FUZF 5 uL
d e B 25C (Inlet, Outlet)
A &9l - 0.04% Trifluoroacetic acid
ol &%
B &1 - olHEYEH (Acetonitrile)
i 1.0 mL/ &
A&7 A7 325 nm (ref. 390nm)
® 2 °ol3% =4
ol
Azt (B
1 () A (%) B (%)
0 90 10
10 85 15
20 70 30
30 30 70
33 90 10
40 90 10

42 AAt
EEH’\—J—lﬂ S Al(trans-Ferulic acid) &3 (mg/g) = C x V / W/1000
Al 2MZ=0] trans-Ferulic acid) ‘5= (ug/mL)
Vi /\l%.*%oﬂ—l AFmL), W : A2 T Hg)
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) AHAFAIE
ROz

tioflA Sigma Co A&2] &
trans-Ferulic acid’} T2 S749]
ooz, 28

>

= Al

T 1=

o

o xAZ

SRR

st AlgAlz U

o
=]

mLl
1241
o0
=
B0 3
4

o3

DAL, Sig=225, 10 Fef =300 20 (CLUCHERMANTNDAT ATTRANSFERLULICACID DT FASD i SOMeDH_DG0S D)

%
.'IlL.

T N O NN .

WS F23 FY SEOMIFSE(PM-EE) U A BYE 24 2 tiux9 I 20tE 13
o= |7t 158 ~ 159 & Z29] trans-Ferulic acid, £&0}

T
qlo] Heetn, wEmog,

AEEN

120 -
101 =
B0
) =
40
= —
03

AT o570 Fe e 20 e AN A T AT oA RS E RO CREA TG 0 T At v SO GO0 57

s 15,903

I~

g

ALl 3
1203
100 =
)
FIE
40
203
0=

Standard trans-Ferulic acid

o 15 20 25
DADY C Siga325, 10 Ref =300 20 (CAUCHEMIZY NDATATRANSFERULICACID 0SEATFAD in SOMeOH_GB05 D)

;,-———155’?1

0
DALY T

T T T T T T T ¥ T T 1 T T ¥ T * T T T
5 1

i)

ALl
120
e

40

a
T

5 o 15 20 25
. Sig=a25, 10 Ref =380 0 (CVCHEMIZVNDATATTRANSFERULICACID 0905 PM-EE_Noa_LOMeOH_ 0605 [)

& §
L it

78983

b7 T8

5 10 15 20

maL ]
130 —=
100 =
80 —
B0 =S
FLE

=

= 18516

L

1 Fiass

mALl S
120 =
1060
B3
B0
A0 =
203
0

Salicornia extract, PM-EE

o
DAL G, Sig=32h

5. __10 25
10 Fel =100 2K (S ACHEMATDAT ALTHAMNSFE Ntﬁ_!tDM:{JH_D‘ED!’- (&F]

b1543
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6) MBS UL BEE DU SEUIIESS(PMEE) W) AEYL 24 Validation 75

(1) RA]E/JE trans-Ferulic acid (TFA) 9] A=A & A|F A& (PM-EE)Q] TFA

Cafibeation Curve of trans-Ferulic acid
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Chromatograms of trans-Ferulic acsd {100 ~ 10 pgémL)

25 4
of Area
b pot o S w::gm =
b} 325nmy AT i w28 B35+ §. 7005
] 256,211 E* w 09958
an E3d: - 150
5 = ]
L] 480, E 100
003500
o FLI-ERE] -g
558
A
o Ty ————
a I XN ¥ 40 50 B W 2 5 W0
TFA Concentration {ug/mL)
AMerite e C Area (malls ot 325 nm) "
(egfmi) 9
142 Exp [0905) Ind Exp 0906) | 3rd Bp{0ON0) | 4% Ep OO
10 259,700 60216 259900 265268 756271
o 532 361 533,304 490524/ 519.265/ 518854
40 995339 50,181 438 83T 1622885 SRR
&0 1484214 T4 207 1478588 1545085 1480.768
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; : Errel-l MEg NEG
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ks T BEggimil | TRA BRugn | TFAEBImgy
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4_0Ra7 561 TTE 23011 1150 5% 1151
4 0805 [T 29074 1188714 11%4)
J‘WH 551 507 2597 112874 1130
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= : NEga g g NER
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TR EEhgimy | TFA BRugigl | TFARYmp'y
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Merage 550,755 | 1200891 (FL
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- NEgR g ] P13
Sarple Lot Ho TFA Area LA i :
D Tra EEsgimy | TRA BRgig | TRA B¥img'g
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Q) A& FAZo] T ARY2Y

A1M 74 (linearity)

2g,/100mL AE=
NEs® = A2z
Sample Lot No | TFAAma 12252 | o zouzm ==
TFASS{pg/ml| (mg/10omL | TFA T =Hmgig)
4 0805 559327 22912 22 1146
4 0907 561776 22011 2.3 1.151
4 {808 563 248 23074 22307 1.154
4 0511 551,507 22597 2260 1130
Average 5582.990 22.899 2.290 1.145
PM-EE(TFA pg/mi Al 2 2 Zolg Area-1 (mAu®s) | Area=2 (mAu*s) | Area-3 (mAus) Average
g 0437 1.09 12182458 12351786 13064360 121 89535
10 0.E73 218 2260510 24542784 2105327 243.02830
20 1747 437) 49410983 49624670 49782463  496.09041
30 2620 6.55 72708630 73135321 73064327 729689426
40 3404 873 6628015 GhY 68594 Sa3.25801 965.74167
L1y 4,367 10.93 122635767 122867892 123020015 1228412247
I 9 e Ey y = ax + by = 24.411x + 0.2111)
AgNMA) | 2441 | FHW(b) 0.21110 2UASRY) | 0.8997
1400
1200 y=24.411x+ 02111 i
+ 1000 R = 0.9997 /
".:_:" e /_.
T BO0
3 F,/
< 400 L
200 /
[a]
[+ 1Q 20 30 *] 540
PM-EE [TFA, pig/mlL)
() A=zl T A7
HE 2 (PM-EE &4)
AEHS 1g 29 ig
ArealmAU®s) | pg/ml ugsg ArealmAlU™s) | pg/ml HgA ArealmAl*s}l  pg/ml ugsg
1 (PM-EE_Nod 0917) 27854535 11607 1ie0esd|  sa0TeETI] 2Zies 1108251 52268573 33431 1118378
2 (PM-EE Nod 0918) 2734085 1140 naocea|  sssasoin| z27ng 1M378%| ssd161E7 34758 1158635
3 {(PM-EE_Nod 0313} 27803540 1158e| 1inEsma|  suzema zzaoe 1115284 84775262 34501 1150022
4 (PM-EE_Nod 0%20) Z7s7eess|  11485] ii49E3s|  smameo| zzesm 1132562 @saseTze 34738 1157854
T (PM-EE_Mod 0321} 27536738 11503 1150267  5hig3EEY|  ZZEd3 1132153 22456804 33567 1118300
Average 276355854  11518) 1151832 54519356 2250457 1125229| 840550708 34711 1140356
RSD 182 0.07 734 5 66| 023 11.40 14,01 056 1881
HHZE dpg/g0] Oist
i izt 734 ~ 1881
A 24 TFA EEipg/ml) = (A+3.7015)/24.835
A= TFA & Fipgdg) = MEFSig/mL) X 100/2
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(2-1) Alg o] e A

Current

\=]
na

A

r O

A HPLC Z20tE 12 o

Chromatogram(s)

mAU ]
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DAD1 C, Sig=325,10 Ref=390,20 (CACHEM32\T\DATA\TRANSFERULICACID{(PM-EE)_LINIEARITY\PM-EE-No4_1g_0917.0)
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(2-2) A= FUZo| g A4A/d &4 HPLC T 20LETH of

mAU 3

DAD1 C, Sig=325,10 Ref=390,20 (C\CHEM32\1\DATA\TRANSFERULICACID_0905\TFA40 in 50MeOH_0905.D)
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miry

DAD1 C, Sig=325,10 Ref=390,20 (CA\CHEM32\1\DATATRANSFERULICACID_0905\TFA20 in 50MeCH_D905.D)
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DAD1 C, Sig=325,10 Ref=390,20 (CACHEM32\T\DATATTRANSFERULICACID_0905\TFA10 in 50MeOH_0905.D)

— 15.872

_F,—:—

miry

mAU 3
120
1003

0 5 25
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I3
-3

oo
]

b 4.408
14 284
18,588
26.085

e L i i

|
0 5

1 b6.983
b7.797

T T T
10 15 20 25

miry
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B) B2&F Ala F7tol O g 574
TFAE Aig%':—.“ TFAEZFAE = Ol2E TrA LS |o|2E TR BT ) _
50% (11.5pg) | TFA Areajmau) | S TR 24SE | Tra EETEF =T =g | @Eosg
: : {pg/mL) {mgsg)
{ug/mL) (mgyg)
MNod_50% 0913 840198 34249 1712 24348 1717 E=RaE] 38713
Mod_50%_0514 240781 34273 174 34348 177 53781 3576
Mo 505 0916 80561 34200 174 EEERT] 717 =R EEEE
Mod_505%_0913 825002 EETER 1882 34348 1717 57530 3730
MNod_50% 0927
*=50% TFA E7F AI2EH B8 img/mL TFA 2% 1.145mL 2 PM-EE Nod A2 2g& HIO|F M EErtD, s HEH2 2 249E
O 100mL 20 F2H-30 mess up T E 108 =24245 0 ES0 & SH1ATH 0l E 23 mlE QEEE 520 =N
HuEd (14000mm) 32 F 4E%s By TEY =16 HPL BEAEE MEE
[ EHHpg/mL) (A+9.7015)/24.835
¥l [51] ] =
sl : Ti’@‘rijﬁf; TF’“‘E‘;} "‘.L% s |ol2E rasE |Ol2BTRER| . e
(22.9ug) | TFA Areajmiu) | ETRAE4H=E | TrA BETHEF : 3 T olxg o Bl 8
(g ma/a) e (R
Mod_100%_0913 1107 431 45018 2251 45750 2290 EEIEEE] EEECE
MNod_100%_0914 1120442 45543 2277 45738 2290 9944 39444
Nod_1005%_0916 1127.924 45,844 2282 45758 2290 100,102 100102
Nod_100%_0919 1109.249 45092 22855 45798 2290 98.455 38459
MNod_100% 0927
=100% TrA B7F AIZ=H ¥ 1mg/mL TFA 2% 229ml I PM-EE Mod A2 28 Hi0|HHl A HEED, s DﬂEk =1,
© 100mL 20 S2F230 mess up B T 108 =2024E0 Z50 G SMT 0l E 22 miE HEEE S0 Y
#ugd (dommm) 38 F 4ENS B2y Y TEY 56 HAC EHMEE MNEE
A E & pg/mL) (A+9.7015)/24.835
THAEA N2 TABT NE 2 | olza trase |om s N "
150% (57.25ug) | TFA Areajmiu) | STRAESSE | TRA BSTE _ == o8 | BEEsg
a/mi) il {pg./mL) {mag/g}
MNod_150% 0913 7353, 855 SEEE1 EEE] G247 2862 S8.801 3RE0
Nod_150% 0914 1406179 57.057 2853 57247 2862 59 663 39665
Mod 1505 0918 1407 465 SEEET] EETE] 57247 862 99337 353337
Mod_150% 0913 1409 805 57204 Y 57247 T 59 325 39525
MNod_150% 0927

w160% TFA &7 MEEH B img/mL TFA 2% 229ml It PM-EE Nod A E 2g= HIO|F 0 EEFstD, cox OS2 E 2465
o 100mL 2T F2H-30 mess up 3 F 108 Z2D245 3D ZS0 WY SHOAIT Olh 2 23 miE HHASD S 20 20
A (14000mm) 32 F 4S8 By TEY =10 HRC BHAMEE AEE

g IEE S

TSRS

5 =Cf/ Cux=100
qﬁ“*ﬂﬂﬂﬂﬁ

of g2 0j2 )

Al

El#gl

OGEEEY
Ld=ts

=Cf/Qu = 100
SHEREEA)
EHEHO[ 23]

=IO} 1mg/mL zoln 0|23

t= 740l BT AT

SAEA NE2R &

23

50%, 100% 2 150% S 3 7] o]Ato g A 7}sto
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G- 2&F Alr F7to] OE gae 5742 #It HPLC Z20tE 15 I

o

Current Chromatogram/(s)
DAD1 C, Sig=325,10 Ref=390,20 (C:\CHEM32\..ATA\TRANSFERULICACID_RECOVERY\PM-EE-No4_0pro_recovery_0914.D)
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0 5 10 15 20 25 min|
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(4) A|®AJE Validation: Qanititation Limit (RJFsHA]) AA: 0.125pg

1 2 3
TEA{jpg/mL Area-1 (mAuts) TEA{pg/mL) Area-2 {mAuts) TFA{pg/mL) | Area-3 imAu™s)
286 81327 286 102449 {286 7.2
[VET=] 15,6442 E72 173027 Q572 15.23042
1.145 207938 1.144 29.3225 1144 30,8061
E725 139.4359 5725 1378857 E¥25 128729
11.450 2770831 11.450) 2746479 11450 278.9940)
22 B899 B53.7273 22 899 550.8990! 22899 E58.6945
727 24083 27 23506 = 24317
yEHE 19075 yEd ZAZAE vES TATAD
EEoE=a7 L.
7le7iEas: 24.102 e ——: =25 03021 FEEA| 0,125
(o}
(B EEH = 10=0/5)
AREA-1 AREA-2 AREA-3
y =24083x + 19015 . y =23.906x + 24248 - y =24 2
R*= RE=1 -
. - 4 ¢ e
P _‘.-
TrAE g/ ) TR ZH = imi ) TRAZHEF[ugimi )
—u u =
(6) ABGE A4 U= H vEA Ad
MEAZPM-EE#4)8] X ZHE &4 FE = (Precision)
gt
HAISF (PM-EE 24
IR 1g 2g el
ArealmaAll®s) pgsmL ug/g ArealmAll*s) pgsmL HO'g AraimAl®s)|  pgimL pg/g
1 {PM EE_Mod 0517) 278.54935 11607 1160664 40 76672 22165 1168251 82268573 33.491 1116378
2 {PM EE_MNod 0518 27344055 11.40 1140093 55545030 22 758 1137.854] 85416187 34759 115RE25
3 {PM -EE_Mod_ 05159 278.03 540 11.586 1158554 54426013 22 306 1115.284] 84775262 24,501 1150022
4 {PM -EE_Mod_ 05820 275.78659 11.495 1149.539 552 84188 22 651 1132 562 85358728 34 736 1157.854
E {Ph -EE_Mod 0821} 27596738 11.508 1150267 552 53885 22 843 1132153 824 56604 33.567 1118593
Average 276355854 11.518 1151.832 54519856 2250457 1125.229| 840550708 4.1 1140356
R5D 1.82 [+Tind T.34 566 023 11.40| 141 Q56 1881
BAS S aipgsg) A oher
M%.g 734~ 1880
RED i)
A2 TFA = E{ug/mL) = (A+9.7015)/24.835
A2 TFA Hug/o) = AlBEE@a/ml) X 10042
HEd
AKweon B{lLes)
AREA pa/mL pafg mgfg AREA pg/mL va'g ma/g
1 (PM-EE_Mo5-A1 or B1_1004 [Tl 24553 1227.658 1228 5981339 24 4750 1223748 1224
2 {PM-EE_Mo5-A2 or B2_1004 5346881 24337 1216837 1217 597.3179 24.4421 1222105 1222
2 {PM-EE_MNob5-A2 or B3_1004 5338876 24546 1227.205 1227 &07.0825 24.8353 1241.764 1242
4 {PM-EE_Mo5-A4 or B4 1004 59008504 24.151 1207.572 1208 5854525 240046 1200230 1200
5 {PM-EE_Mo5-AS or B5_1004 6000626 24553 1227.658 1228 592 7374 24 2577 1212883 12135
Avermge 5369574, 24.428 1221406 1221 596 3445 24.4029 1220146 1220
R5D 4479 0,180 5.7 0.009 7.588 306 18277 0.0 5
AR EHpg/mL) = (A+9.7015)/24.835
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(4-1) X|®/JE Validation: Qanititation Limit (

-1 A&

[19

JFE/dA1d HPLC 4 F20tE 738 of

Current Chromatcgram(s)

$lsh HPLC 24 3 20tE 730 o
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DAD1 C, Sig=325,10 Ref=390,20 (C\CHEM32\1\DATA\TRANSFERULICACID(PM-EE)_LINIEARIITY\PM-EE-No4_1g_0921.D)
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DAD1 C, Sig=325,10 Ref=320,20 (CA\CHEM32\1\DATA\TRANSFERULICACID(PM-EE)_LINIEARIITY\PM-EE-No4_2g_0921.D)
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DAD1 C, Sig=325,10 Ref=320,20 (CA\CHEM32\1\DATA\TRANSFERULICACID(PM-EE)_LINIEARIITY\PM-EE-No4_3g_0921.D)
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Current

Chromatogram(s)

DAD1 C, Sig=325,10 Ref=390,20 (C:\CHEM32\.. NSFERULICACID(PM-EE)_QUANTITATION_LIMIT\PM-EE-0.286ug_1002.D)

}156.837

min|
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80
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20

5 10 15 20 25
DAD1 C, Sig=325,10 Ref=390,20 (C:\CHEM32\...NSFERULICACID(PM-EE)_QUANTITATION_LIMIT\PM-EE-0.573ug_1002.D)
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DAD1 C, Sig=325,10 Ref=390,20 (C:\CHEM32\...NSFERULICACID(PM-EE)_QUANTITATION_LIMIT\PM-EE-1.145ug-1002.D)
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DAD1 C, Sig=325,10 Ref=390,20 (C:\CHEM32\...NSFERULICACID(PM-EE)_QUANTITATION_LIMIT\PM-EE-5.725ug-1002.D)

15.826

4.371
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80
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|

0 5 10 15 20 25
DAD1 C, Sig=325,10 Ref=390,20 (C:\CHEM32\..SFERULICACID(PM-EE)_QUANTITATION_LIMIT\PM-EE-11.450ug-1002.D)

R

-4.390
b= 0.345
}14.223
$17.158
b22.086
b 22625

o

T T T T
10 15 20 25

mAU
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T A A A A |

DAD1 C, Sig=325,10 Ref=390,20 (C:\CHEM32\...SFERULICACID(PM-EE)_QUANTITATION_LIMIT\PM-EE-22.899ug-1002.D)
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(5-1) A8

Current

2 24 UL - AJHAHAE HPLC ¥4 A20e e o

Chromatogram(s)
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DAD1 C, Sig=325,10 Ref=390.20 (CA\CHEM32\...SFERULICACID(PM-EE)_REPRODUCILBILITY\PM-EE-No5-2g-A-1_1004.D)
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10
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DAD1 C, Sig=325,10 Ref=3890,20 (CA\CHEM32\...SFERULICACID(PM-EE)_REPRODUCILBILITY\PM-EE-No5-2g-A-2_1004.D)

p 1572
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o
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o
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5 25
DAD1 C, Sig=325,10 Ref=380,20 (C:\CHEM32\...SFERULICACID(PM-EE)_REPRODUCILBILITY\PM-EE-No5-2g-A-3_1004.D)
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5 25
DAD1 C, Sig=325,10 Ref=390,20 (C:\CHEM32\...SFERULICACID(PM-EE)_REPRODUCILBILITY\PM-EE-No5-2g-A-4_1004.D)
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25
DAD1 C, Sig=325,10 Ref=390,20 (C:\CHEM32\...SFERULICACID(PM-EE)_REPRODUCILBILITY\PM-EE-No5-2g-A-5_1004.D)
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7 A371578

o]l
ol
ok
Hd
N
or ©
1>
ulf
re nk
-4
rO
M
%
D)
Pa)
LT
ol

() AEAREE 54 773 2 27
- ValidationS &35t RIAFA|EHH 0 2 o]0l ZA|E 7| Thof|A] A gqj\]i(e%u]_q %8 pM- EE)_‘]
3 Lot 3¥hs A¥S 52 B¢ ¥ 7IE 22 80 ~ 120%= 2HY

2) RANBAHAEEE 71544 58)9 #+24 : trans-Ferulic acid(RA|EAE): 0.8 ~ 1.2mg/g

o

3) 282A

O £E0H)552(PM-EE) Al BAE0] 2AAFAE/|Y A4

[BAP 1Y : $H=7]5AlE ]
Lot No. 1 2 3 B
ot
ke (Lot 4) (Lot 5) (Lot 6)

1912 (mg/g) 1.04 1.06 0.98
282 (mg/g) 1.04 1.07 0.99
3R (mg/g) 1.04 1.07 0.98
=it (mg/g) 1.04 1.07 0.98 1.03

@ REYR A8

(o]
O EHA-HZAF (trans-Ferulic acid)

255 trans-Ferulic acid
A & -l 3| AHH Sigma-Aldrich
B s BEE
FRA CioH19O04
CAS No. 537-98-4
8) A47157d MBI AWBAIR, FEUIHHEEE(PM-EE)Y] G+
R Elh 4 el
A 2¥K(Kcal/100g) 258 gH(meg/g) 27
Er 2 3HE(%) 59 L E &(mg/100g) 670.5
ZR|HH%) 1 EHRAX]HAHg/100g) 0.04
A (%) 3 23 X|YH4Hg/100g) 1.9
(%) 9.7 Z A8 =(mg/100g) 28=
s]=(%) 23.7
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9) AG71578 MEANE AR A=, $UHHFES(PM-EE)Y fallad 24

PP AR o 43 | AR Aot Aof gt A4 344
(mg/kg) ® (ng/g) 3 ng) (ng)
o 0.0714 1 1.5 10.8
ESEIEN 0.0562 s 1 1.5 150
A== 0.0820 0.3 1.5 3.0
o =45 0.5 0.75 2.1
VAR SR SAIEARLY 3LOT AEX|9] Ht
PECIERE - ARYE 1Y FOERY 15 gYdoz MR
IForF4 : Al olo] F|otet 1A
IR oA ot YR hAFF - b x ¢

10) 371678 7NEAY AR AR, S0tHEEE(PM-EE)Y] A|FdAA 2°F

Aot 7l& 9
e NEYE At 71 L 77 Aax] (RIFHEA)
+7
oly 71.00] &k 1=
. ] ola], oJ37} ¢l w.89] o} Qe
7o) v
AEAE: (me/e) trans-Ferulic acid Lo4 107 0.93
o /B 0.83 ~ 1.24 ' ' '
3 =l 1.0 oJs} 0.0773 0.0868 0.0501
FAYZ . - .
e B 1.0 ols} 0.0909 0.0437 0.0340
(mg/kg) 7tEs 1.0 ofs} 0.0909 0.1024 0.0526
EO 0.5 o]s} BA= 1% 2%
o 27 R 4 &4
o=
v Nlg4(cfu/g) -
ol 54 | 549 7 -
At g goj% -
A4 oy | SE8ORE | AR -
F= st & =4 (A=”], fac”, ==, BHC, DDT)
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L
o

vl S50 FAAR2HE A7

oo
Tor

KK
2
__._Auo
Mo

BO

En-Digested
and lhr
Boiling

(salinity/Brix)
0.17/ 1.7
0.2/ 2.1
0.09/ 2.4

10.0
9.5
3.7

tol Sgoi) 5o

[9)

o]_Q.
o

En-Digested
(salinity/Brix)
0.16/ 1.7
0.19/ 2.0
0.08/ 2.4
8.9
9.5
3.3

%9} Brix H|

10.0
10.0
3.6

&
(salinity/Brix)
0.13/ 1.3
0.17/ 1.7
0.04/ 1.1

Sonication at 60°C

Total salt contents of each sample (%)

Sonication
(salinity/Brix)
0.13/ 0.8
0.17/ 0.9
0.04/ 0.6
16.2
18.8
6.6

21.6
24.2
10

il ool =7

0.13 /0.6
o

Vortex mixing
(salinity/Brix)
0.17/ 0.7
0.04/ 0.4

The

24

SEUH2RY 7l d=E

7b S8utH d=9

PM7(2)
PM9(2)
PM7(3)
PM7(2)
PM9(2)
PM7(3)

@)

Ul

FATIAEE AR

3014 9]
¥ (5-30ul) DPPH scavenging activity

H

mju

=
e

eh Mol E-R(PMI)O] 758 d&

20 ~=

mjo] R (PM7) BT} 9

st
of

Q A
2 5

Kr
n_Auo
il
T

<

oM 3 GPARI} 2714 YRS Na

=]
a
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56 EPM7{Z] © PMOZ) = PM7E)

0 | | | I
] m 10 5

Hot water extract of En-Digested Phytobeal {uL)

Iu
=]

=1

DPPH Radical Scavengng Activity [%)
Tt

Q) aarteEdiee] FE8UE 529 +8, ¥ % ARGEY Hlu

molEY avtaieize] £E8UE 48, 95 W ARYELTS HlwstuAt 79 35t mio]

EQUPM7) Bc} 9o 58t mjo] EY(PMY)S HUFASEAR FAISES T, 217 50% O
7

©eu} 70% FAS olfste] BRiEstn 2520 w5 U FAUL 5 283 5529 dr

= B 69 UetY o, 2t 2&5EF9 A|B/JEQ Caffeic acid, Ferulic acid= 13 2

o
L
o
ok

Yield (mg) Yield (%) Salinity (10mg/ml) | Total Salt content(%)
PM7-50M 74.8 7.5 0.12 12
PM9-50M 78.0 7.8 0.13 13
PM7-En-70E 164.7 6.5 0.07 7
PM9-En-70E 224.4 22.4 0.08 8

STl ARARY 54 50% UEE uTh 0% FHL ALgatE Zo|
A feletg =I5, mto] &Y PM7it PM99| g AVtRSlEY 70% &7
E5 @555 FEE o 9= XHEAHECQ Caffeic acid, Ferulic acid, Acanthoside B2] #o|&
HPLC 242 &sto] =lsh(Ld 21). 8|z} mpo]EY PM90| PM7ECE, PM9 s A7IpR5l=

b =2 §hFo] X|mAE(Caffeic acid, Ferulic acid,
Y ERY s8R g

o
T
g U 4 YL o WY

B 4

[
o
=]
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?0% ethancl extract of En- Dlgested PM7

SR

‘.”; CFA

ER S

T PO T T L

Hot water extract c:f En- Dlgested PM7

m T W I IR

CFA

..
-

T I T R S T Y

70% ethanol extract of En-Digested PM9

Hot water extract of En-Digested PM9

BT L T W W T TR LT TS Sl T T LR e T T
iy
L | CFA
- |

| ¥ FA
B | |
= .
af il g
=

I =Y = =% o " e ax =
y
p
=
- | |
» H 1
=iy, 1
. . H
=] ——
-l ol ) S
L T S T ¥ sl

i ] ||
«
p
-
= 1
pr il . . L
-

}FA
|

SR T T T S YRR

TSR I

TR TR TR T

(1% 21] ool EY PM7d} PM9_aA47taEolE29 AaFEs 9 70% FEFE2=U Alnde 24
@ BEOI BRLY, HOIRUS RAILPAR HY H b ALY

=nir] gdyal mfo]lEql 99] §AVIAEGIS 9t A5t 542 MASIIAL AZAIET

ﬁoﬂ 61%5]01 = §4ES FAoZ AFHSIIYES. = Spezyme (o-amylase), Optivine-Mash

(cellulase), Rohament (3-glucanase), Plantase (hemicellulose), Pyroflo (pectinase), Alpalase (protease)

5o a452 MY

on, aavte

2o} £712 7|4o] Hi wo|E

7o fe] (1g/6mL DW)

0% AESHSON, WELEL SUC, WSALL 18T, pHSIA AAotstont, 53 aid
e dstol aartaRdlEe FYEEOID, £229 FEuE U FBeunc YW AE
Be e BAsS. & 79 08 20lE 7 BAslARA 5820 FEANED §EbuL
ol e Ul

(£ 7] S50 FERY (TolEW, PM9S] FaIMARAlES0] FEaNE U FEeluiols
shag

a O
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Enzmymes used Total Polyphenols (ug/mg) Total Flavonoids (ug/mg)
o-Amylase 49.4+2.1 25.1+1.6
Protease 58.5£5.6 36.1+6.3
Cellulase 118.9+£8.4 53.7+£5.7
Pectinase 88.2+6.2 55.6+4.5
B-Glucanase 64.7+7.3 35.1+£3.9
Hemicellulase 71.7£5.1 43 8+2.5
No enzyme 45.343.0 24.4+1.8
N7 B o AutoA wolEUe] F14Es] ARe} Jt4Rs] 2 7540l 4% Zelusil Se)
HolE o] S7tHASS & 4 AL, 57| Cellulase®} pectinase A=) Al2oflA 7MY =2 &
Zo EdH s ZetE ol EATS Y & oS, ol 4 maddlE=0l dlste] 70%
ZREZS AAGIFon, 7 2E5 20 sto=E X BAE caffeic acid, ferulic acid®] ar=F2 HPLC
242 Solol wagY 23)
Z _55.00
3 560.0 ¥
=1 = 53.00
o 5400 < 2
g 520.0 '.g 51.00
£ 5000 an 49,00
8 £ 1
5 4800 £ 47.00 - "
o
5 0 8 45.00
£ 4400 ;43 i
= 4 |
8 4200 &
_g_ 400.0 0 41,00
- g H 9 L0 2 £ Q& 5 0 Q& Q 3
I P § S
o8 & o oF F o F o & & oS
o o K R g RO N NI\ S
< o T O8N & &3 & & q‘@ T &
(1% 22] o] EY PM9Q| 7tpidlaad &= U SE2Hs ¥ T4terdd vl
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DA A, Saga 300, 10 Fople 00, 30 (- L HENI LA T AUMAH_OL 11201758 W -C A I Atnyiarse_1 FAALN-EChps G184
mAu) a-amylase
i CFA EA
o B
103 ‘1 1
(1 [ — " IS— i ) E. SEETT e | - _,-.._p-—-‘—"“‘l-- ——— - — i
QADY A, Sagee 300, 10 Fopda 300, 20 (C\CHEMBA NDAT AKMH_01112017_SEW-EAFMD-Froleoss TFAACK-Ecips C1810)
s ) Protease
g CFA FA
* 1
E | g Py
o A A AN I S e L
DADN A, Sage 00 10 Refs 390 00 (COACHEMIA TDATARMA_ 01242017 _ENIYME/FPWMD-Coliiass TFAACK-Ecips C18 .00 'C ” i
i CEA A ellulase
o d H
20 |I
10—
. . | v O | S __‘___n,.__._n.k,_‘r_ _ A — el
DAY A, Sig= 00, 10 Flal= 00 20 [ YoHEMLA, AEMH_01 22017 _ENEYMEPMGS-hetapechinase_1 FAACN-Ecigs C18.0) P N
m:\;: CFA EA 'ectinase
10 1 Il
0
10 I | .
fiE i, R | N | RS 2 e —— il
" DADT A, Sag=300 ||.-R:-r=5§_2u {CACHEMAN, AWM _01242017_ENSYMEPME-bets-Chucanase_ TFAACH-Ecigs C180)
3 B-Glucanase
404
9 CFA FA
204 } |
104 i A A . A oY 3
[ = 8 P T e M-l R VA | W G NS~ SIS e S G B
am g
DADT A, Suge00, 10 Refe 300 20 {CACHEMER. | TARMH_ D1 MHT_ENIYMEPMEranuceiulase TFAACK-ECips C1810) .
ikl o Hemicellulase
i FA
m-_
s |4 |
104 | i
E S il ; A" L SE—- S o —
-0
304
<30
B e porerry — e
3 EERE. TR S IR U R LR TR 3 =
[ 23] T}o] AR EEY A BAYE (caffeic acid, ferulic acid) HPLC &4
A7) moF 1o Ameld FBms, $Suols, U ABYY TPl 451 cellulase
SFr= s 5 i % = 1= u
o} pectinase®] HTAAQN NI} AFH7He & AA|(Optivine-Mash) & 550 29
= = (o]
aaxdrz AstAS
aAxo A Y 5] al X = stal
2) ARE 549 VteEdiad E &5 21 &9

(1) 7k

Bolas A

AR Y 715489 t-ferulic acid?}t acanthoside B= 29 E&0ig U 24 A 8o Agtst 3
7F ol &delA Qlof, gad R UIE R Vhewdh Al o] & & 29 &&0] SUtdE Fol
sttt TetA “Ad71sd 7158¥ s Aol et A ol Tt AlEAVE S0l AMEol &
7telo] 9l HEJUA|(pectinase)?t A Z2}A|(cellulase) ST a4 S AREsto] FEFH| QoA
t-ferulic acid?} acanthoside BQ] $FHF2 3HQ15tal E35| 7|54 A B9l acanthoside BO] dhaFo| 71Xk
=2 cellulase/pectinase &4 9] AlEHFHE AAx70 2 MASULAL 51¥ S
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B t-Ferulic acid M Acanthoside B
1.8 q

1.6 A
1.4 A
1.2 A

0.8 +
0.6 A1
0.4 A
0.2 A

t& (mg/g)
[

<l
=

0.25 0.5 0.75 i 1.25 15

BEAMEE (v/v, %)

(73 24] AHgRAY] TE AR U 75 R

DOI‘

I

rO

I3 159 ApoA AFR §AFS U= o8] 025, 0.5, 0.75, 1.0, 1.25, 1.5% (v.v)2 &3t5t0] 3]
P3¢ JaEsistl F2E5EES AAG & 2&5E U9
J 3

N

HeEel S0ColA FAMAZR 1547

t-ferulic acid®} acanthoside BY] g FJ5IYS ™ 1.0% B7IHFoA A& U 7548 29 &

ol b kol BANBTL L0%E ARIAL

Q) aarteddled] F&52 St 74 5k

SS0tHollA 22J3t t-ferulic acid?} acanthoside B= =2|8t8tA 02 Alo|sh IS 7FA|B2 o] &0]
2 4 olon, MEdad FEEuaA sl AFEE&ER 580l Ho e 74

E38h £250 QoM FAY Lo OE ZEHF YO t-ferulic acid?} acanthoside B

2 Argot] 253
o] &FZ wAlsto ARl e A& R2ATHS AAstAt . 1F 259 o] &ujH|gE F
RO FFE OISt ZAf 50% F£X =L Oo]AtoA] t-ferulic acid?}t acanthoside B2 rgfo| 7Hit
=2 Aos e 2 54 21 2FEF fARE Axo g4 E ¥<Q. PM-EEQ] £E&T)
SMS 50% Aoz AXSH
2.0 1 W t-Ferulic acid B Acanthoside B
1.5 A
=)
=)
E 10 -
o
100
0.5 1
0.0 +
0 25 50 60 70 100
FETE (%)
(7% 25] 22800 S T AR D 7154 @ vo)

(B) aa7taRdlel 25 2%

ZHELT (0, 25, 50, 60, 70, 100°C #H
acid@} acanthoside BQ] &tzFo] 71AF =
=S5 2. TatA PM-EEQ] &%

At 80°C 2% HEo|A tferulic
7

23 25527 AR HEo
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Et-Ferulicacid  MWAcanthoside B

20 40 60 80 100

NEHIFE B A (cellulase/pectinase) S 01 G310 $E50IT FHEURVE FYFERES AE
g 154 R FEAuMEY FERuwol P A(fenlic acid) L 5%
(acanthoside B)?] 3712 SE0IC] YR T4 il
AEJRtR] Aol Aol7t g 2

92 Ul A 2UE 18 20 UEY BEEEOI Jana T @45EEc FUEFO

=
tas] A £24552<2Y S50 aasthEs] R2YFESEMEE) 202 49 378

100 7 m0,01 mg/ml A 01 w00t mgmi B
0.05 mg/ml 0.05 mg/ml
80 0.1mg/ml 0.1 mg/ml i
B 1.0mg/ml ' ] = 1.0 mg/ml
60 1 |
40 -
20 1
0 - 0

PM-HW PM-E PM-EE PM-HW PM-EE

£=3 [=2]
o o

Anti-AChE Activity (%)

DPPH Radical Scavenging Activity (%)
[l
o

[1F 27] 7IpEdiide Eafse 3 FRFEEY datst & otd2 2ol 2B A AsiE/d
A,DPPH radical scavenging activity; B, Anti-acetylcholinesterase activity, PM-HW; &
Oé.‘%%ﬂm Ztresl A EaFEE; PME 29880tH sl AEFEE

PM-EE, €& £E&0l0 §A7I5E8] 2HFES
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9 FhpEel ATl fm YT YR ulE YR
AlEA7H2 & A(cellulase/pectinase) 5 O]-&-5t &0 BARYS 7IaEdl] A48 & F2E=5
(PM-E, PM-EE)t9] £8 AP YT, TAET, $EU) ¥ 7|54 2(E s, S$E4Ex
olt, FAIRY) TS vluwBAst At 53] 7|54 dFol aavteEdlE &5t S7HES
SHOISH( R 8). O]l= §A7I4RE] £529 PM-EEZl 71583 A Al8Q PM-EXECH 7| sAYa=
A S5 Aoz elgh 9 280+ &0 Yy 2¥ § S&0iY U<l molEgel st
s 54 Uepd
[ 8] 550 BE2Y 7I+wdl 48 52119 ¢ € B4+ vl
Total Carbohydrates 56.79% 58.26%
Total Uronic acids 11.23% 12.80%
Total Proteins 11.06% 10.93%
Total Polyphenols® 11.71 51.29mg/g
Total Flavonoids® 15.45 19.87%mg/g
Total Saponins 12.52 15.64mg/g
“Expressed as mg gallic acid equivalents (GAE)/g sample.
Expressedasmgrutinequivalents(REQ)/gsample.
Salicornia Powder PhytoMeal
(Desalted Salicornia Powder)
W Dietary Fiber
= Nacl
m Protein
» Bioactive Compounds
‘ Patente;i
Desalinaticy
wﬁ’ “'““‘.s i L |
£|s E| 3 r y !
HE j HE ' JM‘ J*l
B ® s
E ‘;A L AJ l < 1: ,__,J WU ‘Jb\-’m\—
5 i Th "B h
Retention time (mln) Retention time {min) -
Phenolic and Flavonol profile of Salicornia Powder Phenolic and Flavonol profile of PhytoMeal 14
(1% 28] 3&0tH ¥ &30iH 29 249 A& &4 vl
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N ESES T2 (Kg)
1) ex= . 1000
=T
= | MAT %%DH:lE °C0|3P01|A‘| SA% SZEUZXSLD 100 (&
1kgOll  4°CO|ste| FH|4= 10 LE 7tst 327t mbt o = &
&2 (5500rpm, 25%)-32] €EHX (EHEE |7| High speed
Etgl ol Ax . [ -
3 = = centrifuge Continent  512R Plus-Hanil) % EEZ74Z7|; Dryer 60-65
TG200)
s&htt| 282 ST iyl eHiel EX<+ 7f3F-T'—, M=
4) BATIEEY) $ﬂ|mm051mplwmnﬂﬂﬁ;M“ﬂ7f O T E|LIOA|
) BRI 5! A E20tA|; Optivine-Mash, Connell Bros, Australla £ 7ot i
O 50°C, 15A12F BATt=E
2o’ 20| Z2E Yo ROtid| 166Hi12] FYS
5) & 7t5t0] 85+1°COAl  3AIZH S 1A =& U ot & FE T -
A0l 50%2| =82 7F5P04 85+1°COj| Af ZAI?J S0 2%t FE
18 % fo Y FEU| TEssx Y SAAZ (Brix 207t
=X O X .

6) = = 1O X S= S 70°C O|3}0|M ERAX 13.0-15.0
7) 22EEPM-EE) | SEUZX A|RO| 0|22 13.0-15.0
- AR 5 A" 2AEEA, JEUADs ASAZEERA AlEodl AREol S7tE aAaRA

4714 R AEBYO) ALY 4 Ak B

O PMEE 25 AlE % 7|54 %0] HPLC 24

BADT A Sy (0 Pt 3ea 3t £C ICHE s G017 MSSCr Tl _TEST. | o _Wies_DFT_FouiTiie_a00aog 1
DAL 8, S0 Rolx3. 1 10 CHERID 2017 MAESOSTIVNE TEETU 1 dprs Wdsa CIFT_Fosametn_200pm O
CADT B Sg=2 4 Baf=2R0 100 (G Y0HEMIDN. J01T_MASROSTIANE_TESTD 1 Opro_Mass ';“ T_Flmampn_sG000ppm O PM-EE_Phytoco

e Nzlzmm

E = . TFA iiBB].rmn
L 20 Il. || 0 |
g ii,q il LA S el R Ut ) e
o ' Al
= <2 2
(4%}
=0 e ; - ; : :
o~ 2 — ___...__=__._ 1o s - Eil ™ I 2 an rrar}
- TADT A Sig=a2% 10 Foef=: .
= RADY . Siaisa 4 Meseana 1 i . PM-EE_PuriChem
C YTFA 33.1min
o
_g an ” ( i AB
0 b ] § | |
e e 1 G P SIS e Y| e ol —— -—'-:-u—'f. e - ]
a0 | =
-] | ]
0 ] 10 1% = a5 1] 25 4 n

Retention time (min)
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- PM-EEQ] R B/JE AAe BHIA/MBELS AdA Tddd, “d4d71sA4F 71548 B7PIolE,
FARE At AA718AE A UM, AA7IsAE NEARE st 71654 E= B2ESE AR
M(AFA], 2014.12)“E 7]&Esto] A4 &

- PM-EE OEM(PuriChem) *§4F: & 25kg o] mjo]|E- 2 B E oF 55 Kg 2] PM-EE A8AHE (1, 2, 3 &},
1 RBZ(5 Lot), 2 A&(4 Lot), 3 ARF(4Loy = U+of, 2421o] X7 3 7|57 &4

PM-EE produced by PunChem
ik : total vield
Date PhytoMeal (Kg) Lyophilized # | weight(g) %
(Kg, %)
#1 511
E-
1%k 2 491 234Kg
; 10 {5 + 5) #3 503
(07242017-08012017) (23.0%0)
#4 473
%5 e
#6 440
2Kt -5 #7 480 165Kg
(08212017-09012017) : #5 290 (22.3%)
#0 200
#10 458
3xf i #11 444 161Kg
(09142017-09252017) ) #12 449 (21.9%)
#13 255
SE EEOiD] FEAT(PM-EE)Q] lot'E X|& Ul 7| 59 50] &2 ol
PM-EE
TFA(mg/g) | AB(mg/g) M= 4T (PM-EE)2] S E0E 12
Lot Mo
#1 1.143 1.732
#2 1.146 1.716 . PM-EE_PhytoCo
| 21.& min
#3 1.170 1.792 | S ——
#4 1.130 1638 |2 +AB
#5 1.102 1672 |z
#5 1.141 2078 |2
#7 1.120 2008 |= 21.2 min PHLEL Porichem
= ] lTF-'E" 331 min
#9 1.107 2000 | , | AB
= *
#0 1.100 1.089
#10 1.057 2115
#1 1 1-[}88 2-1[}2 “.ﬂ'r'l"ll_ll'. i (mund
#12 1.048 2.132
#13 1.092 2187 el rsd2 2
Average 1.112 1.936 = 2(Kg) TFA{mg/g) | AB(mg/g)
Std 0035 0.126 ST = (M= 1000 0.019 0.021
Min 1.048 1.638 H= 120 0.158 0.258
Max 1.170 2.187 8= &0 0.317 0.516
TFA B2 (26) 042 ~ 1052 =E2% 15 1.130 1.847
AB B (%) 853 ~ 113.0 === 66.6 66.6 665
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22d

ERESEAER EEDE B
GABA, EPA, DHA, lycopene,
RN =2 2R o

=
3

S0t o otAEol E
GABA, quercetin,

-

lycopene

AEe Me, Ay %
PytoMeal-PlusA]|

]_

ol

of. AX7I 704 |7t dBAdS AT ABAFE AA

- B50H) 422 o 8ot piloscaled]d BE £E B AxeH] 9ot} U % AEEA
o] BFIE ESto] BE BYPM-EE)S AX59S. A E(t-Ferulic acid) I 7]|5AHAHE
(acanthoside B)®] w&E2 BFU FE5aS Lo AXtst3 Azl SEoiy Az
ol of 66.6910 558 HAS. ol SEUI BE BU 1g AFAl 66600 WEZS HHAL
of o]t

O AR o RIS 125005 12 600mg 1300

O A3% Wk 52AY S5% (100mgkg bw/mouse)S AZHolA| A 84 SEOIIAES (PM-EE)
2 50~100mg/kg body =% Fof ¥HQ Uof|A scopolamine-S%= 7] ZHE] RHEloA HxolE

- 122 -




AAAEAIEE 7|57 AF IES At AlE i
) AA715HE71Y @I AT AHo] Qo PM-EEQ]

- FEH Gg, BER): AP, B, A8 113g

- BGA vlg 2 37 F5FA CMC, dextrin,

>

278

gH R AlY AR

ooz, AN FaTTES 2R SIS © UA
[HED(mg/g) = 100mg/kg x 3/37] S =
AMEATGA 48T 2579

112{5to] 600mg/day =

AFEE0f 20179 11
1

=7t Jg2at,

1) 2429 : 550t EE= (PM-EE)

2) 38 HAY = AN Al

3) &% ¢ S50 EES(PM-EE) 150mg/lg A @1%)
4) BELY YA

5 &8 # &% ¢ 1Y 23], 18] 24

6) YAls H vy &

Code ZEY HiEY| HHEE HAIE (mg/1H)
[efgte|&]-LHE&

MEW  PM-EE 15.0000 % 150.0000 mg B00mg
6100567 =ck 35.0000 % 350.0000 mg
E300465 FEHEBE2A(102D) 4438157 % 4481570 mag
6200085 AB|OFRIMOLIUISE 12000 % 120000 mg
6300104 OfMEFA 15000 % 150000 mag

[2E]
6300188 HPMC 15000 % 15.0000 mg
6301131 2| M BTjYHAHE 01500 % 15000 mg
6300136 Q| &HEIE|EHs 04520 % 49200 mg
6300302 R|RpEHE00(4MI015) 0.1405 % 14050 mg
6300155 E|THE O AH|(#M163T7 K| ZF % A8 ) 02018 % 20180 mg
6100385 =73 [ETH 18.3000 % 188.0000 mi

A 100.0000 % 1000.0000 mg

AMAIY 1€ HF%: PM-EE 600mg

s AR
FEeY - ARAER
B 2 AR =M B8R A EA
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HESH H| 2
e o
i< o
es =g s =H o
ojet=H|
B / 54 ) 58 o
A8 (F9 / Color) o
RE °
0 & Loss& 3%
3) &% : PM-EE &% Omg/lg A (473/1¥)
4) B Yda
5) &% 9 85 1Y 298], 18] 24
6) ¢rlE % vleulg
Code SH=dH L CHe| = HEA|E (mg/1%)
[HHa ] E]- e s
6100567 FE 35.0000 % 3500000 mg
6300455 WEHUEFE 2~(1020) 598157 % 598.1570 mg
GBIO0085 A~ EOFSIADF DS L2000 % 120000 mg
BI00IN4 0| A4 1.5000 % 15.0000 mg
[BAE ]
6100189 HPMC 1.5000 9% 150000 mg
5101131 22| M| BAX| LI A E 2 01500 % 15000 mg
6300136 O|AIS}E|EHS 04920 % 49200 mg
6300302 X|XPEHYE00(#MA0LS) 0.1405 % 14050 mg
BIO0ISS | THS SO A H|(#M1637 & TR 5y 02018 % 20180 mg
E100385 =X AEITH 18,8000 % 1880000 mg
1 7 100.0000 % 1000.0000 mg
7) QAR 19 432 PMEE 0g
8) Al=57
HxE=3E H|21
e o
g
Wes =& /=5 o
ook
B / 50 ) 58 o
IE (£ / Color) o
HE o
O & Loss& 3%
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At ARH G ABLE7IH(CRO)S} IRB A1) AA Fu)

1) IRB(YFAIE A1 Y 3], Institutional Review Board) 591 A2 st A&l 27

O ARISHE 7154 B2t Jols, ARsY ANd £82 & & A 4714 Eey 9=
AL, 2014.12) ARAE GO ®B 39 A3 AHS +UT. At 2714 Ao 9
ARIHEUE R 54), AASAN 7154 AYPAE G 22@AFASR AFF 1), A2
CROMFER} WS olih 4T Bolol SBAY 47 L AAIS vlolQnlAE Hgsly
o, $2UY AT L ANNEAFTY A% L AT Tsto] HER

O PMBES] o, mah AEAY AH0 HGREd SOl stel Aot 75l 4
28 BT AL, YUNE AL AWISHE UY VU, DPISHE URE A 15

H

92 #x3st X|AA"S 71202 PM-EEC] BZ3l U X

Noix| 277154 ARARE 9P REEOE S olF AEalsiel PVLEE A9l QA7)
Mol 592 & 2 9t 71714 AER Yr AL A3t PAA AL 2UT P

(1) Aok REEO](2017. 12. 26) L 2018 A7 SAI=E
AloFR] R EEOE Folo] AIFAIE dro AU

dr ¥UEF 71e/4dE(2018.07.13)
l H7F 3 Q%
gA97L, 718, AlFAIRY] otFA 5o

7F 2 QbRl/dol st AbEg et
Fof AHES AdmAF 20179 129 262 Ao}

.
£ol2 Esfo] EEUIANYRPMEDE AoA AZZH “Alollsdarel EEuiR
B 7775 A B s R

= o

Bl FAla, AEE7IERA, F8S ARESHe AlEg daga <A
1738715 At JArER = oA “uaol] siig J

A AIFDE7T AOFA URHAIZEE5|71S wo} *1%01]
(o)
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MEAGLr AFAl o] B2 F7sto] 71/ 7
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& i ap A | g Dk
ﬂ:}j‘a‘qﬁ H=™ i)i == ’;.-_,‘\-

(HI2017-38%1) HAIISAE 'ESEs QIS

O e
O SIA/EAS - 2017.12.26(2)) 14:00-1600 / H5E 43|04 3058
O B M X} (2F) HO0|EAEBOIM by
(LIS wsan 281 wark bgare M3
O # 2: BREOC FEEPMEDCIsY : ARlEHI M0 =82 %

[ =92

ro
i

m G WHE XS0 cHYS0 =08 WBUS AASHUO.

FERANE 1L

O AMag (PM-TE) Y Lo e Tkl T

O HRER TE it meth M e o600 s

%S_Q...L}.Q. 2,

Q Rk 2 2UHR B hr Bind K L e T ot . i o

O MM B e
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(2) IRB 9] 21732 A3t AAMAEAIFA} AL&A] (IB, Investigator’s Brochure) A}/d
- IRB 591 AR AtaaA, A= dish A2 (2R, 714, 71239, =gl 98 R A&
FE, 7158 ¥R Az H UN, 9489 54, 43T, AFY 8L BFA FAA, 7140

A1
hE (o]
, /gl Het A&, QAN EAIAE AlEe AAYH )= st At

L]
(3) AAA LA F4E 7] (Contact Research Organization, CRO) Y| 27 E2}et
AAABAIE YA A2
- =AML mfo| E Zmeo] e FAISIAL U QLEato]] QAALAE fsiAd (CRO)O| TSt AokS
AASHE-S (2017'd 64 8. 2018 11¥ 24 A<k 13])
- 71578 W& AAVISVIA(EE =919 7199 TiAD)ol =&
- 24 9 CRO HY: MFA, SgA ZAAL QIA|ALAIdo=zH T2 EZ Jd “UEHYH, £,
A £ CRO Q1% of

1.1.2 HSEHQ AN =

OHEM, JlsE BB 9IS PERAWE, 0158

F i = Tk = =3 CHJ%.
QIHE2AE HE
L 2IoF HE QIREZAME
L I 88 (2 Z-AEZ. D)
CERAD-K J|2izd FHJp 22 NE4F, Il
HIEaISS [ 1.0SD O]& 2UAs Az, =,

ANE AT &8 JIE _
MCI(ZE QX ZOH)0I 2ES Tt S

= J18E Motk

M2l JlE 2=k =
Al &+ HERsYHRA 104 AMOIE
THHIDI 2 1504 &
D12t CAIEDIZE sHE
HFHIIZ | F
QI ESAIE CIXQl SHeD|B, DRWE, 0|SUA, AL HEAH
S2E&, LHEEAMNEE HS0Icd=s E, FHH
F2 2 AMEASE =2
BB Bt 2ty =
- &) QHEEANE A2= AMUAN HSE AZE tiER2E LS A2z HFHE
AEE OHELICH
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- CRO oI €73 A=

1.2 O €3 A
HAHIA HESoi=F4 B & E

Ao st & ZFREHAE Oo 222 F2LILL

>
0
o
L;{I
Jx
o
>
1]
™
r
10
ne
0
i
|
M
|0
HU
e
2.4‘_|
o
oin
>
mﬂ

El T
{ =4 ]
s = 71 2H(m) e 23 We
1 | Contract for CRO CIHIHEANE CcrRO HY HZ
Ha3g =2 Z2E
e g
2 | Project Setup 1 - AE ClRe
HPIHAD |2 A F
ZZES/CRF £ HE
IRB Submission /Approval CHo| 2R ES O o F
3 2
(Protocol) +H/HIE2 B J|2t AF
WAl 2 ot 5 HE =H|
IHEHSANENS H=E
4 | Initiation Activities 1 - QIHEEANEI 2 H
: QIHIHENZE study material HZE =
OMEBAIE WA B2Y
SE22 -5 NE
2018.1. 1 B
5 | Study Stage 8 HF |2k 125
SLHE
6 | Data Management 1 - DB 7=, 25 S
7 | Statistical Analysis 1 - SHAEE L /8 AE
ZUETM g & XA} JFE o
8 | Clinical Study Report 1 -
2l
Cio|&0F 2 O3 2 & F
9 | IRB Submission (CSR) 1
+H/BHEE B J|2 AR
- &) Hah 2R2J|22 BEEOE 4AQ4H= & JZ2tE LEtY 200, dZ20 Ot

on

= == AL
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@) ANHEAY Z2EZ A/J-CRO TfY

0|

7h AgAE AFE 2R SEuHEEE =M 600mg/day
SS0IL==Z2(PM-EE)2 50~100mg/kg body weight ¢ =% £ 2<% WO A scopolamine-
S Jl9= 28 PEUHAMH T2 EE(dose-dependenat)2 2 214 L J|9E JHHsE E/ACH,

S=AMEANL 7R 2EsS 2H2 oS I 2dia Hg =22 2 486.5mg/60kg

ATl SE0H0 M=E 100g 2 =21 1 21E 1 9 HaA: #E SF 20 3009 © 1/3 9

AZ0/0H SSOILESZ(PM-EE)2MS 600mg 2 MEZE 4 o 66.6 H s=2 20|92 M=
39.9g £ HFot= 20I0, AIS BIIEQ Bx AXESL o 4.8g 0l HYEC} 0l BF AXEY

HHHZES 1 & HEH &0 8g ~ 18g s AUootH SSOIOF==(PM-EE)ZM Y

==2(SH-E)e &=l SEsdAMEHAM SS00 Hgt=zs =22 2000mg/kg
S 0240 2L2F0HANE S£4H45 S0lA 23(IB, 54 HIOIX, 4.1. &§X)S JdotH =

ey

AEAIZO S=0ICI==2(PM-EE) 600mg 2 OtASH d32rolet & = UCH.

Metd 2 CHEZAEldE sa4dl tdgs =229 £+ e 2209 600mg 8 1 ¢
HdFHaoR zE LFsIUL
U ARIA B A— YA 2
6.2.1. PINIEEAEUHAEA =
AE 2 B ES
S|
(PM-EE) (Placebo)
ZZ B} 24(PP Set) 24 24 48
Drop-out(20%) 1124 0i== 30 30 60

of. AAAEAID7E - ATitugd Al

fs

2. QMAgAlslo] A7

= AAESAE2 FAHRIHE, olsztg, fIgix MESAge=s CNA=HACH K2l ol

PIMESEANE S2AHUH AHB AZE0l = CIXMESAIEM ZFHItolH elAstE AL HE A
AE=F0AE A, OI=EZAL, 2=HE=, MA atdEe| B A, aEEZZAM, CERAD-K HAS
Aot HE/HLIIF=0 Mol PHEAMES =t CIHESAS WAL 0l OI=0I&IC
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A&z (PM-EE)

N
!

EZ (Placebo)

g}

HE3 424
(Sareening) (D-0) (D+42(£7), 65 (D+84(+5), 125
Randomization PIHESANE &
oL A1F 3 P 4B

1) 12 SHEE 400 IU 0I2He] HIERIE A= QMEESAIEDZ S0 SHE 5= QAL

2) Estrogen replacement therapy =& =4 SEZZHe= AMEZAEIZL 2 AIS0]
JtsalCt.

3) QHESAEUHAINI 2 AMESAEN WS OERH S05t0 U g=z204s 2
HAISAE 5 2 UMESAMEL ZAd&0 Fes DIXAXN 2 Hez MEEHE
Hzot2q HAJ IsSAZES AEAS] oo ool ol &t

4) JIEt EEo 2ud B8 SHEHOZ AZ2LHE=E M= AT 492 S5l g2 =0
otJ|2 stih.

uhAE 3 HE wsE o

1)

2)

3)

2t &8 A EHI(Antipsycotics); Amisulpride, Aripiprazole, Blonanserin, Bromperidol,

Sulpiride, Chlorpromazine, Clozapine, Haloperidol, Levomepromazine, Molindone,

Nemonapride, Olanzapine, Paliperidone, Perphenazine, Pimozide, Quetiapine,

Risperidone, Ziprasidone, Zotepine

=]

Ellls  HzEE HI(Neurodegenerative Disease Drugs); Cerebrolysin, Donepezil,

=

—

Galantamine, Memantine, Rivastigmine

Hlls JH& M (Nootropics@&Neurotonics); Acetyl-L-carnitine, Choline alfoscerate,

Citicoline, Hydrochloride, Nimodipine, Oxiracetam, Piracetam, Protirelin tartrate =
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4) ¢aEH &= 2H(Tricyclic antidepressant); Amineptine, Amitriptyline, Clomipramine,
Dothiepin, Imipramine, Nortriptyline, Quinupramine, Setiptiline &
5) HIERIE MM 12 S0 E2 400 IU 0l4t

6) Estrogen replacement therapy(=4 =EZZH H 2!)

7) XDl HES SHOR gl ABISAE
AL QIR EAI 2188 A=
Period Screening D Active Treatment
Visit 1 > 3 i
Week -2 0 6 12
Window period % +/-7 wfe B
NS0 A v
ol1stA KA v
W gl okmeglel mALY v v
0| SH= 2 AL v W ¥
Zeigs (2o, nuh =5 v v v
b B v v v
ALK E 2 ALO|EALS) v v v
MEBEP X7 v v v
ol At p| A AL v v
ABET2AD) v o
CERAD-K ' v
ADAS-K v v
K-CWST v v
KRE4 M
ADCS-ADL v v
SGDS v v
QIMESAIFHMAX =ets B} v v
SR v
OIHEEAIEE AEo XY v v
0l Atets =tol v v
+=2c ol ¥ v
HEgos 2 HEeY Hg ol i v
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2) IRB AJo] A % Aloj Az}
1-1. =49
219] MY B tlolg 21 PT | CRF | ICF | IB =Pl FEIR
_ 22 =
ZMY 2017.11.10 2017.12.06 1.0 1.0 1.0 1.0 =
Hae
22 = +8 =
2017.12.21 2018.01.03 1 1.1 1.4 1.1 =
a2 t542
=3 =
2018.01.24 2018.01.24 =al 1.2 1.2 = = ~2019.01.24
Sl5a o
20179 119 102 H&49] Aastel, 219) 24/8eS AA 20189 19 249 FFF o2 Hgrysl
A o = = o
o IRB 5902 S5t
NS RO BHHE/ NS R @2“33“"
AR E| &2 F 23 olsteipgalalolppal
R B o e W I s e A - e i =
Tel 82-02-2072-0694/2266
FAX : 82-02-3675-6824 E7 CHSt2 1018 X (<)03080
IRB No. H=1711-092-901
o PR |
EERIES
Tt Z=ol Tmax oll =2
EniD = = SN
PHC?F’M—FE
W 2I2HCH 1 BHOIETIHIZF0I2 T O siotet 3
Ml = 4l o) 2 0| s=m
o
2 e
NE=Rel
Gl =3 Eg|) o7 Ab
B E o Egip
0 =tz O M=s= = . -
A7 O 223131
Ch&f ]
HAE= HEE SENCIEES
=] O MTa O M/288 O He2at O M2/3a
] M3y O ®4as L ggsrdssy
J1EH (H2tal= o)
AlobR 201 TH &t
W =L (MFDS) 3 OtS
A ASeld] 20182 018 25%
=055 HEY (2019 012 242 syt Aolol thet eret)
&l plol slolgxk | 20184 018 24
20184 =22 | 2018 018 252
1. o3
2. g7
,\\CJE;:'.; 3. Eﬂ
=== 4. A3
5. o
6. JIEf
A
= SEAHM 2IME AME= 2l =25 SEaLILE.
= JjEEiae e el o BEAREL i o 514
= A7 glaf=H(ConTlict of Interest)Idf U= HRAD| US
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Ao HAZAZ BE R AXIIS AAH J15H ABAAE B
2F
=

Ar4 3}
1) m}o] &Y (PhytoMeal) A|=3}

O ulgt7t ngo] =5ket7oA Akt
= SAHAK(metabolism)S dt= &
A A1 -Z-(halophyte)2  salt stress% o]
Ade 22 & %4 59 Rt
71578 A F duE uT &

okl g 22y A E AU
A RGOl AUAA =or G
=2 AsaAz {857l oY e
o] @&

O olof GAts ‘A2 Y4 FEW 2=
ARBAE U9 dHEZ BYsto] ‘PhytoMeal(T}o] E)
(10-2016-01834735F1L 20180 S=A|FHOH, PCTEY S
=, 4, dw)o FAIELE s FU s555Y: X

g ooF 22T O AAUH/ESS2HS: 10-1922245)

fie

O mol EY(PhytoMeal) & o] W 100%2E 0§ 7P53l0], B o, S54, B SO TR EY
Se Ao 2w ogo] i ol2A AFLIAI Mttt YA MY R AF hALAP

=
249 Qe & & 9lol, U A% JEPIBAERFOR “AEFDA

(AoFx] A1 ZZ =571 5 201700948543, 2017.08.30)

O A} o E U (PhytoMeal & 01 §310] AESE ALt A

: IOl B 7HR, YRR, AFR(tea), A2 (capsule)F 7|57d
(snacks) =
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2) o] & Y-Z=2{ A (PhytoMeal-Plus) A|=3}

- mlo] EW-Z2{A(PhytoMeal-Plus):  Tto] EH o]
Irilin B fa/dwo2ste 580t fef #
== A7istol H@R A8 UHEEAE
(Dietary  Supplement)?! Jl]rol B-22] 2(Phyto-
Meal-Plus) S 7fgst@ o, 228 AlZ3|ALS0
Al MEHAES —Jﬂo}(ﬁ%- o #AT 7=
2 gr2 Y5 5= ¢ PCTEYS ¢edt
o (==E35] 10-1812319, PCT/KR2017/014763)

3) 7|Ep7I2= «ujo] E0f| 2.2](PhytoMemory)” A|=3&}

- 55 UHF&EE(PM-EE, AlFY: TolEH 2] )2 S50t AT dFHol A= 35% Ui
Qo] AJUHEFZ F71=2Y 24 S F4 R o AXYLEAHS Eolo] 1% olstz 2EE &,
MNERINE G422 714EEstY 240z Z&sigdonz, ARjgo] e §&950o 9= LUEER
o] Kﬂﬂﬂ‘ﬂ AR & Bt "J’ﬂi %EE}F_ g 5 otk GAoA = AL R “ofo] En 2o

SIS

A7) AEOR AUst Fode WY oYY

AR|(PM-EE)2 ©
wgein 7)ol Mol Al
F(Ready-To-Drink)¥l. z|&EZx=2 “022](MemoryTea)’2] r
e A8e W 232 BR2 o0 UG

- Alokx] AlEA|ZEBEIIAS ;201700948545 (2018.11.07)

- Hz2jEo] A=

- GAAIEOl S AR gt A9 =¥ (desalination) X
1y EAL mto] EE](PhytoTea) AR 7]& o] &

- MO EE| 2 8E AR A&, out, A+, 2h7]=

- 3471585l 7|H O 2 Acanthoside B A =X & 7|&

- YRS 2APM-EE) Ui 715 AlERAdE
(Acanthoside B) &f E47|=

5) dol£, ol nel, HRaEe] 252 U3 HF 43
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() 22 AZIA Algazl € MEEHAE

- 0|2 2492 X(Mondelez), Y& |(Nestle), Ul&d Z2|th(Nestle Purina, L& 7}F8](Calbee),
Synder’s lance, Hils Pet Nutrition, 23|91 GB food S0°f T}o]EY (PhytoMeal)S MEZZ HUil H
AEZ W8, 137 USP) F2IUS GB Fooddl2RE % lepit] 2of ojge Uerhe A
AP BAE SRS

MEMORANDUM OF UNDERSTANDING S e

FOR THE BEVELOTMENT OF Thix

FUYTORALT BORNESS UL AMLATION

Diouk-Hos Kim

CEO ! Prasident

Phiyto Corporation

#207 insanute of Molecular Biclogy and Ganstics
Seoul Natonsl Universiy

1 Kivamakra, Kivarakges

Secul. South Korea
Tel §2-10-8220-4119, Fax: 82.70-8820-0100

Doar Mr. Douk-Hol Kim

We, Nestio. ac vory inferoniod in the Priohieal product developed by Phyle
Corporation. ARt having conducted many tests usmg Phylobeal st cur RAD conter
wa bofieve Phytohleal provides many apportunities. in the developmant of new food
and pet food products dus B s anhancement of tasts and himctonalty in
products and Phytobeal’s highty appicatio usage

Doas Eim,
e Neatld
Pleare

Tharofons. we intbnd o purchase laege guantaes of Phytahiesl to use Prytohisal a8
8 new ingredent for cur peoducts, once PrytoMsal & mass-produced. Detads
regarding such purchass will be dacussed at B tme of purchase. We look forwand
1 CoMinuing % COODMMID win Phyle Comonation for e ressarth and
developmaent and business of PriyloMaal

et engary

Thisrey LAVALLARD

e —

Sincuroly

A ik sty b o s s A i e
o Ao e e e g ' b s s

K e

=
Good Food, Good Lik

ajo

(2) o] EH 2], oo EY, HRE9] tlx »F2 9T 0lw FDA MEFARAIE 52 T

EFDA U.S. Food and Drug Administration
Food Facility Registration

Date: 04/11/2018 3:37:58

Please review the registration.

Created Date Created by
2018-04-10 04:37:27.0 che26619

Telephone Number

Facility Name
082 70 48660320

Phyto
Fax Number
082 70 86200100

Facility Street Address, Line 1 E-Mail Address
#105-207, 1. Gwanak-ro dhkim@phytoco.com

Facility Name Suffix
Corporation

Facility Street Address, Line 2
City
Gwanak-gu

State/Province/Territory
Seocul Teugbyeolsi

Zip/Postal Code
08826

Country/Area
KOREA, REPUBLIC OF
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(3) 319l IR O]

@ siejas o
- dloHee 9
(Indiegogo)S ¢

2 53 ARl= B BAH 94 2F

- 319 IR 0]YS Ssto] molEd, molEune], vlRalE MELS 2/5tn AFY 1YY b5

o

ol

Phyto
Corpoﬁition

BtoC
package
for individuals

BtoB
package
for food companies

29 AMEALS] o B U(EvonikAtZ RE] Al2lx B £xF 9A2 9Jsto]

Phyto Phyto

Corporation

Corparation

Unit: USS

10,000,000

Need Raiging of Funds
. Land For ManuFacturing Plant 2,147,043

Construction of Manufacturing Flant 2,030,870

Uses Establishment of MassProduction Line . 3,072,087
. Opetating Expenses 2,750,000

Total 10,000,000

wes og o, o qiet
SNS OFZ18)(Facebook, Linktin, Wikippedia S)x}, ofQ] 2= F2te= HY
Il S sto &

Supermarkets:
Whole Foods Market, Kroger, Safeway, efc.

Discount Department Stores:
Walmart, K-Mart, Target, Costco Wholesale, etc.

Convenience Stores:
7-Eleven, Shell, BP, Chevron, efc.

E-commerce:
Alibaba, Amazon, Ebay, Coupang, efc.

Food Manufactures:
Kellogg, GB Foods, Nestle, PepsiCo, General Mills, efc.

Restaurant Chains:
MeDonalds, Pizza Hul, KFC, Applebee’s, efc.

Local Restaurants
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(5) 71e}f slle] 52 A 41 A
AZUARZA T30 22T EY)S J=7FF 551 UIhE 7HeAEY &8s &8 4

Eh:ﬂxﬂxﬂ T+ W7 diAAEA 228 AEF 2 AR A= g8 . 2E2 X, Calbee,
Frito-lay, Nestle-Purina, Synder’s lance, Hills Pet Nurtition)?] 7] A {14t MEHAE Z9

- SFRAIEATY VI 2 d SELEAE (BA/FA7IY7IeYAAE, BugERGAIEAA B
SEUY AEEGEEAE 2 AA7IsAE 5 BARLEIAY, AEEATIFY aE0E Y 2
e A= 8 59

- SR E A ERETA SEREA, FAERE A5 ARSI EY S5 E8sto diol,
5=, tad X538 o5 A= ¥ 14892 vy & A

33, AIRE ARG HEF 24d 29 AN P L 2t

7t A48Y R Ais

1. Griess reagent assay

- AAFZ0] RNER Y5 AZEE bio-radicalgl NO (nitric oxide)S 7AE5}7] Y35t AP0z A
20 NO9| AtstHEQl NO,, NOs°t ¥hg-5t0] F2 azo dyes P Jot= Gress §H-33 0|83t assay

1) A=

- Griess agent A (sufanilamide 10 mg/ml), Griess agent B (naphthylamide 1 mg/ml,

acid), Standard sodium nitrite (10 pg/ml), 96 well culture plate, Spectrophotometer

A1 o] Griess agent A3} BE 1:12 413

(2) Sodium nitrite® FH=

- oA =, 96 well plate®] 5}H0] 10 pg/mlQ] standard solution 100 uls ‘FojF1l
5t A] standard solution®] =%7} Hho] P2 5]A4S st

8513 NO9| e Pot Zol Jbs

(3) NOQ] =% & ZASIUAL 5t A]|29] HjX] (2L ZRA 9]
plateo]] =2F9] Griess agent mixtureS 2ol &

4) &A1 o] dojut, spectrophotometer2 450 nmo] IIT] (AA) &34

o

- Standard curveS O]

FANE

5

HE]-}\H

—L"

[}
1o
[}

2. MTT cell viability assay
- Cell viability®] BAlo]] W1¥H3] 0] 8E|= high-throughput assay

100 pl A

=g

5% phosphoric
o]-g2t.

= O

o =2

standard solution2 Yot= =T TS 5] A510] standard curveS T

=2 v du

L@ 2 9= olE

96 well culture

- 718 ¥42]= MTT $H3HE0°] mitochondria®] AR Z A £ALS (ex. NADP)H)O|| 2]5to] AL =
U2lg ol8¢ HO2 MIT $AIL Belo] i wapuo] WSS Yo
- Tk ©@7]7Ho] MTT &A1) HAS A =Rsko] AEo JEES (MR R 54 713

D A
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- MTT (=Thiazoly Blue Tetrazolium bromide) powder, 1x PBS (pH 7.6), Dissolving solution (DMSO,
0.05M HCI 10% SDS (or isopropanol)), 96 well culture plate, Spectrophotometer

2) B

(1) MTT powders A% %2 PBSO| & MTT solution (2~5 mg/ml)S AlZ7} Q= multi well
plateo]] BJX]2] 1/109] volum 9 211, XS A|7] H ©0]71-S 1~24A]7F incubation

(2) BiRIE AASH FH, ¥A4Y insoluble MTT formazan crystal2 dissolving solution (577|809l
DMSO =2 acidified isoprophanol (22 10% SDS))C.2 5o #7435} 17g-S AHA

(3) 96 well culture plateo] 200 ule] MTT A B-E 11 spectrophotometerdf| 4] 540 nm mHACH (E2h
A2 SRS

|

o%

3. Western blot analysis
- Western blot2 &= ©A|9] =HAQ A (SDS-PAGE, immunoblotting)2 A& 02 ot BHZ
L uiAlo] XMekx BAMe 7}_5}71] 3 2= BEAdel
- SDS-PAGE (SDS-polyacrylamide gel electrophoresis)Z ¥
ool dojipnl, Qlojo] TR Rstelo] £e wiEapy of

transfer A2 AHA

ol
—_

2 matrix WojlA 27| &2
1
L

membrane)0]] THERALS. 27|

g

[a7)

==

—_

=2 11X} A (primary antibody), 1X} FA|2] host@} 743H Algtalo] 9lod, o|u|x|gt 7Hsgh a4
7t 23t 2XtAA] (secondary antibody)E BHSA|H SREHE ot THIAS] HFA FAo] Jhs

1) A=

- 30% bis-acrylamide mix, ddH,O, 1.5M tris buffer (pH 8.8), 1.0M tris buffer (pH 6.8), 10% APS
(Ammonium persulfate), TEMED (N,N,N’,N’-Tetramethylethylenediamine), Electro buffer (Tris 3.03
g/l, Glycine 14.4 g/l, pH 8.3, 0.1% SDS), Transfer buffer (Tris 3.03 g/l, Glycine 14.4 g/1, pH 8.3,
20% methanol), Ponceau S, membrane (NC, PVDF), TBS-T buffer, blocking buffer, target specific

antibody, HRP-conjugated host specific antibody, chemoluminescence detector

2) Ay

(1) SDS-PAGE (SDS-polyacrylamide gel electrophoresis)
- SDS-gel casting cassette®]|, running gel mixture (30% bis-acrylamide mix, ddH,O, 1.5M tris buffer
(pH 8.8), 10% APS, TEMED)E Ho] 23] ¥, stacking gel mixture (30% bis-acrylamide mix,
ddH,0, 1.0M tris buffer (pH 6.8), 10% APS, TEMED)2} & & comb& Z1 SDS-poly-acrylamide
gelz Fu|ed

m\o

- casting$t SDS-polyacylamide gel-S electrophoresis cassette®]] R, electrophoresis tankof electro
buffers A& F gel®] 2+ wello]] &tHd THElAl A g5 23
- AL TR dAsty A Ads 2FAR F 2~-3A%F F = electrophoresis 1S A
(2) Trsnsfer 174
- sponge-paper-Polyacrylamide-membrane-paper-sponge Q. 2 transfer cassetteo] X
- Electrophresis tankO]| transS}il transfer bufferd]] B F AYS FI519 transferJJJi-j] By
- Transfer’} £ 8% 5 membrane2 Poncaeu SO %}E.LQEN membraneof] FAME THERAL 2ho] T

rk&

(3) Immunoblotting

- matrix9]A] membrane® 2 7L TEHAIS detectiondt= 1A
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- TBS-T2 membrane2 A|A 3t —'.:4, 5% skimm milk (22 3% BSA)Z blocking}d-& #A!
- Membrane A& &, TBS-T (2 blocking buffer)o]] )43t primary antibodyS membranei} BH
- Membrane A|A =, HRP-conjugated secondary antibodyS §H-2A]7]
- biotin, luciferin solutionS ©]85to] $}st ealadArS G &5ty 0]7]1S chemoluminescence detector =

digitizing &}

4. RT-PCR (reverse transcription polymerase chain reaction) analysis

- Retro virusof|A] S-2i3t reverse transcriptase 84S 0|85t Aoz sistA oz 2o SH RNAES
FPdozn getA, FeAcz St ¢cDNAE /dste WS AAA AlaE W&, o] Algs
PCR WA O 2 in vitroAo|A] 2" (n2 thermo cycler®] cycle )92 5=5}0] transctiptome®]
A BAS JlislA st
1 v 1= o a

1) Adrlis
- RNAzol, Chloroform, Isopropanol, DEPC-treated water, 75% ethanol, cDNA synthesis kit, PCR

pre-mix strip, Thermocycler, pair of primers (forward, reverse), Centrifuge

Gene Sequence (5'->3") Accession No. AF a (bp )
NOS Forward TGAAGAAAACCCCTTGTGCT NM_010927 100
1
Reverse TTCTGTGCTGTCCCAGTGAG NM_012611.3 106
Forward CAAGACAGATCATAAGCGAGGA NM 011198 107
COX2 NM_011198.4 107
Reverse GGCGCAGTTTATGTTGTCTGT =
NM _017232.3 107
TNF Forward CCACCACGCTCTTCTGTCTAC NM 013693 103
-a
Reverse AGGGTCTGGGCCATAGAACT NM_012675.3 103
1B Forward TGTGAAATGCCACCTTTTGA NM_008361 94
Reverse GGTCAAAGGTTTGGAAGCAG NM_031512.2 94
L6 Forward TGATGCACTTGCAGAAAACA NM 031168 109
Reverse ACCAGAGGAAATTTTCAATAGGC NM_012589.2 109
Forward AAGGGCTCATGACCACAGTC
GAPDH NM_001289726 160
Reverse TTCAGCTCTGGGATGACCTT -

B. 2 Ao ALLSt primer?] sequences

2) Aguy

(1) Chloroform-phenol RNA extraction

- RNAzol& AFE5t homogenateE THE1l, o917]9] 1/59] volumed]] SHEdt= chloroform&
aqueous phaseS 2|3+

- 1200 g, 4°C, 108 =9F centrifugation A A|

- centrifuge &, aqueous phase®} -=F2] isopropanolZ 20| RNAS R 7AIZ

- 1200 g, 4°C, 105 =9t centrifugation A A|

- centrifuge Y} O 2 RNA pellet2 &

- 75% ethanol& 217, 1200 g, 4°C, 102 =9t centrifugation A A]5to] washing?t7d-& A

- washing ¥P7go] &3 H, &7]50 Fo| 7t ethanolZ 5HAIA RNAE =0 & 525 &

- DEPC-treated water2 RNA pelletS =o0]3, AFnAES AHA

oL
2

(2) cDNA synthesis
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- At RNA A2 S &3 (|24, 2500 ng/ 10 p)O 2 A=F F oligo dT, random hexamerES ‘F 1l
75°Co|A] 5+ J%*l%’:‘

- mixture’} £835| A1 O, RTase buffer, dNTP, MgCl,, RTaseS ‘20| A|RAloA HASH= 259
Al TAIZE 308 ZQF cDNA% rgst

- &3 cDNAS Ao AHEE A2 S]Aeh

=

i

(3) PCR

- 5251 AFot= EE9] sense, anti-sense primer?t HEAHS ZtE DNA polymeraseS ©]-85t0] EA
sequences 5=

- thermocyclero| Al &%, cycle, Al7H59] 2AS UH =m

- GIA2, GAPDHE leyeled S6'COlA 40% S¢t F%o] Soi, 0|2 245) vl

- OFR]2tO. 2, Agarose gel electrophoresisS =50 bp Z7|®¥ B2 E stil, UV lighto] 4] bandS =
Ql, ZtHlet2 F&Z olulxg2. A Aa H Uy

5. DCFDA(2',7 -Dichlorofluorescin diacetate) ROS(reactive oxygen species) activity assay

- DCFDA (2,7 -Dichlorofluorescin diacetate) ROS activity assay= A|ZUZ SA% DCFDAZ}, Alx
ol A /3=l ROSO| 2l 4tstE o =M AB/JEl= DCF (2°,7 -Dichlorofluorescin)?] g3 57

ste ¥2le S8 222, high-thoughput assay®| shL2 A4 o]-go]

1) A=
- DCFDA (Sigma-aldrich, USA); 50 mM 8902 aliquot -20°C Y3, 96 well plates,
Spectrophotometer; Fluorescence, chemoluminescence 7|5 A|¥ 7]|7], 1x PBS (pH 7.4) buffer

(1) A =x9o] Ao A= MN|ZE seeding, incubation F; Plate reader”]7]9] Ad5of wiet th2 4]
LUt 0 2 96 well culture plates AFE gt

(2) d%&ste= A2 treatmentStil 3~24 H (Ao ©2f, HiAYZSo w2t A4 AR A74)
incubation

3) 71 HiRIE AA T BA volumes £ (96 well plate?] 7% 100 pL HADH) 100x Stock
solution (50 mM2] DCFDA aliquot)g HJYHo] 1x9 %%7} E%E treatment, 10~40 min
incubation

4) ¥ix] A7 =, 1x PBS (pH 7.4) solution® 2 washing

(5) thet Ze 27O = plate reader2 ZAitS =7 SHct Reading setting: Fluorescence, excitation: A

=485 nm, emission: A=538 nm

6. Western blot analysis
- Western blot2 F ©A9] =X 9l A3l (SDS-PAGE, immunoblotting) S H4&OC 2 5l ERZ
tdel FYEAe AW

rlr

- SDS-PAGE (SDS-polyacrylamide gel electrophoresis)2 tHH WA S22 matrix WolA] 7|8 &
elapgo] Qofifnl, ool LT Alstelo] £ WEIA 9 (membrancol WA 71
transfer RS AHA

S wrsaby ool A%E 212 A DA bandS elsh] glstel Sm U Aeo)
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15} A (primary antibody), 15} &&12] hoste} 7}3t Flstelo] glom, of
SH

% 2 D]
ZA3E 2XHA] (secondary antibody)S §HSA|74 2R 2 SH= THEEAICl Hakd HAMo

) A=

- 30% bis-acrylamide mix, ddH20O, 1.5M tris buffer (pH 8.8), 1.0M tris buffer (pH 6.8), 10% APS
(Ammonium persulfate), TEMED (N,N,N’,N’-Tetramethylethylenediamine), Electro buffer (Tris 3.03
g/l, Glycine 14.4 g/l, pH 8.3, 0.1% SDS), Transfer buffer (Tris 3.03 g/, Glycine 14.4 g/l, pH 8.3,
20% methanol), Ponceau S, membrane (NC, PVDF), TBS-T buffer, blocking buffer, target specific

antibody, HRP-conjugated host specific antibody, chemoluminescence detector

2) A=Yy
(1) SDS-PAGE (SDS-polyacrylamide gel electrophoresis)
- SDS-gel casting cassetted]], running gel mixture (30% bis-acrylamide mix, ddH20, 1.5M tris buffer
(pH 8.8), 10% APS, TEMED)E Yo Z3l ¥, stacking gel mixture (30% bis-acrylamide mix,
ddH20, 1.0M tris buffer (pH 6.8), 10% APS, TEMED)2} &8 comb2 il SDS-poly-acrylamide
gelZ &[S
- casting3t SDS-polyacylamide gel2 electrophoresis cassetted]] &7, electrophoresis tank©]] electro
buffers A F gel®] 7} wellof] $HHE Tl A28 23
- VLSS HAE Adste AR Ads 2GAI F 234K B = electrophoresis 1S A%
(2) Trsnsfer 174
- sponge-paper-Polyacrylamide-membrane-paper-sponge 5O 2 transfer cassetted] &
- Electrophresis tank©]] transstil transfer buffero]] @ H AYES T35+ transferv}?] X183

o
- Transfer’l £82% T membraneS Poncacu SO B=C 2H membraneol] H-Ar= CHERA 5Fo] 7}

v 1=

S
(3) Immunoblotting
- matrix9A] membraneC 2 2712 THIAIS detectiondt= I
- TBS-TZ membrane2 A|AISE &, 5% skimm milk (2 3% BSA)Z blocking?} 2 #A!
- Membrane A|A $, TBS-T (22 blocking buffer)o]] 8]A13t primary antibodyS membranel} YH&
AlZ
- Membrane A|A %, HRP-conjugated secondary antibodyS ¥HS-A|7]
- biotin, luciferin solutionS ©0]835t0] 3}st BalsAFS G &5ty 0]7]1S chemoluminescence detector

2 digitizing 3t

7. RT-PCR (reverse transcription polymerase chain reaction) analysis

- Retro virusO|A] S-2f3t reverse transcriptase A E 0] &35H Aoz sstAlo gz EQHAsSH RNAS
FPdozn getA, FAcr St ¢cDNAE /dste Wde 7A AlgE W1, o] AlgE
PCR I} O 2 in vitroAolA] 2n (n2 thermo cycler? cycle $)tE SZ5}0] transctiptome?] A
 BAg Thsbl o

1) ddrlis
- RNAzol, Chloroform, Isopropanol, DEPC-treated water, 75% ethanol, cDNA synthesis kit, PCR

pre-mix strip, Thermocycler, pair of primers (forward, reverse), Centrifuge
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Gene Sequence (5°->3") Accession No. AF a (bp )

. Forward TGAAGAAAACCCCTTGTGCT

iNOS NM 010927 106
Reverse TTCTGTGCTGTCCCAGTGAG

CoX2 Forward CAAGACAGATCATAAGCGAGGA NM 011198 107
Reverse GGCGCAGTTTATGTTGTCTGT -
Forward CCACCACGCTCTTCTGTCTAC

TNF-a NM_ 013693 103
Reverse AGGGTCTGGGCCATAGAACT -
F TGTGAAAT ACCTTTTGA

L1 B orward GTG GCCACC G NM 008361 o4
Reverse GGTCAAAGGTTTGGAAGCAG -
F TGATGCACTTGCAGAAAACA

L6 orward GATGCACTTGCAG C NM 031168 109
Reverse ACCAGAGGAAATTTTCAATAGGC -
F AA TCATGACCACAGT!

GAPDH orward GGGCTCATGACCACAGTC NM_ 001289726 160
Reverse TTCAGCTCTGGGATGACCTT -

H. & AJFo|A AFL3F primer? sequences

2) A

(1) Chloroform-phenol RNA extraction

- RNAzol& AFE5}Y homogenateS THE1l, 9719 1/59] volumed| SiE5t= chloroformg 20}
aqueous phaseE 2]g

- 1200 g, 4°C, 108 =9F centrifugation A A|

- centrifuge <&, aqueous phase®} =9 isopropanol2 20| RNAES R 7AIZ

- 1200 g, 4°C, 105 =9F centrifugation A A|

- centrifuge Y O 2 RNA pellets &5

- 75% ethanol& 217, 1200 g, 4°C, 102 =9t centrifugation A A]5to] washing?t’g-& A

- washing ¥7go] 2 §, 57|50 Fof £to] ethanold SUA|7 RNAE =0 & =25 &

- DEPC-treated water2 RNA pelletS =o]3, IS AHA

(2) cDNA synthesis

- st RNA A28 =3F (2500 ng/ 10 u)©. 2 ZA=F H oligo dT, random hexamerS 211 75°C 1
oA s A7)

- mixture7} 85| A O™, RTase buffer, INTP, MgCl2, RTaseS 20| A|ZALA HA S 220
A 1AIZE 302 59t cDNAE /et

- §/4% cDNAES Ao AMEH A

(3) PCR

- S E5HALSH= B9 sense, anti-sense primer?t WEA-E ZFE DNA polymeraseS ©]-85}9]

dlm

A sequences &=

- thermocyclerol| Al 2%, cycle, A7F59] S

- oJA]|2, GAPDHY lcycled 56°COllA] 40% SQF 3 . o]7
- OpX]2r o 2, Agarose gel electrophoresis& =5t bp Z7|EH &&=

o1, Jhulete @ue olulxgt &

8. MPTP(1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine) A& =35 L&

- MPTP (1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine)2 =otPlA ANz EojAoz2 =43 AHE
5t= SIEY. AAUZE 545 MPTP= BBB (blood brain-barrier)S E1}5t1L glail cells®] THARLt
o]l 95 MPP+ (1-methyl-4-phenylpyridinium) JEj2 Fdo] E. o] A2 Dopamine transporter
of ofsff =gl AFAE WH=Z o]FstA =i, MPP+= AIZGAIE WE 0] EZ=e2]oto] complex

LI LIS
o] g2 o,
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) A=

- C57BL/6 mice, MPTP (1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine) (Sigma-aldrich, USA), 0.9% saline,
0.5 22 1 mL insulin injector/syringe, oral gavage catheter (mouse-&)

2) Alslupy

(1) 6~8 weeks post natal C57BL/6 mice (body weight: 2244 g)= 1 week Z9t acclimation periodS
71

(2 A71"or 2AS 5A5H gERLLE 0.9% saline2, AFFol= AN o2

0.9% saline& 7~14 days =9t p.o/ip2 Fof 3

(3) Al29] doses & W T, 20 mg/kg®] MPTP in saline solution® 2 H intervalsZ 43] ip injection

AALL =40 olst HALS ®WA|sH7] oto] 30=~1A17F FA 22 mouse care AA|

ﬂ

Mgt A& in

9. Pole test
- Pole testi= UL et AWAAIZ o §ote] wupuld AFME )5S AT 4
o, Subeld AZAY pole test 2 Ato]o] HTEAS SIS £ Zut g B

) A=

- Pole (RHAIAIAL, 0.7~1.5 em A|F, 15~25 cm®] A0z AT ZAf 7], #U2 d4A = &
W= AZA {A]), timer, 7] 5A]

2) AR

(1) 232 71702 moused] ]2} 912 FFote= =1 Yoz Eof Yo ES AL A7

(2) MPTP-intoxication®] & 1,3,7 daysOf|A] time of turn, time of descendantS

() & 8 BT H A% FARA A4

ju

10. ITHC (immunohistochemistry)
- Immuno statining®] Z=AHA FRQl [HC= 574 ©HEC] 9]X], interactions

© g ZAit= DAB, flurophore conjugated secondary antibodiesS ©]-&5}0] A|Z+&}

ol
ol
N
10
&
ok
rE

0%t oy

) AdAia

- Cryosctiond compound (Leica, Germany), cryosection-& microtomb (Leica, Germany), I3t 30|73
(Nicon, Japan), Hydroperoxide (Sigma-Aldrich, USA), DAB staining kit (Vector Laboratories, USA),
primary antobodies, secondary antibodies, 1x PBS (pH 7.4), Triton X-100 (Sigma-Aldrich, USA),

mounting solution, ethanol, xylene, A]&-& slide, cover slide, 30% sucrose solution, 4% para-form

aldehyde, 23% urethane, AA} Q5 £H3HAEX]

2) A

(1) A miceE 23% urethaneC 2 ==AI74-8 O], 0.9% perfusion AA]. dao] HAAHH T 4%
para-formaldehyde S AF-85}0] brain tissue fixation

(2) A&t & 4% para-formaldehyde 2°H0]] T H, 30% sucrose 8% 0 2 &7 dehydration A A|

(3) 117d0o] = brain tissueS moldo]] 13t F cryosection® compoundZ EOf, -20°Cof|A] mold ¥
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(4) moldE microtombC. 8 TEZ A|AISIY (F7= 8~30 um) 1x PBSO| Hgh

(5) hydroxylperoxidase blocking solution(0.3% hydroperoxide solution)© 2 backgroundE A+

(6) PBS-T (PBS + 0.1% triton X-100) solutionZ tissueS 3 times washing

(7) normal goat serum2 L33t blocking solutions ©]-85to] 2h, RTOJA] blocking AlA], o]& 33]
PBS-T= washing

(8) primary antibodyS 4°C, overnight Y12, 0] PBS-TZ 33] washing

(9) secondary antibodyS 1H RTO|A] §F-2 o]|% PBS-TZ 33| washing

(10) BCA kit solution §F-2, 1H RTOJJA] ¥t-& o]|& PBS-TE 33] washing

(11) DAB kitZ 2HAgEe

(12) M= £A-& dehydration & A%l & mounting solutionS Z 1l cover slideE @2 F 23

(13) dujge= ofn]%

1. LPSE & %% BV-2 microgilal cellsOof|A] PM-AL, PM-EA, 12]1 Compoun A9]

<H,OEx> wvs. <EtOHEx>
D
Y U

(M3ure ARST Azel A s etet B

O FH7|Ho = HE 359 ARE AlTY/hOn], BV-2 microglial cellsolA] Al A 5-0fl Tigh in
vitro A &S 7198t
O PM-AL

molEY (55010 2
- Alkaloid compounds®] =%

- Antioxidant activity= FA] &

%%*)4 e F&59] alkaloids 2&&
o

O, acetylchohnesterase activity inhibition &§-50] 7+

o%

O PM-EA

- o]l EY (E50if g€dBaho] g4 FH 29| ethylacetate &2
SF o
[e] =3

- Poly-phenols®} flavonoids®] &+ O 0, anti-thrombosis, antioxidant activity”} =
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O Compound A
- PM-EAYA R ad/d A&
a

Aoz ota]lE isoflavone A EQ 3=
- Anti-thrombosis & A} &

ol &
1) PM-ALQ] 8 AHEZS gL 319

(1) Griess reagent assay, MTT cell viability assay 21}

O BV-2 microglial cells in vitro A&0o]] AL PM-ALS] A3 &5 =Rlst7] $Jsto] 2| 400 p

gmlRE] AlAfstel AZEHS 3t (1Y 1)

120 4
One-way ANOVA (Tuleev)
100 4 #: vz Control group
2,
ZEE
= =
_E 0 GO0
2 40+
) 20
04
LPS - -+ - - - -
200 ng/ml
PMAL . 50 100 200 400
us'ml

=2

I 1-1. in vitro ™o A&3517] 23t PM-ALS] A% s=5 =Qlstr] 9isto
BV-2 microglial cellso]] Tist NlZX =548 =9l

O N=z=74do tigh fo/dol AHA] o= 2o 5= 50 pgmls 2oz F7F 482 Y

O PM-AL 50 pg/ml2 2|tz MR350, AAES0] X|E2 AFREE Nitric oxide (°]3}, NO)Q] H}

2 g2 A=ES ozt 27 22 AR (O™ 1-2) (534 2919 g HA)
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254

120 - One-way ANOVA (Tukey)
s #:v1. Control group
F 20 - P E_C 100 #:yz. LP8 proup
E *HE 3 E
= 154 e = ?:_:S ek
s = =< g0
=7 10 z 3
&5
% & 40
5
20
0- 0
LPS 2 =+ = +* =+ =+ LPS e =+ - + + +
200 ng/ml 200 nz/ml
PM-AL _ _ 5] 5 PM-AL
us/ml 30 * Ry 50. et = 2 50 5 25 50
23 1-2. PM-AL A B9 A7 NOYETY g4 =l A Alz=srd =9l

O %83] PM-AL fraction®] %2 FESo|x E5t1 (50 ug/ml) BV-2 microglial cellsof] Tfst
cytotoxicity® HEOU, ABE (5, 25 pgml) TANNE 2 FAE BHS Hol| G

O =205 vy Mz 282 stAY (ot ¥, A B2 HA M2 samplesS d= 52
ol 2o

)
v

2) PM-EAS] FABFE &

ofr
o

(1) Griess reagent assay, MTT cell viability assay 722
O In vitro neuro-inflammation cell modelofA] PM-EAQ] T EHZS g5 ZAZSs5t7| st AA =9
Mg AA

O PM-EA ©E= 400 pg/mle] 1x=5 A8s5to] NEE=XS 7HAASIS 00, BV-2 microglial cellsof] =

42 Holx] %eg

o] sk
Y

Onz-way ANOVA (Tuley)
#:vs. Control grovp

% of Control

Cell viability

LPS _ + - - - _

200 ng'ml

PM-EA - - 50 100 200 400

peiml

3 2-1. PM-EA2] BV-2 microglial cells®]] TH3t cytotoxicity 21
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O wfed, ZAAe S0 802l DMSOAA | 342
o0 o] 552 J|F02 FAPAE a5 AYHoR 7

O LPS (055:B5 strain, 200 ng/m)2 Z/J5}El BV-2 microglial cellsol A A1Z A5 X291 NO9| o5
Al sHolstgon], PMEAY w0 ERO0R Ao AEE AL =Hlg (1 2-2) (Yl

o SyxQl AY AUA)

1w

Dn -way ANOVA (Tul=v)

#:vs. Control sroup

g 5_: ¥ ..L:-gruL]:
= 2 E
= 2%
o z -
Q s =
Z &}

LPS = + = + + + LPS +
200 ng'ml 200 ng/ml
PM-EA _ _ PM-EA _ _

e 200 20 100 200 i 200 20 100 200

 2-2. LPSE &AJ3HE BV-2 microglial cellsOf Al PM-EA= =50 9J&X0F NO9| W&EE
Rste

|-|:|
O:::
rpt
mu
=
2
ool
mjo
I
Ra)
59

O Z9]a, LPSE A|2]gh PM-EAY] 2|t&%: AP (200 png/mi)ofA Al 3
t 22 §7M0= sl PMEAL BV-2 cellso] Tisto] AR 02 Mgt 2HYL el

(2) Western blot W8S E¢ 454 oA 2 2l
O BV-2 microglial cellso]l TI5t FAS B52 FWst7] Yste] TR EAWH western blotO
2 454 UPRARIE] BY oAE AR

O AN =22 cultured BV-2 microglial cellso] PM-EA (=% 20, 100, 200 pg/ml)E *|2]5t1l 305
g LPS (200 ng/mhE BV-2 cells2 st st@on], 2047 § RS AjRZ 3 Esto]

western blot &2 Alx|gH

O A-454 JAIZ F2 AFEE iNOSYF COX-25 BAO235H= RS ARZSI0] western blotS
Arletglon], Suae] Gl Algold BA welde] M weke shlg (23 23)
- iINOS+= ¥3%7d radical?l NO (nitric oxides)S ¥/dst= §40|H, o] §49 /do] AALHRUYES
749 E|siA] XAAISTOo 7 R8PSt &~ Qlril ghre 7K L7} 9 g
- COX-2%= PGs (prostaglandins)& ¥/dsh= 840lH, PGe F5¥H-3S Eetste AlewAtd

g O
- o] HE A, DEAe 1A e

- 147 -




iNOS — N e
s - - —_—
R
LPS - + - + + +
200 nz'ml
PMEA } aw W 10 200
ne/iml
3 2-3. Western blot 21}, LPS2 &443}E] BV-2 cellso| 4] PM-EALE =& oJEA Oz AZA
oi7helte] wag oixerg el
O Western blot A1t PM-EAE= w0 oJ&X0oz AXA mj7iQlxte] LS 243 Qg 459
=il Ag AA)
(3) RT-PCRE =3t cytokine &gl &AM
O PM-EAS] FAAAS 7182 24517 Sistol mRNA 241 9I5lel, RT-PCR ¥4I AAlat
O AR %9 BV-2 cellso] PM-EA (5% 20, 100, 200 pg/mhE #2jgt & 1At § LPSZ
microglial cellsS A=5}¥ 0.0, 3A]7F F| RNA extraction buffer2 RNA Alg &
, RNAS =307 3l= ¢DNAZS 3H4, U}X|2to 2 mRNAQ] 43S
AxlE HOC
o] Al
=

ai7iQ1AFQl iNOS9F COX-2& u]u]st
2 (29 24 @9 594

oAa= A
a o o
9o
=

2 JAtdA &

O o]%, RNAGA| 7
PCRE ZZs5}o]
O PM-EA+ western blot®] ®Z 0]

454 cytokined] IL-180] Eo] :

L A

g AAD

GAPDH

LPS - + - + + +

200 ng'ml

PMEA B 0 20 100 200

ugml
33 2-4, LPSE AF2%E BV-2 microglial cellso] Al mRNAQ] ¥312FS RT-PCRYIHOZ AIFEA

44
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O s 242 9Asto] PCR UFS WAlslo] £ An A5

a

O PM-EA= LPS=Z J3tel BV-2 microglial cellso] T3} iNOS, COX-29] AA|gsHT}t &2 ¢
%73 cytoklineQl IL-139] WS AA|TozN APGESTS AT AT (O 2-5)

ooo =2

L

5
4
&
"5%3 58 ?
B=Rt] o
W2 o
«©
g “gt
L 8
0 0
LPS S T S LPS -+ S O
200ng/ml 200 ng'ml
FM-EA - - 200 20 100 200 PMEA - - 20 20 100 200
pe/ml gl
1 [ 8
3 [
58 5 -
c
£92 53 534
] =] 2
[ £%, e
E1 = =2
0 0
LPS + - + + + s - 4+ - 4+ 4+ + IPs - 4+ - 4+ o+ 4+
00 ng/mi 200 ng/ml 200ng/ml
FAERA 20 20 100 200 FMEA - 20 20 100 200 PMEA 200 20 100 200
ugiml peml ug'ml

39 2-5. LPSE A}=23F BV-2 cells®] mRNA sample& qPCR & Est E57d

=2 [e)
mediators®] WS PP oz BASH

(4) Western blot2 =3t initial mechanism &2
O GAIRE PM-EAQ] 7| ZAZ ¢fsto] Qlitel TiAlo] SolAQl FAE o] &sto A5 =7] 7]
Ao FAZ AAIE

o]

- LPSE= TLR4 receptors 7455t €54 AlsE AGst= HE AXH

o O
$9] 3t 229l MAPKs (mitogen-activated protein kinases)?] =42 &Qlst= Ald-S AA|SH

O AAX %=z 9] BV-2 cellsS serum free mediadA] 2A|ZF incubation, 0] %, PM-EAS X|2]|5}% 00,
1AIZE ] LPS2 ALSE F, 308 o] B Alas HS59e

O <Ql4ta]slel ERK (MAPKs©] Q%) ooz ZHjtsl
SQlstd o0, PM-EAY o] oJEX O R B Fast

LPS +

= - T+ 3 B
200 ng/'ml
PMEA 00 20 100 200
pe/ml
73] 2-6. MAPKs®] &}L}9] ERKO] 2HAst= stolst
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O ¥ZX cytokines, mediators®] MALS S wol= QXS] NF-kBAISOf Tfsto] AAE AlA]
- NFBE 0|79 FHOH BuEel IkBao] ofa) THe] TS WS

O PM-EAL 520] 9EHO2 kB-ao] ANBtS olAlstol ABUGLS RAAL TR

plxB-a
LPS - + " + + +
200 nz'ml
PMEA . _ 20 20 10 20
peiml

a3 2.7 NF-xBO] #48 oRJshs BAHY IkB-ag]

=‘,’L_L
ic)
ju
ok
ro
0%

O PM-EAY] &57452 $asty] st 27148 7150 gt 274

=2

o¢
)
ML
%

3) Compound AQ] HAI7AES &

(1) Griess reagent assay, MTT cell viability assay 72}

O PM-AL, PM-EA frationd]] 3502 123F & ot 311591 compound A9 §5EM4E ¢sto] A
AsE 2NL AN
O oY sIFE24 AFst 5% (100 pM)OJA = BV-2 microglial cellso] thst =48 Ho|x| 9

160 - One-way AWNOVA (Tukay)
3‘ 140 #2  #w Control group
= £ 120 #ns
0=
= 5 1004
E = 80-
@ X 60+
o 404

20

04
LPS = + = e - L

200 ng/ml

Compound: Sc
uhi

- I 23 50 100
- ———

33 3-1. BV-2 microglial cells9]] tgtCompound AQ] AL =2 ZAA AlA]
O ZARAo|wA A& folst =59l 20 yMS YUo]2 MAst LPSZ AF=2% BV-2 microglial cells
5 (2% 32) (3¥lo] SR AF A

- 013 71 2HAHoIA AHSE compound A FEE 2, 10, 20 pME AT ATk BA

1A

~

=
]_

oo
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24 - _ One-way ANOVA Tukey)
i *n; # vi. Control group
- = #* v LPS group
o 20 2
) —
i F— =
E - 16 #x% E "E
- A = =
£= B
@] 8- = 2
Z P a o
4+ #n3
-
LPS - + - + + o+ LPS -+ -+ + 4+
200 ngiml 200 ng/ml
Compound A - = 0 2 10 20 Compound A _ = 20 2 10 20
WM - WM -

3% 3-2. LPSE AF=E BV-2 cellsolA] Compoun AS] FHF §53 =<l

(2) Western blot 2 &3 5744 UIZAUAT 2 &<l
O ol Adddx &Yt =UA compound AS A|2|FF BV-2 cellso] LPSZ At=3F &, 20412
A samplesS 25351100, 0]712 western blot Y o2 FHFA FA4 UA

O PM-EASH: th27] @54 UHQIAlel iNOse] WHe o] ojER o Zojsglolt, & 2 o
VAN 935 13

7NQIALQl COX-29] A ZHashe Hae aQlshr] 28 (17 3-3) @Wo] E1xQl AF AlX)
iNOS — e
COX-2 — . "

B-Actin | NEEG_GC———— N —

LPS - + - + + +

200 ngiml

Compound A
ML

O olo} Ze AP AL, FA] compound A% FAUFAS 7IHEAS 91510l mRNAEA
2 AN
(3) RT-PCR-E &3t cytokine &3 24

o2
og.
o[\

O LPSE A}=3t BV-2 microglial cellsof|A] 3A]7F #Q] mRNA 2¢d-S £, compound AZ]
IRE BAT (IR 34) G¥O] SUAY A AA)

a
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G.mH _
i +

LPS i + = e
200 nz/ml
Compound A _ N 2 10 0
M
2 I

3 34, Compound A°] LPSE AFESE BV-2 cellsOflA] H5AJ cytokines, mediators©]

O PM-EAQ} UEIZHA| 2 E5d mediator?] iNOSE =, MASA cytokineQl IL-132] &3& Eo|A
oz XS Fa
O th2 A52 79t US4 cytokine, IL-62A] compound A 55 O]EA 02 7}481S SHols!
pIxB-a
total-IkB-o
LPS - + = + + -+
200 nz'ml
Compound A _ 20 2 10 20
Y
a9 3-5. IkB-09] S2]& IO 2N HZSA] transcription factorQl NF-kBe| & =& =4S

(4) Western blotS =3t initial mechanism &2
o] J&aEAOZ [kB-09 S2& AA|FtC 2N HESA transcription factor NF-k

O Compound A=
Bo| &3 AAst= 7|1AS 7HAE &l
o] AuE= MAPKsO 4@ #AHS

O Compound AS] 2ot 7|82 &elst7] ¢jsto] A¥h
shitel p3go) HHES A (1Y 3-6)
p-p38 -
LPS - + - + + +
200 ng/ml
Compound A 5 0 ) 10 0

uhi

olx o

2] 3-6. MAPKs?] 2Z0]
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O Compound A9] ‘s=of w2 p389] 2idsto] Wslrt QrHo]
2K FUHEF G52 Holk o=

O Compound A 857452 &g3517] Y5t x7]4ls 7]1&o of

P

SFZ0] TIrillin B 9131 BV-2 O ZA|Z 2 MPTP-S & ZujulAlZA|
5ol AAXgs ¥ 1 7|Ao tste] A4S 3YotS

1) Griess reagent assay, MTT cell viability assay 731}

O PM-EA A&
- tolEY (55U FARDO
- Poly-phenols@} flavonoids©]

o]

AL FEF9 ecthylacetate =3 &
t23o] o0

—_

d

, anti-thrombosis, antioxidant activity”} =

dl

O ZI71T o2 HE] PM-EA Al82 Al529rOn, BV-2 microglial cellsof]A] TAIHAEZS, dharst
g0 tigt in viro AHE-S X188t

=2o=

olr
0

LPS (055:B5 strain, 200 ng/ml)2 Z/J3}El BV-2 microglial cellso]]

A AZEBS &Y NOoJ |
ﬁﬂe gelstRon, PM-EAS] F=0] oJER oz HFo] A= ZS &t (28 1-1)
-2 SE A=l PM-EAQ] Atz AT (200 pgmhoA N AAEE0 FFe 774
ol 719 3lolslgl S
WL A2 1w A Ta
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One-way ANOVA (Tukey)
#: vs. Control group
*: vs. LPS group

A B
204
3 16+ ‘?Q
3 < 12 % E
23 ) > -.('3
(o] = ©
=z 44 (u_; S
u.
LPS - + - + + + LPS - + - + + +
200 ng/ml 200 ng/ml
PM-EA . . 200 20 100 200 PM-EA . . 200 20 100 200
pg/mi Hg/ml

23 141 B2 OlAZAEOIA PM-EA AIROl chgt AZAEOIA
A NORAL WES foMoz MaE AWe SYHoz 43 wius
ANOVA EA, Tukey’s method, p<0.055 EAX o2 S9Jst 7

2) DCFDA ROS activity assay 21}

O DCFDA+= AlzYl AtebA &2 2Rlst7]9fsl 435k high-thoughput assay 2] StLEZ4, Al
i ol 4tetel DCF 249 dd2 545t Yoz 2 €

- Al& PM-EAS] 4tet @52 &RIsH] ¢J5to], DCFDA assayS A%, 5= o|&A 0=z Oz
o] tste] ROS f&o] Fopal 742 &helgh

One-way ANOVA (Tukey)
#: vs. Control group

DCF fluorescence
% of Control

PM-EA . 20 100 200
ug/mi

3% 1-2. BV-2 DA WA ZOA PM-EA Al=0f Tfst &/ditao] A4S &0l A2 50 = 4
3] dtEste UG AutE S, (One-way ANOVA EA| Tukey’s method, p>0.055 SAHRO=Z
golgt Aoz 715)

& PM-EAQ] XHAZAA a5 718 #A4g 9lste], Western blot 52 WS ARHE5}H]
o
=

o
- PM-EAQ] A3-s%= Griess reagent, MTT % DCFDA assay?}l TUstH, Az L vy A
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- WA, Griess reagento] A 29l PFo] INOSS| UH 24T IO, AF AR COX-2
TR AA G4 HAR
- EF, AEU NS WY AR ALGEE HO-l Bl 9 571E Hstag

One-way ANOVA (Tukey)
#: vs. Control group
*: vs. LPS group

- B C
INOS‘ — W — — 2 1404 *ns
c8Bm] = 0—ms
W
COX-2 | Wi - s s 15"
G @ 80
H0'1 — — a E 60+
g 3 a0
s-actn [ = -
X ol
LPS
s F & o # LPS . 4+ - 4+ + +
200 ng/ml 200 ng/ml
PM-EA _ - 200 20 100 200 PM-EA 200 20 100 200
pg/ml T
pg/ml
c S 120+ - It
£3 s -
= —a 1]
<E 3% ™
ﬂ‘-‘ s Ak
S ag %
>¢ O - 40 #ns %
o S =
o% 227 b
=®

L=
I

LPS o - o+ o+ + LPS . %+ . + + +
200 ng/ml 200 ng/ml

PM-EA _ _ 200 20 100 200 PM-EA  _ _ 200 20 100 200

pg/mi pg/mi

3 1-3. BV-2 0[N ZA|ZojA] PM-EAQ] &
HO-12 5% oJEANo= Hdo F7IE &<l
2. Image ] (NIH, USA) m 2 7388 2}83}0] o]u]A]

A Tukey’s method, p<0.055 EAA O R SoJst 7107 7Ix)

e ne

4) qPCR (qantative polymerase chain reaction) analysis 21}

O A& PM-EAS] 7] £A4& 9sto], BV-2 DN WA Z2HE mRNAS 22|35t §, cDNAS A
o

O G357 cytokines?] HH 42 &l ALl Ht M27IHS 34T & U=

- gk 954 OPIIARl iNOS, COX20) AEA AAS FAsHAOD], BEA. cytotoxic
cytokines@l IL-1(3, IL-6, TNF-02] Zt4A HA] 2Qlst,
- Western blot analysis®] Z 1o} OFXIZ7IA] 2 HO-1 HEiA Q] Z71E =HQlgh
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One-way ANOVA (Tukey)
#: vs. Control group

*: vs. LPS group
A 8 B 25 g
5 b o] ne
E 'E' 6 # ns o _téz.o
[ % S15
<0, o
O 5 5
&5 2 & S0
0% 2 B
€0 o
LPS | 4+ . + + + LPS . %+ - + + +
200 ng/ml 200 ngfml
PM-EA  _ _ 200 20 100 200 PM-EA _ _ 200 20 100 200
pg/mi pg/mi
C D 8
T B i
a £ e
% 5 oo
Q g O
Q. O 4
3 . a.,
Lzl,_ ._'3 - ﬁ 2
(=3 =2
o
LPS RS . o & e v
200 ng/mi 200 ng/ml
PM-EA PM-EA - 200 20 100 200
pg/mi pgimi
E 30
e °
s g
5 5n 3
< © < O
06 9%
3; w10 T ow
=3 o8
2 T2
0
LPS . + . + + + LPS . 4+ . + + +
200 ng/ml 200 ng/ml
PM-EA  _  _ 200 20 100 200 PM-EA _ _ 200 20 100 200
pag/mi Ha/mi
33 14, LPS2 AL2gH BV-2 UNIA LA PM-EAS] FMAES 25 U NZ8s a5g =
cytotoxic, pro-inflammatory cytokine2] AR Lol Z7F =l A =1

ra ol HO-19] < a1
2. (One-way ANOVA EA Tukey’s method, p<0.

S
o
(9]
uju

7
o2 3-43] WEstel SAF ANE &
AMoz gojst o2 HF)

3. MPTP AlS1S2 9o PM-EAQ AIZAZ oMl ¥ HEQPA BA

O MPTPL =xigl A3 R0 Soiog Hgoh HYTEL W YA slovl HYYNYA
208 47 So AH8HL 98

woteld AZAAZE MPP+ (RAlO] So0i7k MPTPE CF2 A7 Ao
2ol ofstel ATP A4 Ash U ROS Y 58 Soto] APMEALS Gr3t

rl&"o

O MPTP acute modelZ ©]&35t0] AFFE5S F=stt, FAetd nMuwA=7t HEstk= NO
s

radical, cytotoxic & pro-inflammatory cytokine S-0f] 9|5t HZ-& ofstA|7|H, £ AR A0 &
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Ao 7<7ﬂ =]

o=2 T a
- AFE5Y Al 2L ol dojuAl He A 249 ERE Bt 4 Ao, oo st
of we MPAT Zupt Bio UG

O 4y 5822 4 57 2 (EZ MPTP P52, PMEA 50, 100 mgke/Tdays 5017)0
2 Ugon, 2 Fo] UES 7Y 5O ARE Fod (JETT MPTP £0{FL 09%4%%)

a1

HE H=tEA sobral oA 23+ AR "

One-way ANOVA (Tukey)
#: vs. Control group
*:vs. LPS group

A B
m Ak : m IR
25 g 35 ’—‘
E B © 30 %
E : g, j
53" ; n 3 z T .
o w 10 3{ ) '06 15 s, —-io— L-o: Pos aj,m
E _:fr = = e Y H £ H
= == & T = E .
MPTP MPTP
20 mg/kg -+ + o+ 2? mg/kg - + + o+
*4 times 4 times
PM-EA i - 50 100 PM-EA . - 5 100
pg/mi Hg/mi

Control n=7, MPTP n=8,50 mg/kg n =8, 200 mg/kg n =7
time of turned and step down were measured 3 times

0
0.

JF 2-1. MPTPES EoSF C57BL/6 mice modelof]A] PM-EAQ] Si=oFAt B Al Za mpices
0% 270w 33 wEsigon], g vgeR WEIS WS AW

A, Tukey’s method, p<0.055 EAAOZ §OJst 7loz 7tx)

O dd24 PM-EAS Fo3h ZoA 45759 7Hd2

—

2) Western blot analysis 21}

O Alddsurgol &ts] dojue 1, 3 days, SO RIAIFAZAL] dojub= 7 days A& 2 Uie
o] Western blot analysisS %X15§5}%-2

O Western blot analysis= in vitro AW =U351A X192
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O F4ol SNpe 2912 5

O MPTPY 9J5}0] =gl Al
olsteln

A buffer2 U¥iAS =z
1 AE
, PM-EA &5 #2]

e}

S
=}

A ORQIAL CoX-2 W] Fte
R

COX-2 Tl I —

BAclin | ————————————— -
MPIP - == = = + + + + + 4+ + + +
Pz;],i“ =t - = = = - 50 50 0 10 100 100

13 2-2. MPTPE £ 03l C57BL/6 mice modelo|A] COX-29]

O MPTP injection post 7 daysol|A] MPTPO]| 2]t Al7IAN|ELALS 2HQ] (marker= TH), PM-EAQ] &
Glof ot HANE MBS BAIS

MPTP post 7 days at Striatum
TH | e - e~ - -
Bctin | S ——————————
MPTP & - - - + + + + + + + + +
PM-.I_iA - - g
meg'kg

a9 2-3. MPTPES

0%

St C57BL/6 mice modelof|A] =l AIZJAM|ZLO] marker?! TH W3S &9l

3) IHC (immunohistochemistry) 23}

O MPTP mice model®] brain A]&E cryosection ¥ S&
stote

O MPTPO 9J5to] 417

o2

A AL A fiberd] £4S =Rl 51Q1AL, PM-EA Fojof] o3t AFE s a5
= 4% ;Y
- EoRlg AEAE, 2F 259

st
=3
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MPTP 7 days

TH

40x

200x

MPTP = + % &
20 mg/kg 4times

PM-EA = . 50 100

Hg/ml
33 2-4. MPTP post 7 days, Striatum F-EofJA =nfold AIZdA|ZLO] markerQl TH &

DAB staining® 2 A|7}35}519 & 5= vj& R

TH
40x

200x

MPTP - +
20 mg/kg 4times
PM-EA - -
ug/mi

[17
=

ro
[©]
odk

tjo
oy
.

33 2-5. MPTP post 7 days, SNpc H-EoA =gl AIZA|EO] marker?l TH =

DAB staining® 2 A|Ztst 5t &S vij& 17|

re,

714

e

ba}
o
[—
=
=
oe}
1°
o
>
o
o2
o}
fol
olr
we
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One-way ANOVA (Tukey)
#: vs. Control group
*: vs. LPS group

120

100
80

M

60

40

20

[}

LPS . + . + + + LPS . + . + + +

200 ng/ml 200 ng/ml

Irillin B - . 20 10 10 20 IrilinB - - 20 10 10 20
MM UM

NO release
Cell viability
% of Control

38 3-1. BV-2 O] WA ZO A Irillin B A]&20f Tt NOEA} ®=% (Griess reagent assay) X AL
SHE (MIT assap@ S Ue SUHo2 43) whuslo] SU AE U3, (Oneway
ANOVA EA, Tukey’s method, p>0.055 SAH|MO 2 {95t 7102 7tF)

O BV-2 AA0|N WA ZoJA] DCFDA assayS 88 51¥ 00, ¥ A& PM-EAS} TUst mjgio =z
ROS level®] &k 9JEAQl HAS 2HQlgt
One-way ANOVA (Tukey)
#: vs. Control group
100 il ##
80 - B sy

DCF fluorescence
% of Control

Irilin B _ 2 10 20
uM

a3 322, Irillin B A|&7F BV-2 O] A EC] ROS levelS ZHAA7]|= 7L &9l g Ade =
MO F 43] ¥tEste ZASH AupE IS, (One-way ANOVA EA, Tukey’s method, p>0.055
ARoz golgt Aoz 75

o ¢l

2) Western blot analysis 21}t

49 24 Zuh Azgdole 2 992 AR ¥oUA NOZAY ¥E e sk &R
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iNOS | ww e |

cox-2 | — s |

B-Actin | —— ——— — ‘

LPS
200 ng/ml - v 4ot
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oyst, set), WS

EHE42 SAS® (Version 9.4, SAS Institute, Cary, North Carolina,
USA)E 0|25l E4slSiCh.

|
0x

1. =&
1)1xd 584 8 He =4
14 S48 EIF #H=02l ADAS-cog =&° HF HZE B3 FHE+

Paired

-

-testE 0|25l =245t0, 2 AIBUHIAMS 22 #HEel Hxs=
ANCOVA% Two sample t-test€ &AGtH SHE=2= =& 0|0t
A=X HIGHMOH BF A0 SI6g

rr
0

2 Wilcoxon rank sum testE

27 =54 EItH=0l ADAS-cog J|22, ADAS-K, K-CWST, ADCS-ADL,
SGDS, CERAD-K2 &£ H= HH3alo = Paired t-test& 0200
=4GR, 28 AIEUIAS Z2F H3lel 5= ANCOVAZ Two sample t-
testE2 HAIGIH SHE2E S X0t JA=X HIGHRICL 740

2ltiEl= A= Wilcoxon rank sum testE 2! A|5HSCE

CIHEZEANEE AMF 85 F L5 0/ A8 S (treatment-emergent adverse

events, TEAEs)2 MedDRA preferred term0l 2} Coding E=H%2M,

OINEZANEE AF 5 &= 2H5 2= 0|42 THE & & 2UES
MEGHH EHOolot T
2b =22t oldeisol  Zdst IRNIFHSAIEUYAS]  HES  Hdtotd

JI0IHIZ& 8 (Chi-square test) L= IIH2 HEHE(Fisher's exact test)2

0125t HIL Z43H3ACH

2) elarge|2A
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1.

IXIEEA

il

ZUE N S

QIH=EZAIE AT MAIROA QIXJls &0l O0Xl= PM-EESl &4 2 oEAS
H= HIl5D| 98t 123, SRS, OIE=0I1E, ALU=E AHEEAE
OIH=E=AE Protocol No.: PHC_PM-EE
HE N HS Version No.: 2.0
IMEZAE
HEHsnHA (MSSZA S=27 S22 101)

SAID]| 2

UHEEAIE

o2l Xt

FIIFOIEZH 0l &

KESEA #Hof3 A2 1 ASUHED FEZEESEHHESHE 2072

UHEEAIE

B2 T

HEEAS

SEUTL

MER (ASOEUEE MFW HY2)
ol (ASUEnEE MF 0 Jy2l)
M2E (ASUEudEd ME N H27E)

AHEEAS

: 2018.02.28 (A CIHEZSAIEHAT

jE'&_aE

712t JINESAE SR 2018.12.28 (XS AIMESARBAT AHS22)
S i JIE (AIISAE)

S % CIxtel
CIXe : 12%, SAFWEY, OSTIHe, ALUE

AHEEAS

CH & At
OF S0H Ol&t~8F 85K Olote] BZQIAIMotAE a2z PM-EE(SE-EE,
CINIREAE SENOFEE)E HHFE O =2 F(Placebo)lt HWGHH Q2IXJI=E
=5 Egols &&5== Ml Oxls Fsd 2 oEdE Hooh?| fiotd
H = = A
AMEEAEE | AIRAIE: PM-EE(SE-EE, ES0I0Z22)
A5 HZ=4lZ: Placebo
o AIEZ @ 12 23, 13 2& 2 0td, AL A=d &3

(ESO0ILI=ES2M 600mg/day)

Z(placebo): AEZ1 S2& HEHo=E EF
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AN&Z (PM-EE) —\
| d
== (Placebo)

=40 &2 g=3 9=4
(Screening) (D-0) (D+42(17),6%) (D+84(+5), 125
QIM=ZAE l | |
i} I ?| | )|
Randomization SIH=EANE B2
OINIEEANEUATHEE= HEUEI)= T2 SIHESAIE SoIMH AE
=, 2F2EIE Sl dI/HAIIE HE 28 mgst 5, Hag
OINIEEANEHAN 8ol SS2 =AU et AlEz F= UEZ 5 &
z=ez ZEAUE  otACt HIEE N EEASUATIE 12532
OINIEEAEE AS(MEAS T OXAE)E dFoIT
e HEE CINESAEWAT =
AEZ HEZ E NESUHER =
&R =
3= HIL F4=(PP Set) 24 24 48
Drop-out(20%) &0 = 30 30 60
1) ©oF 50Ml Ol&~0F 854l Olotel J|oel Holg sasts &4
e 2) K-MMSE &==Jt 23& 0l&fel It
3) CIAEZEAE0 AEED HOl 2 XEZEAEe #HE =ooty, AY
=9 M (Informed consent)0ll A% 3t Xt
1) AdE, =59 g ZE(HB3Y, dEE =), S59 aFzEa(sod
AT, A2FM MEAE S8 Ze=2 ol f3W)o=Z og S0IHU
¥ = 30| AWK #2 It
2) XHEg 240 ML HE=ol = L
Helo=

3) DSM-V(The Diagnostic and Statistical Manual of Mental Disorders,
Fifth Edition) =2 S 00l o= &

4) o, m2lE, HFM = XDls Mobob sttd= 280 A= &

rr
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5) 2HAZAE AF 43 OILH0 XIOHL: COHE 2IXJ|I=2 olae=z <=

(tEuEH, =4 ZEH, HIls MHEH, HH stsH)S
S0E 80l A= H

6) HIEIOIE HIA 12 SEH0] 400 IU O[AO|HL EXE 240 2Ji0g
Aoz fldEE=E T

7) SMEZAME AIFE 2JHE O[LHUl Estrogen replacement therapy
(Z2=Z2M HY)E F0st 0l A= &

8) CIAMAEEZAIE AE 23 OlUo 2XJls el HE AAI|SLEE
=H88 &

9) ¥IB YE U YIS OETI =2 X

10) TSH 0.1 ulU/ml OlGt O

HHLE, 10 ulU/ml Of&fel 2iabs ZEA}
11) Creatinine0| =372 Z At atstx|o| 28] ol&tel Xt

12) AST(GOT) T ALT(GPT)J} $37|2 HAF A5k

2 3HH Ol&el At
13) ZZLIX = JE2 X4 (160/100mmHg 0l&, 102 ¢& = =
)

g0l 2E&H7X E= 84 X

i}

ol
HA

ng

14)
15)

(Z= g5 180mg/dl 014})
OIFESAIE AIZ 3ME OlLO T QIXESAIEN EHO#IAHL,
OIFEZAIE AR O|F CIE AXESAEN ZoiZ HHol U= X
16) AEX0 Slsh 2 OAESAIEN SHESCOD BHES T

Mt

FPE

30
ol
0x
okl

e 13} R84 HI} ¢
1) ADAS-cog =&

« 2X R84 HOt H
1) ADAS-cog 2| &
2) ADAS-K

3) K-CWST

4) ADCS-ADL

5) SGDS

6) CERAD-K

e
r
0z
okl

1) ol&gErs

2) YMHEIAA(EUST/HABSHAN, A
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Hli= Paired t-testE2 0/235t% 1, 22t Hu= one-way ANOVA testE
|2

o EAotct TEAME HADN HEASZE L= McNemar testE
O

SHIAS (WY, ), M= SAMXI0 Oolel €5 & =2 xtolol e 2

=
El
rr
o
jat]

;

(1]

O
+
A
@

P
i
=
0p
ol
4]
=
H
&
Lo

= Two sample t-testE

HECZHM Z2hs 2doE Fojd0 Ot Haw HEMd22 UsO

McNemar test€ & Alold ZUY XI0IE HILoHSCH.

©

o} 0f

ADAS-K-cog

ADCS-ADL

ALT(GPT)
AST(GOT)

BUN
CERAD-K

CRF
CRA
CRO
Hb

HCG

Hct

Alzheimer’s Disease Assessment Scale-Korean version-
cognitive subscale

Alzheimer’s Disease Cooperative Study-Activities of Daily
Living

Alanine Aminotransferase

Aspartate Aminotransferase

Blood Urea Nitrogen

Consortium to Establish a Registry for Alzheimer’s Disease-

Korean version

Case Repaort Form

Clinical Research Associate
Contract Research Organization
Hemoglobin

Human Chorionic Genadotropin

Hematocrit
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3. &cl& DH0l Uigt Ji=

3.1. QAEHEAIE &22IIE

Al A= A=A HEE2ZM, oOldE=AE HEAHMS KGCP #E, 2U9e 2= 2:H
He oNESAE =0 2HE =2 R F30H Oeld S2E01 d40iH ¢27E d8E
AE Sootdch Ool2 2EE FHEQ AMEE 28, g2 = KGCP2 =2 2= 2ad

7, 78, AE0 Oel AMESAE 238 EAE d=tol =HI, 22|, 4ol 3t IMEE
AlEol HZ0ool=s 2 MESAEI &R0 ot ANEEAE0 EFLHIL 018 EHols &
F, E= Fuol=E2H0olEd2 A 2lHolH 2FEE A0 2= HPLX =0 1 0l
o =2 AHMASAME HAAHUA 2TE=s A=SE BUOEZMHAOIEHA A HESHE=S ol
FAUCH E&, ZAD20AE 2 AESAEY 23 EHE 4 JIEFE HHZE E2o=S of
ACH

3.2. QXNHEAEHEAL S0l

=

=2 AEESAIEE2 &AM &, AHESAMEAEA E S2H0 ot QUXHESAE &A2122
SgE ostdREeldoRIRE(IRB)S HER Solsho =&AL, ASUHEnSHNA 2018
H 23 2820 = AEsSAE0ALAY AF2ld EE0

H CHEEANSUAII SSE2ACH A2 olstdpEelalol2 /B (IRB) S0 2 Al

AN SH, 201849 38 820l

Zgn ® CIMESAEUAT AHelde ¥ SES2L 2 Table 10 M AIGHRACH

ANEEOHAT = AEOjerAt

bl

AAID2H == glkol protocol A2 2
A S ol =
version

x
o
=2
o
El
o
o

2018.01.24 Ver. 1.2 2018.02.07 2018.02.28 2018.03.08
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SE0ICI=&2(PM-EE, SE-EE)2 &E80i0o HEERZ0 &SES=EHH A= GEUESS
dads-eges s 1% olstz €9 & 242 Jils2dotl F&F H==2A,

scopolamine2= J|9HE L& E F5& SEAMBUMH ==31/ &8 (Passive Avoidance Test) 1l
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5. R EE RIS RN
5.1 QAR ARA|F] 2A

2 QAMEAES T S0M ol4-gt ssA olste] ZEUXMGIAIE TAFOR  PMEESE-EE,
S50 552)2 HARE W ChEAE(Placebo)st V] oto] AR75S Ealshe aeed Aol
A= 84 2 RS B7tsh7] st A==l

L]9] X|-5(Intelligence)S ©]-&ste] A . .
219 QIx]52 (Congniion)olat . & 4 9lon] BAIS sAsts WHe A
BA MY 52 S Hed o © T AWS Jls] B 4 Y 712 (Memory)o]
1estA gk,

QIX](2E o] :Cognoscere 2 O} 7 F|dstst 21 Ei QlAsts 23t FHE 1Rt By AAL
Mgst 2 R AgAE uRE P02 FoY & oo Agst: Rofo met 9Ix] 2 o
oluj7} alxl 2 olcy. T oz Alajstm Qlx|mletoAi o1k Jfole] AW o] Lao
olujsly Qlx|2e] wdwl iz sjdoz 7§l Algjate] A 9 xA! 7Ho] AlE|A HAAISS
;atstc,
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rO\'

20139 FAIAFo] Bt Apmof Qs 20139 F AFolA 65M0] LFAE AHA|sHe Hl&2
122%2 19709 22%0|A A|&& 02 Z7k5te] 20301 24.3%, 2050 37.4% %0 o] 7oz
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85A] o]A £ A vl 20139 0.9%0A 20309 2.5%, 20509 7.7%= A F7tL A

L

So] gaA mao] ols) x50l AEE A Bl
2l U B otujer RIS ol U2 goid el
AojE olgst] AsiAe A7 Rslof sh, @41 AURRAE AR wks oAl g

o=t et Ad7isAEc] /igdod, Iiday] fE2 AdargoezA Jii]y =7t
o=y BE2 205 s 982 € & A2 Zolt 7ididEH.

He ABFEAA AlZ9 7|1 2 #4749 "ARd AHEE & e da: F579
225]o] QL dgaN, 9 ﬁ%ﬂﬁ%%ﬂ(Ec Food & Safety)ollA] 75t QHAgH AlE S5<
IS wofon, o 2RE RRoAE Iyt AEAER 22 AREEHO T

SECINEEROMEE SEERE  FEoidel Aspdol FgEd gr Aausse
29Ye Folol 1% oz =Y ¥ § a4 Jlppaen xEd YaA,

scopolamln oz 7|9y HEES /=T =AM S5 udP(Passive Avoidance Test)t
Y-maize BS &5t 719 I QIAE P4 2urE st ol2feh gk sfob AlFFAl Y]
AstAER A, XA W @S 0A9F BDNF/CREB 2432 E35t sfjopiAN= A8 ¢
A3 &5t AHg7IAdE st HAuo

debd B QAMEARAMNE  AdxAsAE
SE0I02 5 2(PM-EE, SE-EB)] 7|52 Hashe a5 Mol 0A: &
srolst Al stgct.

wo rif

6. SRHOJ A

2 QANEAEe A¥E EL gEPe PANE slo] BAAWOR WSRO0, Was
ARAEAFHEAL = BHEQ20%)S L5t 2F 7 3084 & 60 o] et

B-Z2(Baseline  Visit, Week 0)011/\1 ARAZ1E Adet BE QA ZAIFATGA]  disto
QAR BAI 7 ol me} 2=sl SxeulEye] dRReo elslol 7 Foz skt

A8 200 39 e AL Slstel 2 7o) AMARAAGAR 2ol W 112 FUs
SHA T

DA A = SAS® system@] Randomization programQ & YHIEl W4 (A, B 2] Random number)2]
S2g QARGAHNLR WE MVE AR HMEAT HOET SAS'E ol QAT EAI
Aol olg] 1otsto] R Zhsst=s A/SHAIT RAts AN EAIAE Ales ZY Al 4

AR g 2agujgno] et AMALAEE AE epae uxg
A& o] QAAGAIE 7 ol B2,

AR §A

AARGAID7I TN = Mol MPstal, 232d FARS Al¥stks ANAEA G SR

Screening9] RZAt, 7227 SHS(001, 002~)}
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5, WRlA oY AANENFNYAIL B AMMEAES AAMEAERYAR e
Aol theol AIMABAUNNR EEHEE AR Bolaleln, oln Aol @
ANHEAYE HES YHoES oA

AA-R ZZ7Z {AA: 7] 3=, R: Randomization®] A ZAt, 2ZZ: AHAHS (001, 002~)}

m
rE g
fol @
1o

olF=7tE ®AIE fstol 2 AMAEGAIF ALREHE Al AM/EY H EYA dg"
g oleel, Z E2 g3t Y U992 JANAHEAE AMIAPE SddE HdH=
destRon, ozt dEolduts wWAlez HSolsh sig IE= F™ol TR F&E
Alelstils AAAEAIE S& AR S715HA] ottt & JAAIAEAIGM & A7 & w71
siAl7E LAdSER] okt AMAHEAIE AldAte APE ANMAIAIHGA HF uiEH et
LAehs ARIE AES AAAIAUGAA SastRen, AN EAFE M 2 3
I Alls AR(ALFREE)S AT ZN M-S AXISHA

7. ARH LAY A

7.1, ARALAH] 47

2 AAAgAEe A, olFkrtd, gt dMAgAdes CaRIEgth Koo
AR GAE FolMol] AT Atgol 2 UMM GAFo] Arbstd st mah @ &AL
Q}%J'E_oi]a_i }_/\}’ o]sl—xﬂﬂj\} E}aﬂ;ga /\];‘gﬂxﬂz %]A}Hﬂaﬂ}\} A]K—]E_?—]}\]» K-MMSE 7‘:4/\}%
AAlste A7/A7IEd AgstH EAuIS &9 AAAEAIFUGA S50l olFoFT
Alde B dizdez sigd JAAEAAO A & RFT APAE B HEAZRS
AR =i 2 o) vigEl g Al oA = 1 12 shqct

AMlE=Z (PM-EE)
~|
____///I

HZ== (Placebo)

22 1 18 3 ] 15 3e =g 2 |
(Screening) (D-0) (D+42(17), 65) (D+84(+5), 125)
| Sl ! Sl
| | | “1
Randomization SIHIEEAMNE E=

Figure 1. CIHEEZAIE 2
7.1.2. A|l@7|%

H 0]
L.

1

AR -&A

oot
rlo

W22S ARIOR QMM A0 Aolsts JI7he & 127840tk
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AAREAID AT AAAEAIY SAL=RE 127182 Ao, 2018 24 28¢0f A
DRAAEAIGAH SR 232d =L, 2018 38 8Y A AMAHEAIFHSAE == A
ObA1 e AAA-GAIFTGATY] obAl e a2 20181 129 280 o]FolA F 10718 & A[FO]
A= et

713. AXHEAR B4 R SH7IE, ARA A A=
7.1.3.1. QIR GAY HA] U g2y &

o

AAA LA Fojst= & JAAAEAIZOEAI] JAAEAIE &= AREE 7|S5i 4,
AAALAIZE Al AU #Ao] FHE HRols 1 olfg 7ISsido AAAEAIFo]
o850 QAR GAIA Ao tfsto] QJIAAEAIE S 58 & U+ B%+ Utk 2t
O AF71E/ALA7E0 HufE S
@ QAAAZAIHYAAI A ZO)gt o)A ¥F2(Serious Adverse Events) =2 0]AMFS(Adverse
Events)Q 2 QI5to] QJUAAEAIFTISAT Al 53H2 Q5= 4%
@ A A BAfolA LHR] 75 AalAgo] WHE QAN ZA DU LAL
@ QIAAL8AIE 7|t F WEAHA] X A8 gtz Qlsto] JAAMAEAFUEA E=
UA A LA AT AAS] WA ti2]Qlo] JAAAZAIYE FHS Qo= 42
© QIAAEAIFUGAE AR EAIE 27T 595 Zost 4%
©® QIAALAIFUH/ GRS FA0] ¢F &&= ¢
@ JAAREAIFOSANA AR EAIEE A Aokt &AI7F A= 4%
AAAEAIA 7|7 ¢t FFeAte] XJA] glo] JIAAEAIE Aup wgo] ggd=2 vd &
Ae dFes 52 583 4%
@ AlFAre] Ho] o5l AA|A-EAIHC] zIsgo] AYsIA] Fotrfal HHE= S
7.1.3.2. AR ZAIAA LA etof] Thigh A2
2 AR EAIFY AlFAARILL AAGEEA = AAAEAIAALA ] Qgto] WAYSHA] A=F
AAMA LA A=Al sl  F+3] =AIst  AAS]  ofsitt. 2 AAAEAI A
AUAAZAI A IAE AYe AAAEAIFAE AF2 KAl AMEHHE &F4scto AHAFstes
WA QAR EAIFEE AlFO Aeet AREY WE A E4E Yot AIFET A
AAMA LA A AMONA F3t W Al=do] wet e U & Jdes AAESE 2R, oY Ap7|
YA digt MY XY At ZYEY 52 Es| AASHUT ¥, RS5olshr dAE
AAA LA A=A A8E AFof] thsiA = th&oll Tl A2]stlct
ZOigk AXAZAAALA H¥te]l Fe, o], AARZAIFUHSA FA/EH 7|&0] sigstA,

AR GAGAAE HALA7IE A, SN UIHES, ANLEGADE HELS HHIA e F9
S AAREAANYAY PR AAREAE Aol FE IFL U & Ut vt AL
SN ARG AR YRS BRI WO & AR GAIFOIA LR 2| (Drop-out) SHES: SHoiC

et uig eut A v ER Al Fmet ARE W] sAstL AR A

AARGAIDOl L2 FAER] LA

3
N
ol
N
=
(o]
o
Ja
=)
S
o~
oY
S
o
(o]]
o~
Yo
e

Wy
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72.1.1. QIR R LA SATY AR} £ @ o]Etd A}

AR GAF  So7br] A, B AW BAY gol oistel AMAEAFNYAHEL
WATDOIA BAISl AWSEL, A Fo2 Wtk AW 5ot AN EABHARNEE
WA eyt Az APsg. Y $oS W aAd gl A3ey WeE Bojd &
A7eA PuE KA

Qs mate] |BARRE olUd, M, AAYY, A, SXol%, LFIR, Fdojy, AEdx
A2t = ek,

WEL 20] 2AT WA AR /1% AP L WY 52 Ssto] matAct i 2ee XA
P g oldl BEL MM EAslel Jissigth @AY % @ w»el dstol
SPA|(HREE EE IYAY), K40l A o) 52 JIAsYT GEReie a8y
AL 71FEOR )Y olU] MRS B Helstgct

ANHGA DG NE M olF W3 YR4IA PEIE L YEAWS Folstunt

7.2.1.3. oA G A}

WL 3, oA ABWA, W L I GBI L GEA, AdREA, Agesd),
WS, TBAA, W L AR, AFA. BAA, Z1Ek AR el gt ARIK § AR TiAAte]
A JEIE TAZ olSHUAIE AAISHALE,

a

Ptoxg

WL 3, 4 oA BUT Wue 4sto] VSTt 24 WRolA U A2 olgste] FUR
AR GABLGAE 5HF & Y ANL st

AN GAFN AR AT BYD 9, AMHEMNHIIZT S AHHGAHPA A
Pa YA Qs Y5y, HolHAFS AAGES sigln, SE0i BA
b ObAIA] 9w WS olof oiat Al 25 7o)

20l AMARAERIAI] WA Alo|mAFE 9s ste A ARG AxE 24x7
A 1UdRlrL 7] S s,

A1 B AMALA AR WA Aoz mAbstr] s wE2, 30
APAALIA Alo] £ALRI S Bl S aoiTh ARIA LA B AR Alo] EARKI o e

SRS ERS I A0St A% 19 EE) Haol AlAlel Al do] Al
J)2stgict Wes, 40 A|REYAE AR QM A GA-ARLS] Alo] £AHA 2 Bhelst

a o

>

2
o

ARHGA I S AHH Mol ZAAE FFYYea] Can pro program@ 0] §5to] AF
IY4 HHYS FHIY
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MRS WR2lA EAstol, AFS WE2 3, 4oM SFstAch 2t WRoN U Aue
olgste] ARIHEAMNYA] ARASS SAT ANHEGADYIAIE 5T & Yes HHL
chstict

Fhele At AbEol Al AIS O.dem, AEFS 0.1kg W] vheastel S stoict

YR 2, 30 AAAEARG
WY e PEL FASL FLIA 2

5) AR EIA

YREZAE BE1 4 AASRD, RIS AREDAE WEL 7R 351D ol
ZAATIL g Al Mol Fhsstrt

_shoict.
Al sjde  AAS  ZE ot ANstEa,  QaEom  golst  ulgAAlE
QA AT AIA] F27124 ol dure molxlo] J|=stect. AHA AR AR 52
Mol QasloR Qogh Ame YeokEekw LU U} Holstre slct,

WEL 4N AYALALE AAste] AR EAFGAl FAM AYERE Bosteck
AR AR EABIPALZ slol3 A A 8AZ BRAER UYAstEs AAstdt $el
NE 3FEQY) ol ANAW} Qe Al MG Jhsstgon], A@ate med wel gyl
Amo] QPP 5 ANY Sk AAF FRolE ol EaAHch

n FOHSHA AAL: WBC, RBC, Hb, Het, MCV, MCH, MCHC, Platelet, Neutrophil, Lymphocyte,
Monocyte, Eosinophil, Basophil

m FOHZISFA  AA}: Glucose, Uric acid, Total Protein, Albumin, Total bilirubin, AST(GOT),
ALT(GPT), ALP, BUN, Creatinine, Total Cholesterol, TSH(TSHE= 210|410t AIA])

. AWHAAL SeG, pH, Protein, Glucose, Nitrite, Urobilinogen, Ketone, Bilirubin, Occult
Blood(RBC), Leucocyte(WBC)

ddRez  uprt Qe HAY d8REA Zate AGAPE AR BAIGHAGA
SeA7ISA(CRF) AlFAL o) (Comments)ol] B7HS Z7IASHALL, AlGAPE Aokl HHsh:=
BE F7F Wrbe AAsit B dAHEdAN 2Rz Qlstel A AR/Edol
opIEAY A= FAHeo]l Bast e AAXEAILUEAY  SAZISAM(CRF) ol dHrg”

mo]x]of AT = oJstA JEjS U5t

7) K-MMSE

MMSEE= <IA]7]5 A GALR Folsteing(1975)0] 7Hder HAtoln, ANAMC=z 7Hg Ee
AFEE AL Qe K-MMSE At f2ju2tollA] A& S(1997)22)0] d2 2285 ®iehsto] et
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AR AL AQAIZEE s~10800, PARHE WAARle Adjd e AAlS Al

K-MMSES] 742 Aol ozt Ald2i(sa), g gt Ade$8), 71952 (4). 985 2
ARGR), 71984 GR), AolsEEE). A8 FASADES SHstE 5 192F0= T
oo Fe 3050l1, Bavt H22% AXYE AstE uldict

8) CERAD-K

O1X|7]1=9] mZA™o|x ZAIAQ]l HITE Q8 20024 of —i—g}o} CERAD-K(Consortiumto EstablishaR
egistry forAlzheimer’s Disease-Koreanversion)”of] ZLHEl Al73Al2] ZAAAIS AF3510] B 5t H(Lee et
al,, 2002)”.0] ZAAr] HIIAIE A1) &= Pearson *ohg?ﬂT F 097-12 O] =c} 7zt ZAAre] 17§
A AAR AL AR 2T Pearson AYTAIS7E 0.54-0.982 AYS| =ttt CERAD-KE= o] 844
AAE BAE o|FUI7] AAL to] BAGEN AAL ©olEF7]A/&1 4/ AAAAL d8Es AL
83 AAL A E7] dAlR /dE0] QlojA dojrls B7E AFF/7Is B7E o7
7ot SR gr eI Bl AsE ¥ 5 o8 AAFGS g ¥ol A &
A== FAgElo] Qo o] R AAL BEAE o7l QAL ©ol=F7]9/314/04 FAL
T/8°85 DAL AR DA ASE g6l SRS AAtste s Hol Jlon T 100780t 2
AAAEAIFoAM = 714l WA AARRI ©ol557]A/3]4 /1A A AN Word list memory, Word
delayed recall, Word recognition)S =3 QAX|7|5&S H7lstH =1, 40 AA|sHY T,

:’i
IN'

stolH¥ H7}A % (ADAS-K)

o) satel &7 AT Alu) Bae] AW A B2 QxS AstE wRsA Bok &
gHA0l QX7 HItrtolth. ADAS-K(Alzheimer’s Disease Assessment Scale-Korean Versmn)t
2 Aulgh AR SHNE Bolw= Auf &AME Al AR Wi, X[uf $Are] Alto] whE
5 7\13} Aes F4st7] Hst Jidd Brb =+olt, A Ao RlmefEol QAAIAE
AN QIA7] s 99 AAA &S Wl o BE B ELEHE ARREDL QT

rkuugjroom&

ARIH A HANAE AAA} Richard C. Mohs"9] 712 Tz} ADAS-non cog®] 3 F2S 713t
ADAS-KE Z73th. ADAS-K+= ALY 5183 ¥ 2, st=9 oot dojo] 5o Hes
AREIGT A5 BES G704 ADASK-ogh HE AZEe} Bl Wy gaolm B
AL ADAS-KE QUAX|7]5 Hr7t=f24H, AKX AT ADAS-cog(Cognitive subscale of the ADAS)9]
117} =0 B]QlX] AXM T ADAS-non cog(Noncognitive subscale of the ADAS)?] 17] T=&
Foltol 127] %oz AEo] Itk MAMSE 0-75Holv, 7 ¥Bo| 98 Has
gaelne nERe w4s Ho) RS Ade ofulay.

ARl AX &= ADAS-coge 7|93 4g=(TofxiAY, A1'g™, Tofxliel, DAXIAD, ol 5=(0]
AR5, oloje] 7K ofsl, fisk & dofgded, 1E W wasl, &k % 270lS

u

WD), WS 2PRTHBY, BAPF) 02 ) Jejos o] Ytk MUK AAE
ADAS-non cogt= AS E3lo] FES Wsh: U] FRAFUEYMTHos sl oo,
W2, 4o AAISHTH

10) Stroop Test (Korean-Color Word Stroop Test, K-CWST)

2EF(uoop) WAL BAZIS F F2 AVISS FFohe o=
crolgizlep eyl A7 299 iR sl gtk AL Sloe W, wa, e, 43 1
PR Mo W wef, ma, ZAoletn 2of glon] 257e] FhE B IR AEE UA|SHA
STk Tolgl7] AL Jheo] 2ol AR Aojof St AEY] FHIHE 2] A

oA 9} K-CWST=
]_
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Tajop Sk 2 £ LAY AFoR PAHel Qoo WA D AN JISIUT. WE,
4ol AAIsteict

11) YA8EEE 71 (ADCS-ADL)

axsfo|nge] AANGATA AR 2RO AR HA| A8 Yr /W A= 3
51tQl ADCS-ADL(Alzheimer’s Disease Cooperative Study-Activities of Daily Living)> -2 AR5}
WHAUYES BITTE ADCS-ADLE AA, M, SN ool a7, 2857, BT,
2471, Azt AL, 2gGEEEY]), A7ME s S 23 2FeR o] Hast Jledt VsA8E
AA51E s Hojglon, Whea, 4o AAIasr,

12) =919 A & (SGDS)

2, 40 AA|SH= Yesavage 570 oJaf ZHE 3029 AV] By QA T2H, o/ohez
sl e 4 ol SRWAlY AlSal 9g50) AN 4 BE Pdo] ZALA U 5o
9E= 7ML QJolA =RISOA S E5dE AdEstl F4st=d /85t AREELL Qltt
GDS(Geriatric Depression Scale)= A|DALS] thibat, A7 0)sta A OFsh w0l
AAA oLt A FAE] ol oiddold 2254 548 =4=Ex9 Aot ATA B =7t
ga] A=xglo] Y} SGDS(Short form of Geriatric Depression Scale)= Sheikh®} Yesavage®7} 7]&9]
GDSo|| thigh AI®A g e AGE RO R A GDSS &3 FolA 2543 At 7Md

_>'_l‘
M
ol

ol

=<

o

¥ YL ISP HHUHA F4 ASsteil GDSSH SGDSTH HFel &S ABIATL UL
YIS =084, p<0.001). ©]F TFE ATSOIA Chr Aolt UXT § =Pt A2 W
NTRAYE 93, £3 SGDSI} GDsO MM oiste] @ 4 rtm musglon, s A
Boe 6~7H02 AYHYL) SGDS BY BE/L GDSEY| EREe Yooz =
ARIH A BN AT £R(1999)25 Bhe ATARE0] FjoM Efgalst olw GDS
% SGDS £a0He AHg-shaint

13) AR71E/AA71E HARIAAEAI G A AE7d 87h

20] olRolx AMMEAANYA Felojwe} AP EA, We L FBEof AL
ojSNAA, ANT, AU YWHAL KMMSE A AUE Fustel 611F o
61239 A7 E/AA71E0] B AR GARDN YA AX Bototol 7S sheict.

ol utgel gt JE+= QAMAEAIF 717t &ete] ZF WEolA JAAA GAI AT GAoA 280z
A2 (Non-directive  questioning)sto] &Mstgct, Fst w2 A] F= ®E  7|7F Apolqf
AAMA LA AT SAZE ApgAl o2 B ustAu ofstA AL, AAH DAL B+ 7|8 BIME &5HY
gholgh 4 Qldth oluhs RAMO= EY E AAY, o/ dutgy A H ZAih, AAAEAHE
Algat fEsto] FHsiAl £A] R QIAAEAIGE AlFHe] ubiA, AAAEAFAE AlE ol
OJAEl= AT, ol dersol tist Xlg oF X Y& 5o Zteqct

15) 29 B 2 A

G200 A71E ®H OAQTIEd Agstotal F7EE o] FojRl JAMAEAIAUGALE o=
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@ CERAD-K ZAhS AlAlsHIc
®@

®

@ ADAS-K ZAFS AA]
74. QA AU GRS AR71E, AA7IE




RF 50A] o] ~TF 85M] o5t} 7 &= AR A SHAL

7.4.1.1 ARZ7&E

ohe

1)
2)
3)

71"

b
B
2

of RE RaEL Alge Agosie ARetsich

O SOA] o]4~9t 85K olste] F]ofR Motg sash Wy

K-MMSE 47} 2378 o]4FQl At

AAA-EAIA0] AIAE]Z] o] 2 QAAAEAIFS AqE 595, AW 52 A (Informed
consent)o]] A3t A}

l

7.412. AJ71&

2X (Zojp+2Zg) °x 0°

AZ

Treatment(n=24) Placebo(n=48)

12% &5 =

ADAS-cog B3t

0&
Y
£
ol

-3.58 1.38

el
Of
i
P
e

Xt 6.11

2)
3)

4)
5)
6)
7)
8)
9)

10)
11)

2x (1.96 +0.84) ?x 6.112

4.962

N1ed &0l & PR ol g Ale AlMUAATlAL Aelsteit.

PYFY, 359 YEWAUAN, HEE 5). FFY APLHEAY AS, 2P,
MEH A2 WA st RAWOoR 4Y FolAY HY ¥ o] Anstal ge At
AFWe %1 AU Weol Yk A

DSM-V(The Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition) $Q
o270l st At

Alof, e, HAAM 5 AR7]s Asth sttElE Aol e ARRIT AH] Y&
DSM-Vol 27 gttt

AAAEAIF AR 4% ojyfd] Aoy thE JAA7|E
A, K15 A, GEA B9 EA)E ol Felo
HIEIRIE Al 19 F0430] 400 1U ool AL Foizf 3
At

OIA|AEAIH AlAF 27§ o|Ujo]| Estrogen replacement therapy(=+4& Z=Z-EA] A)E Fo4gt
Agol At At

AAAEAIF AIARF 25 oldiof] RIX7]5 7hAxt I A7 5AE2 583 AF

oP:;Q_ L}_Q U_l oP:;i 91_4‘\_57]- =0 7;}

TSH 0.1 ulU/ml o]sto]7ut, 10 ulU/ml o]A}Ql FAHA ASHA}

Creatlnlneol 0H7]J_} 731\]- /\]-0}7{]_] 2HH O]}\o]'?l K}
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12) AST(GOT) Ei= ALT(GPT)Z} 23712 34 4atxlo) 3u) o]afel At

13) ZAEA ot Y A (160/100mmHg 0|4, 102 ¢ 5 57 7]

14) o] RMHA| ot Fuy BA (FH FY 180mg/dl 0|4

15)  ARAEAE AR AL oluo] e ARIKBAIEO] AL, B ARKEAIY AR
0% C}E AR GAFo] AoiE Aol Ut Al

16)  Al@Atel os) 2 QAAAEAGO] LA Estctn wLke e Al

)

BN

742, SEF ARFENIAYAY & R AH2A

v O
7421, AAHGAFNYARL 4

ARIHGAIGTIAAL A, H971Zo] HAet 608 s . Protocol]] A
PP Set 7|Zo] M AF fay W dr2 &Y oM@Y 1Y oS MR
A=tk

_ﬁ
f
X
b
_O'L
K1
f
_O'L
38,
kl

Tabled. 2R3t QIAIH LA AR YRS 5

NE2 eSS = 3
(PM-EE) (Placebo) =

zE EIt dl==(PP Set) 24 24 48

Drop-out(20%) 22{0)4 30 30 60

7422, AHEA

H OINAEAIFY EAL AlATFOA HF7IZE 125 & ADAS-cog(Alzheimer’s Disease Assessment
Scale-cognitive sections)?] 7RA =7} T &+t 8] wste] LHsict= 1S ZHSIAL 5Tt

ol2 sty U shEe e 2k,
HopenA@ & A@2e] B7bus wakglo] tagel gt 2tk
Hin (A8 2 Al@aol B7his wekgtol qael gl chach)

Sad AAABARDYR 22 AP Yotel thag TPYst

1) Bt AR 7MEAAA e dEEEeR gt

2) 89 %Z(Level of significance)2 5% ©|C}.

3) A 2% 2FPR)= 022 5t AXH(Power of the test)S 80%S -S-X|ict.

4) ATt gia2Te] Ao vle2 ZH &, ntAdTY ol)=nc(tHETS] o4,
1:1=2 sttt

5 7189 A3 oA B QXNALAIL UG HIIH A ADAS-cog(Alzheimer’s Disease
Assessment Scale-cognitive sections)o|A] &i1tE WOl UAFAIEQ Ying-chun Miao et al

@o12)'°] =B Z3tg olgetel AAMHEAh ARt 42 AT Qi &

d= Hst 1250049 [{OEE (0.0009)= ol&ste  Wto  Apolof  djigt
=B ZFH X (pooled standard deviation)E °F 6.102 FAT 4 Qi

P
}

o
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e D - 55 7HstAS o AR EAIFA Bast Alddas o 2AHIEEEA).

ZERYTFRENN Q2% NRE Axo] w2t HE YA B
ZyBEFEAPRENN 025 HRY ®Ko] prl Hi YAX T2 BYL
o HIF 97e] 37

A2 250l 3]

ojltt. o47]of

= 4™ o0
. o
qgAtel 4t s0%oln, &

il

W) Moz AMMEAAUIAY S AN, Aa AGAA &
PAS 20%S WY, $EY B A3 2Y SSY AN EAF
AYe (o= st

75 AFF, WAYY T WA

75119 AN % A
C AR 12 28], 18] 288 oA, A9 Aol HHEEFEEEH 600me/day)
Z(Placebo): A|FAIZT} S5 ypy o2 AMF]

ANFAE Et DR F(Placebo)S 1258427 47

EE0l0] X5 2(PM-EE)2 50~100mg/kg body weight®] % Fof =9 oA scopolamine-S%
71990 Z4E] wdlloa 5w o]EA(dose-dependenat) 0.2 QIA] W r|odE IJjALSS HIPOM,
s=AIFAMS Fa dHE 7R side o QAAUY A8 AE5HFS °F 486.5mg/60kg
[HED(mg/g) = 100mg/kg x 3/37]0.2 *]'éiloqq
NgA40 S50 AE 100ge 20l 1909 1Y Aas BF ARl 300g0] 1/39] Zzolc),

EE0lt] A5 2(PM-EE)EX 9] 600mg Kﬂfﬁ R OAF oF 66.6H] =X Aolmz ME 3995
AFshe o, AlE H|UIEQ dx AxgY oF 48¢0] sid®ct ol dx AxEY
HujAlE=Y 19 W AFEF0] 8g ~ 18g A= Aot FEUHFEEE(PM-EE)Z4 2] 600mg
UHQ— Rt ARlFoll sige

S0y dEE FEE(SH-E)Y T3 SA4=GAId0A &30HH oEE £&5=9 2000mgkg =

D}—?—ioﬂ TEFAAE 5HdadS EOlA] ¢Z(B, s54mo]X], 4.1. FAR)Z HstH 2
A A 29 EE0I]FEE2(PM-EE) 600mgS HAst AF|akolet & 4 Qi)

3
(o]
N
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oItk weta, ohgoll AAsH: ARk

S A1 A (Antipsycotics); Amisulpride, Aripiprazole, Blonanserin, Bromperidol, Sulpiride,
Chlorpromazine, Clozapine, Haloperidol, Levomepromazine, Molindone, Nemonapride,
Olanzapine, Paliperidone, Perphenazine, Pimozide, Quetiapine, Risperidone, Ziprasidone,
Zotepine 5

El3ld A gh8A|(Neurodegenerative Disease Drugs); Cerebrolysin, Donepezil, Galantamine,
Memantine, Rivastigmine -

] 7]5 7§ A](Nootropics&Neurotonics); Acetyl-L-carnitine, Choline alfoscerate, Citicoline,
Hydrochloride, Nimodipine, Oxiracetam, Piracetam, Protirelin tartrate 5

25t &2 A|(Tricyclic antidepressant); Amineptine, Amitriptyline, Clomipramine, Dothiepin,
Imipramine, Nortriptyline, Quinupramine, Setiptiline 5
HEFRIE AA| 19 Fo-8% 400 1U o]

Estrogen replacement therapy(=4 = X84 A|2])
AR5 7IdS BAC= st AG7|sAE

AAREAID S AARGAIAA IR ols AR & o= Zlojl2t= siFste Ffoe
AAAEAIE ZUE QLA SA] L2 =5F sidet. AANEAF ZHE LA d=td di7tAl=
DA EAIGHIRE AR GAIGANN = ZHAAAE dHYLH, ol Argo] siget

AAF A IR, Ag 5T
AAM AR (RED dTF= o2 &

30 Q@
I‘II‘ e

272 ARl ER 0 AR gt Ho
B URAREAIFA AMe/gd 4 AUk

—

1
%

IARRAEE AE ARE AR So] AR o U AYISAEL So s AS
AAHLAIE AlEAPIA wustes AMALARARE Rt AHA LA A A
AAHRAEE AE 43 A o8e e ok2so] U Qolst uvjokR AR (2elAE Y 4
S FU7I2A o2 o gers srel o s|xjeteich

77. 9&4 U AN A WrL WL

77.1. S&x 97t

77011 1 S84 Bt WA

1) ADAS-cog 574

7.7.12. 2} Q&4 I} W
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1) ADAS-cog 7199
2) ADAS-K

3) K-CWST

4) ADCS-ADL

5) SGDS

6) CERAD-K

7.7.1.3. 1x} S84 7} ud

A& A(YE2: Baseline visit, week 0)¥F A% Z 2 A|(H24: Closing visit, week 12) ADAS-cog
A=
RSH

=0l W3S ulweln A|A2T tjrao] M Ars B umste] £EARo=z 90| xfo]7}
Al F7tstic.

3O oy
rroox

77.1.4. 28} S&4 HrF 9y

A7 AYE1, 2: Baseline visit, week -2, 0)2F A3 F& A|(YZ4: Closing visit, week 12)
ADAS-cog 71913, ADAS-K, K-CWST, ADCS-ADL, SGDS, CERAD-K ZA}X|9] H-& BluwstL
Al 279 7§ A xS B4 v|wsto EARCZ 898t Xto]7F Q=X HI}6FIT]

7.7.2. QYAA m7}

7.72.1. QYAA HIT W

1) olg%ks
2) QlAtula] ZAAH(H ohEtA /3 oh s} sHA

S

T

;'

UE

o Al =7AD
3) FHA

4) AR =GA

IR R LA ST AIAL ZjolE o]ALS s|=mo] Z|AE o]AUES ¥ir Mr = sloishE 7}
SPATAL wAAS] QPEIAL WARREL U 2 AF AmelNel olyag

Qe At olgxl, ZAYE Ane oldad F UWNA so¥ol Yt ALl
SIS ACRD]  AHAGAZAYA ] W J1SEA JMstes  stgon
AN o= syt

7.8. Atgo] A HE
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g4 B ¥4 A”AMl dist ZF AAP[EY
12 2dth & oAl AMAEAIFHSALE AAAEAIZ

A@AG FAt o] £ A g
Wee wWiAstAl olth Un AMEEAFE0]l ARE Zob Auwel Fo2 9o 23 2
Qe stur. 24Y U8 AT yAS(RBI] Bustn @A SN 292
o} 135t

e gugel 59 golt ANMNEAF £F B ANNEADALAY
o

5

783, QINALAAAZAN Z2io] st BUEY

AAHEAIGY e 2 Gool=amoldo] A JAAEAY 578U HerEL®Y
HY CRAO o5 #o] ZIA RUEH =Hdoh. G CRAL UAAHEAIAS AlAsH] Ao
AlgAtolAl BUEY A=l dish d¥stRal, o RYEHPS KGCPO| o2t ASEHS FYF
CRAE A71Ho=z JANAZAIGHEA7IHS Yest] AGAE AAAZAIGAGAM G & 70
et AN EAIG S YstEAE SQdstnt. A & wid Al Ed Ale A B

A@xtet AAs] =olskeict. =

QSR Woh B4, S84 FIb BA, A Bh BHL §ALFE 0052 UAS
2 20l pualued] GRS 247 4T UKo, BE B4e) p
<0008 gOIE 02 AFolECh FI, BEUR, MEE § 447 olstel % AL A

=2 QAMAEAIFY QAANALAIYSAIZEE HojAl Atm+= IA Safety Set A, FAS(Full
Analysis Set) 411} PPS(Per Protocol Set)=219] A| 7}X] HEfjR o]FojFct

Safety SetiAe QPEA WA BA A AgHL BAWoR faduy ¥ AMNEABE

LA

AES Avolete AT ANHEARNAIAT AL YR olFolFh

B QAAEAIH ST WS W BE JAMEAAYAE B4 R ste YATT)
o, FAS B UAAEANE AES 18] old MM F 9mH WIS 18 ol AW
ARA G A A AtolT £0 HA7IE gvtol sigelx] o ATS toz o RojFct.

PPS FA2 FAS FolM JANAEAIES SEstl, ANAEAY Ao IS vlAl= SHiet
HEAS(A7E/A27 e AT S0l e AAREAZH A AES tidez o] FoRot

Fago] diet AtmE PPS

o X
4 7

%
cE

o2 &fi, FAS ¥Ag F71HoR A

M
e
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QPSR N PFEMo] g AFRE PPS BAL £ BAWOR shu, obgol ofg ARt Safety
J|

ASAL WA A9, ASAE WA AME 1F02 A1 Ao oAl Aas olgsto
BLOCE)sto] 2 A sttt
2 QAXAZAIFA de& At AGst JeEAFOCR HFMean)dt HEZEFHARK(Standard

deviation)2 AHZsto] A|A|atn], Afo|(Difference)oll THFF §OlHe FEHMOE p<0.05 FZOIA
Asstt

gy PR OF  EAwEos s amol Ub  AMAEAZAYA
RS EEY, ARHGABD AT ANNEAEE AELS | BusAy 493

Uit g&Y WA FFS 1A o2 AYHE WA

Sub-set(group) analysis(AAT 2A4)= FAYUNY oA E= X mAA HO A EAIATSAS]
x7] §40 & HFslsto]

79.2.  AFEAFH 71EAtR

ARH A G AL ATEASNE e Astd SHe mesb] gstel AMHEAE A
A@THAALe] 4ol dhstel slastinh ATEASHA Az U WHET ARl webd Agd
NEEAZABNIAL 2, BE, BEBAL A AUhe AAsEch 23 vlag Ystel Two
sample et § ANSID SRR UT AN, WAY Aae ok e WY gD
AAstL S04 A" et stolA 5o WMo A (Fishers exact

=3

test) & AAISTEL [olEE we AA stict.
79.3. 1A f&74d F7t Wao) gt 24
b AROIA Y w7t Hste] == ANCOVALL Two sample t-testS AA| 0}0% 571]7%*2 -
APol7} Q=R Brtett. A doll HullEl= 4% Wilcoxon rank sum tests AAIZ 4 QIQUCH
79.4. 2AF R873 H7F WL gigt 4
22 & &4 H7FQl ADAS-cog 71912, ADAS-K, K-CWST, ADCS-ADL, SGDS, CERAD-K2] 4%
Mo Wsto] Hml Paired ttestS O]Rsto] BAsIGI, ZF AHoAol F7F Wsl] Hmi
ANCOVASQ} Two sample t-test2 AA|5to] EA|RA o=z GoJst xlo|7t Q=X Hristalct Ao

&= 739 Wilcoxon rank sum testS AIA|SHY T}

795 QHAA Wt W] st A
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7.9.5.1. o] A}uLS

E Oo|AHr2- 2 MedDRA preferred termo]] @2} Coding 3% 0.0,

7 WE BE ol4vee Hel ¥ § WAIES AEstel Wtk

AAAEAIAHGAS] HlaS AAFstal 7HolA|5 447 (Chi-square  test)
F= oMo &% (Fisher’s exact test)2 ©0]835t0] vl w EA351gch

(Y=1: Screening visit, week -2)1F HF S (¥24: Closing visit, week 12)2] QlAIHa]7dA}

VS
1=} R
A3t vimstol Wekire Arastach

Fdalishal gl Jolgtstal ALK} o] A4 (Continuous type)AF=2] U H|u= Paired t-tests

B B
olgsto] EAstL, 7t Hlw= Two sample ttestS ©]83F0] BA5IICE wZAAM= At
U] A0 2 Lo McNemar testS AAsto] FUf Ato]S v]wstgit.

7.9.53. AR S @Wur b A&

(el @), AlE AAAIO] disto] AR duk $9] Afojof] thgh FU Bl Paired t-testS
, w1t H|1= Two sample t-testS ©]-85t0] =X st

dutd oz QX7 7] Sl ofgt V&) tis] &4o] & et Woub Alokx o]
7NEe AR5 LS Ao = & 7]50] AstEol (B2 AX]S Ao, Xuf 5)H <]
715 £Ashe AQolx, ¥ J|dAE5xo] it 71&2 v]REA 1" L% 9o, oe
Aol +E glo] 71dolgke 7% S7t F-ol ok meEbd A W AYr|ES Mg
Qo= AFol digh 187t Fasttty & 4 Q)

8.2. QA 75 testBH AL

4o QA5 B AZARZA wol Jigel Hof ik s UTE MMSERE =lshA
computerizeds|o] 9= programg AMGSIZ|E gtk metA ZAtel ERo) met A= AR
w2fo] xpol7t AolshA chech @ AU el Tt WU & ok Wwo] Aolsich
o2 SW MMSE 4 AH gAzol &stn et AwoAAst £t Atz Fashe

sl g 4 ey, 1 diglz 32 MMSEZtY stHet: Aus dHAE Aluje) 7]E
ATEAl et Tt ARt A4E VIEeR AR B AYUIES Ure ¥ 2RY RS
g 2 Atk 71EY references Fu¥ £k 91Oy, o] HA] shto] V[EY # testd] V&S
A 4 Qe A97F otuldh meb 2 Aol lojME MMSEQ] cut-off7[&S Asks
AoIA AlgAte 7L Qigittiis & 4 Qo
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QXA T/ FE sy, AY Fa3t 7IE, & MMSE °F ADAS-cogoll HisiiAl=
primary endpointo]t], YFEA] ZgtE|ofo} sl ZFALQl ¥H, Cf2 ZAlo] Aot HEFQl HAR
REAl Qg a4s ohllth. T2 v MMSE HAbS2 T ZARe] sensitivityZt W7 w0l
£ AFoA = stroop testS (Sl AlAloll A2l AZHE dataz shol) A&oto] gAdelel Aol
o 7hdE & QlE oS HuAt shYich

53] MMSEQ] 49+ K-MMSE, MMSE-K 5 HIReE HARS of2dAE0] 2850 AREshe=
ol AL, A 1090l At references U&3t TIES A= F7F Ao, FH

screening®] T 0|7]%= 3HX|GH QIR SAMOlE S ASHs TR 9] AAQlo] 9lojxl EwstH
wgo] ord & 9lrh. webA ADAS-cogolltt tHe E7O] AL (A2 BDNF 5% 5)& wasts
o] HAE 2 Qrin B 4 ot APARER AMREE ARWARIYol ohE 4 oy A

o
Ao g2 AGshs 71E2 MMSEOE ADAS-cogofl ofgt Zlo] Fd wwoli, 53] Ala
g donepezil®] Fde= 67HE3 MMSES] Aol 1 A ZHF A=yl AdHAT=

oz £1 5712 Wi ALRE7] A&t

/]

ol2fsh AldAdAE Aol oM AFA-A|FRF-CROZES] odAto]7L QlojA 240l
AE Aol qddct. metA ol2et tests AARZ psychology=® oA applyst=t] oj- o]

= Al 2 dFAEE BEEs] Y8l sigeors Aedoz d4shs stetielo F7tstol
IS "R E silnh ey AEAoRE AfANY FArgH ot g o
Atte s ol otts Ae mesiglal, ARgEE due2 ddAIgd
e Alole] ZEAQ JsS =] Y tool2A ARgEojof Ftop= Ao|nf. o
Zxrel roles AH7Zgstal B/l testol
a0, 2 AFAkE2 oe ddE

rlr rlo o

uEe A7 FYstit] ANAQ delayrt Agiout,
gt 2 Aot e
FAS2RolN B8 7187k At

Rl
i)
Jot
ri
=)
El J
o
EN
A
0

83. 7o) FAIA Aol At YA test

2 Aol AFEE AdEo] Alojolty BEY AF st Qe 7IEQ Ao] F¥o] izt RALE =HQSh
BRolgty Atgd 4 Qla, F3F ofo] oo ApA|gt ¥ Go] Q3 & It gtz o]ggh
Alojgato] gt 7|52 mAAe] RARES S7HKZE 5 Qo] complianceE AsHAl7]= Q47
2 25 Qltt

oo ciet ApCiAtel] thdt Wee AME AT FAD} datad] 88 HA AHZ oo
Fofot MARSAALE TR WARE Lol D 4 YCtn ARHCE

OO

Arga Fateto] 7

HA el e = 4% A4 MEskd Aol ohish
NELEE= A4S sie 2odo] At Atadn. 53] 7€ ALdLHAA acety|Ch0|ine
o

esterase inhibition?] &2 F/449] 7jAdES 2 AS 4T o 5] 719 E2ojAM AR
(@]
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i)

gt AR} X|ojefA| 2 et Q= donepezil, galantamine, rivastigmine® % AchE inhibitor9]
g2 AREEAL QAL (F memantine2 NMDA) sA[o] 5-3FA| nausea 52 FAIE-0] QlojA] of-
Heol FAME Ak B 4 9k ol2jst okxe wlwsto] R okxle] JjHolnE AEsfE
ZRe/gol Aok

8.5. CROZ9] monitoring & newletter

2 AFolA monitorings Fal YerEl Al R @b JHAMA Abgel olgh window
perioduo] @-go] o] 2o A] oottt A

_‘?_
R

|

LSS

o2 »2

Hoz AF7]Ao=2 CROEO|A screeninggtAt 4, Ha U
5

=
= O
22 newletters 5310 AoIstL Yt BE APAISO ¥ & YRS

mepA AAIGARS]l WoIA= Aol progressidge 1M 4 AL Aol HEES

A B stol 9t

gutslog CRO9 4% monitorings sto] {IRIANIS &Qlst= Lol F7g0] Hof lou fjet
B2 AR YHOIA A+ progressions SRJIF 4 U= FJEHE ATt Fe d2 A
Fie AAske A B0 & 9 F83 urt AT AlrE

53] 147 300 ofwio] ojwld wAlol Qi 10xte] CROEOC.ZFE| newletter 30]
ACHA AR 555 mefstur e - AAH
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B 55 =4 (16, 510Y] @4 % 533%)
A =) =0 S = 0] o] = 0Jo E=m urm
H‘] ;_IL_ E\_HL-].R— =212 = =17 U ;010 EOK}
10-2016-009 @uto]E X otolg] BE nghst= XS FAR=S-]}
L) ggss | 20160804 o g oY 2 A2 £42 A0]3 9
Functionally Reinforced  Desalted
PCT/KR2017 @Ol ER Nutrotional Compositions from 7153,
X -02-
2 | =A /000949 2017-02-06 mgo| M Halophytes and Preparation Method | 0|3} <]
Thereof.
; S5O0 5882 ngoie A0 .
~ _ %) o 3 el TEE= a L 71 =
3| @y | 102007005 1 5gp9 5.5 | @0LE oy E= & A A i)
9906 w2 o] - o Ho|gF <
Mg AsHE 4T
_ A compostion comprising irilinB for - =
PCT/KR2017 @uol E5 . a=2],
bs _12-
4 | 2A) 1014763 2017-12-14 2] o] A prevention or tregtment of u)3t o]
thrombosis
- - @n}o| & A AMAIE oafo] 7|=Ao] 7}5}t= 7‘:1'%=’
s |y | 102016018 |0 50 | BHHOIE E}%;fofalﬂu 15730l ?ﬂﬁ; =2l
3473 ]']'131]()]}1\3 =0 o o = OE“_L]— a Kﬂio =] ﬁnloo}: 94
10-2018-001 @GoolEx | AU Zt= 5-deoxy-irilin 7NE3],
617 gy | 20180220 mopop | T B W o2 @gsts 24T | WU o
~ Eenir]xE29 matsls N
_7'<_ fe) _]:,v_ el TEE= a i 71 =
Y RSl g okRsty g | BT
10-2018-005 @ufo] EX. ofo]g]a] B2 malet= mu 153,
S L T T e i T T Avlg o)
HdIs/d A A oy £+
10-2018-008 @ufo| EX A BEE0] Q= oA HE 71NE3],
S I sy | 20180716 o | atget 5RO/ 2x389 | WO of
oZolAHolE =3
FUNCTIONALLY REINFORCED
DESALTED NUTRITIONAL -
o] E 3 d53l,
10 | o5 | 20182704054 | 0 196 | PETOLE COMPOSITIONS FROM ==l
5 m2fo]d o] 2
HALOPHYTES AND
PREPARATION
FUNCTIONALLY REINFORCED
DESALTED NUTRITIONAL
o @Uo|ER COMPOSITIONS FROM 71£3]
Ty a >
11 st 17792789.4 | 2018-10-30 majo] 4 HALOPHYTES AND J0]3t 9
PREPARATION METHOD
THEREOF
FUNCTIONALLY REINFORCED
DESALTED NUTRITIONAL
@ool & COMPOSITIONS FROM NE3F]
O]i _ _ _ - b
12 | €= | 2018-558181 | 2018-11-02 majo] A HALOPHYTES AND 40]3t 9
PREPARATION METHOD
THEREOF
FUNCTIONALLY REINFORCED
DESALTED NUTRITIONAL
@ujo| E 5. COMPOSITIONS FROM 453,
O “11-
13 1= 16099070 2018-11-05 e HALOPHYTES AND 403} ¢
PREPARATION METHOD
THEREOF
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FUNCTIONALLY REINFORCED
DESALTED NUTRITIONAL
14| m2 20181114005 2018-11-19 @uto| EF COMPOSITIONS FROM 1E3],
° 8810 mo]H HALOPHYTES AND H0]gF <
PREPARATION METHOD
THEREOF
A pharmaceutical composition for
Gmol &3 the preyentlon .or treatment of 7=3],
15 | Oo]= 16304585 2018-11-26 3| o] A dementia and improvement of oj3 o
'~ | cognitive function comprising extract | — ' ©
of Salicornia spp.
A pharmaceutical composition for
_ the prevention or treatment of _
= @mto| B 5 Gl
16 | oy | 18802179.4 | 2018-11-26 ( ;;iﬂ L]EH dementia and improvement of ol 3:4 ol
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B 3R % (2018.01.01 ~ 2018.12.31.)

] Ao =2 A &

= Al
_ =
FPAE 53 ARSE E o] £ Ame o] M) AT ALAAYE o
- o0ty 2HAREQI HJro]Em(PhytoMeal)QJ AT ES
E=oA 43t ofAl o 2B 2R (AChE) &4 d
= gQlstlenz, 50 AChE saAsHE/, 7I& 7154
352 $heK(total polyphenol, total saponin, total flavonoid) &
O QrpisAn o | o 1EE FETES EEI ; _
U 7| - §§U}E4 =+ o3 A A9l 1}o] E U (PhytoMeal)2] g_}t7 ES
arjale ojst ojer %i(lz/[f ) W oAl o 2Bl 2tA|(AChE) &4 71| 100
x AT el =/ 4 E0] Acanthoside BY-g &Rlstgionz,
TEoe aE Acanthoside B 3F2Fo] z|tjal]s x&x7S 2l
- A 25 FA: 84 AEAIME &4 (Optivin: cellulose,
pectinase mixture 0.5 ~ 1%), FE 8= ZFTAHOZA 20 ~
50%, 24X 27 50~55°C 12~15A]7F FE52T= 60 ~ 8
0°C o] x710=2 s
- A7 AM(EE F&0tH &&=, PM-EE)?] QCE
Qsto] A EAEL2 trans-Ferulic acid 1502 %5
O X7 =7A ASIAE AR RE5Eof H 7]%’6;% )
A ssoig | ?_]7‘_]71% H_’?ﬂ 2M(FE 50t F&&, PM-EE) Y
as ey | OEUE BY wAI VIR AAERe
e reEiglon, FUAPRA/IBY BR7154E 100
S AE BAATSE UAS
;;i} . - BAAEY (g (50% OlEHe),
T FEWU(ESHEE), 022um HAA| of3}, HPLC £A,
AFEZAH(CI8 Oﬁ”\]' , O] =AH-8-0[(0.04% TFA,
OIMEHE™), A (UV 325nm)
- AAIA|E® O] HPLC E35lo] oMoz o
O QA7) 57 158 ~ 159 & OfoA Sigma Co A|&°] #FFQ! trans-Ferulic
Aol =0t acid, &0 Al&<Ql PM-EE W A|®/J#Ql trans-Ferulic acid
o 7]- 1;]-% %73—4 7}/&4040] K—]z}o]- ‘_%7512 o]—x—]x—] oz, =2
&=, PM-EE) W o o o= 100
mue see | MB% 99T 2 gens o xus w8 clo AP
Validation A1A] A EAE9] trans-Ferulic acid 5o EH?_E Validationg /“/\]BE,P
- AlaY A|B/dE trans-Ferulic acid®] &Hefo] w¥hs/d,
s, A, Ade, MY 5= st




AR 75704 X BAE 3FFS PM-EE 3 Lot, 34H2 2A42S E5}0]
A2M(EE F50HY BouS ok, 447182 Bt 80 ~ 120% ojUi =
+%=, PM-EE) st 100
A rd2Y 4 &t E:&% PM-EEY A4+ 14
A% trans-Ferulic acid(mg/g): 0.83 ~ 1.24 mg/gQE MR 5tA S
Y =2, Tk, 2T, 2, IR, 38 & U
EgF, SUAHE, EHAKYLL ZSAPAES 24510 S
01X 7] =7 A g7 olul, o|F7t glal 1Rof Furt Q= FAMe] 2
2R(EE &350 o4 TEVISAIRATES B350 Lot WEARS Eol] &
&35, PM-EE) Y (0.1714), =H]A(0.0562), 71=5(0.0820), Ep,-2E1S) 450 5t 100
FYEE 2 of AstYon, AAFT, At4, AettAo ot 4d
el g Ak ARG ALl
OVt 3Lot AdoA 24E
- ARed 58 (e, gisd, 4=, BHC, DDT) : 4%
QA AL AHA} AFEA! (Investigator’'s Brochure, IB)=
29 714, NEAEY, 7Is8d R AMEeA, drY £, A
AT B A, 7158 AR ABAE, AFAE Sol &
stof  molEFmoldoA AdE  dEstdE (1B
PHC-PMEE- ver. 1.1)
BERIRIASIAA QIR 7] s Aol blRl+= PM-EEQ] f=
4 H S Fotshrl fst 125, 849, olEwvtd, #
o= QIN|ALA|H st CRF(Case Report Form)g At
O CROZ BT S8y (opeep
HREEPMEDS | ggonolanigsiolsle  AEQAANAE  cfaozP
AAA A st B B  m e s o -
BRHY. IRB 29l M-EE(SE-EE, —FD]'EJZISEE)‘; }\\;I]T’])\}I]\E! _Eﬂ t=AlE 100
Ae oA 32 (Placebo)yt Blwsto] QX7 5225 5540
o5t IPR|Z, QIAA UAle fr7d 2 =B 7st7] st Addd =285
230 e At g, A-EAI(CRF), CERAD-K ZAALA], Alo]RAMA], @
UEE AdsS Adste AStiste HHe ot
A9 LS|(IRB) HolE 25 sxet (20189 1Y€ 25¢)
AR S 711 2018.03.08.4 A AlAU/SA YE L2
S8 O SEUAY] AANS 5 A(2018'E 12 289)7t
Al CROZREH F7|AQl RUHY Hu vhg
53] 11k 300 ofwie] ojud wAlo]l Ay, 1012
CROZE 0 Z Y H newletter ¥40]| QI O0HA XulAo] 5 &
= motstHA Zsld & Qs
O HRIAZIS7MM & St EE2(PM-EE)9] QA7 571 E 7 AAAEAID =
0y 29AaME | Hst AFAIE2 ZAMAHPo|Qo} QB oRs: A|ZASHe | 100
g8st JIsHAE | AEAYE &, AFAos HEAYHE AAstden, o
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- A OWIEA AP AP HIF R¥R2 CMC, dextrin, §3
S uRAYsgon Mol I BURE ML

- Jle Reee AHORIATIIY A, oldsFASe] wjiule

= AAsIAS

- 2ast Fx2HEH 1A dE mpo]REEO FEMo| A £
5| A&Q1 QIX]7]5744 A (PM-EE)2 Hjj3t5}o] r““ Adh
A, AR, 9 FHEH 7]y i S +
O 7)e/R7td BAFRLS 2 (Ready-To-Drink) S 7HH*o} =
z=2a2 “022/gj(MemoryTea)’?] 7| Ar83st ¥ 258

2E2 o1 YL
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=

Ssto] AL % &5 A=
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B APE TOjOl3EA S SRt
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3. Enroliment status (2018.12.31(g))

Planned Screening Randomized .
Screened Active D/O Completed
Enroliment Falil n (%)
60+3* 80 17 63(100%) 0 6 57

*HFIE LR S=ECZ 38 F2E
-FPI (First Patient In): 2018.03.08
-LPI (Last Patient In): 2018.10.08
-LPO (Last Patient Out): 2018.12.28
- 2H: 60H/M471E (2018.02 ~ 2018.05)
- A1} Screened 809, Randomaized 63%/87<
(2018.10.08.94 2)
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D 0278 21 W8 dAIEY Errt GAF AR BT AAE o] AR AlFAEY] AR5 7hA
2RI A5 AT ARA ol A

- AU d R A EE] o &Qle S5t PM-EEQ] QX771 85 B7HE s
AAAEAIA L Al=d 2 AHAQlo] a3/ aEfod, ATAIE 5 HdAEY Solqt
oSS YRS

- AR 55717k Aoz RAl GAAIE 717r0] 2ojRe. aAl, A4 AEAe] ol
Whg 9T $ARN So| RATT U

SN BB 5 ARSIN G5 UG RB SRS B PM-EES] Aot
QR7IS7NA D775 APEUE R ARZIAIE GE REo|gol), DA S et
ANEE U0l 20189 129 U2, @A YHAY Ze] EALNE B 994 4F
. sl PUUD UL AHE £ AA S5 1951 OlI2 FIE wigonz, me
S8 QAAEETAS} 27 20199 459 ol AHY o]

S NEES Sola olurse gg

2) 0|2 Abm: AR Bhe TR S50l RS i AAEAS

- AR71EC] SE AIAUAAE 20 o8 o] Qlof, SE7ITto] FRALEN 0L AAl =AU

- AU SE5S A AXHANRE ARVE $ — IRB HAEAA

- FEO AA7IES U SSA] ol ~ TF 854 o]ste] 7] ¥ S T 4skE dY 24, CERAD-K
71938 Aot 2o w84s AF0)Qt vlusted-S o, 1.0SD ©o]AF 1.5SD O]YFQIAHCERAD Word
lilt memory or Word delayed recall or Word recognition) 2 A3 tﬂ‘é% AAstg o, S&27|&
O2} Zo] w45t IRB HAHAIR S SHAES (HE5A0Y: 2018 4 25%)

HAE AR AR 7122 TF 50A4] o]AF ~ TF 854 o]ste] 7]
K-MMSE & 27} 23& o]Aolxl 2 H7Asa S

ol 7]&0] Adea]y ZAANCERAD-K) W} ZAA}
AFRE = K-MMSE A 7A@ A7 7] o

3) ARIA LAY AQlxtel

1

Al

- QR ERO A9E chosht, AU Fed 1%
primary endpointo] B, WFEA] LEE|ojo} ab= ARl wHR, r}2
ShEA] WRdt @At ofglS. T2t ¥ MMSE HASS 1

of B ARoA= stroop testS (GIE XAl
oz o 7AAE 2 Qe RS BI1A} 5tF LS.

- E3] MMSEQ] 79 K-MMSE, MMSEK 5 H]23t ZAIS of
Aol a1, & 100do] A references Q18510 7|ES
o] T io]7]: &Ix|ul, OIX|7|=AtoE A= EL 70 “J
2 4 ok ©2A ADAS-cogolHt OHE F/9 HAF (A= BD
A & oot & & Q3.

A71s4

g Aste sAsHE GHRA

At2 7 BEEAog

W30 0|7

Z MMSE 9} ADAS-cogoll TIaiA =

AALY] AL BERAQl AR

A sensitivityZ7} W7] T

Azl A7HS dataZ 5}o]) A5t FAHQlo] HQ

c‘)_]:
F

- 224 -




1-1. 49|
Alo| AF) B Ao 240 PT | CRF | ICF | IB 201 KSR
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(1] Pharmaceutical Biology %2 A%

Desalted Salicornia europaea powder and its

active constituent, trans-ferulic acid, exert anti-
obesity effects by suppressing adipogenic-related
factors

[

Pharmaceutical Biology

Md. Mahbubur Rahman, Myung-fin Kim, JinHyoung Kim, Sok-He Kim,
Hyeon-Kyu Go, Mee-Hyang Kweon & Do-Hyung Kim
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export strategy

(<) Development of food substitutes having cognitive function-improving capabilities
using PhytoMeal (desalted food substitute from halophyte) and commercialization of its

(=%) PhytoMeal(
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