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(2) ID-NMRZ 1H-NMR, 13C-NMR A& a3}, 2D-NMR=Z correlated spectroscopy (COSY),
heteronuclear multiple quantum coherence (HMQC), heteronuclear multiple bonded connectivities
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B3y 44 23}

o] & Gomisin D

AR CosH34010
AT £

A 530.5636 g/mol
PAEA C, 63.39%; H, 6.46%; O, 30.16%
BEA 1344.03 K

=se3 954.29 K
Log P 3.29
=4 E 142.07 cm?/mol

EFsaty 42 43
= Gomisin G
o e CsoHz209
AT x
\ S P
A 536.5697 g/mol
AAEA C, 67.15%; H, 6.01%; O, 26.84%
B A 1313.18 K
==4 904.01 K
Log P 4.99
=4 E 148.47 cm®/mol
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Eg3sd 44 43

ol & Gomisin J

A CHo2505
AR

A 388.4541 g/mol
HAEA C, 68.02%; H, 7.27%; O, 24.71%
Z=7 1043.46 K

==4 78770 K

Log P 4.39

Z4E 111.77 em®/mol

sty A4 23

ol & Angeloylgomisin H
A CasHz60s
AT

= 500.5806 g/mol
YAEA C, 67.18%; H, 7.25%; O, 25.57%
Ze7 1206.56 K

==7 787.16 K

Log P 4.76

=4 E 143.04 cm®/mol




=2 3354 42

43
ol & Angeloylgomisin O
AR CosH3/05
/
AT £
2 =¥ 498.5648 g/mol
PAEA C, 67.45%; H, 6.87%; O, 25.67%
BEH 1152.36 K
==3 751.29 K
Log P 5.56
=4E

142.36 cm®/mol

A 3

ol & Benzoylgomisin O

A2 C30H30203
AT

2= 520.5703 g/mol
i C, 69.22%; H, 6.20%; O, 24.59%
BEA 1220.76 K
=4 819.29 K
Log P 6.06
=4E

147.26 cm®/mol
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o] & Gomisin H

A} Co3H3007
A2

2 = 418.4801 g/mol
PAEA C, 66.01%; H, 7.23%; O, 26.76%
BTEA 110554 K

S=3 806.72 K
Log P 3.39
24E 118.42 cm’/mol

Ee3shd A4 23

ol & Gomisin O

A CosHosO7
A%

A 416.4642 g/mol
PAEA C, 66.33%; H, 6.78%; O, 26.89%
B4 1067.88 K

==3 732.47 K
Log P 3.93
=H4E 117.78 cm?/mol
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(2) o] &AL 65% aqueous acetonitriled AF-&3}e] 220nmell A #4313 o}
(3) AAISE EAuH e 7]Eof Wb st =iof 7|AH WS wskt} [J. Microbiol. Biotechnol.

20:1359 (2010)]
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1. 97 & Ae=9 HPLC data ¥ NMR data

7 AU

(1) FA7F &gk 1759 AiEs° ts HPLC % NMR datag R3S
(2) 7-hydroxycoumarin, angelicin, byakangelicin, byakangelicol, isoimperatorin, isopimpinellin,
osthol, phellopterin, xanthotoxol, oxypeucedanin, decursin, decrusinol angelate, asarone,

nodakenin, decrusinol, ferulic acid

g

(1) FA9 FEAES NMR datas &H3}7] $18+9] Bruker Avance 400 NMR spectrometer= NMR
A9S FaAstgth 7 AR5 DMSO-d6ol 514 25 mm NMR tubecl] ojxl A3kt

(2) F719 HFE2AEY chromatograms 3HE3L7] 93] HPLCE Agilent 1260 Infinity
71715 AFE3F AL, Symmetry column (4.6 x 250mm, S5um)<S F3sle] EA &k Ad s
L5+ 30°CH AL, o] 542 65% acetonitrile® 1.2 mL/min® #5522 #2431t} injection

volume< 10 ul, UV/VIS detector® 220nmol A +4] 3F A t}.
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23}

o] & (common name)

decrusin

2,2-dimethyl-8-ox0-2,3,4,8-tetrahydropyranol 3,2-glchromen-3-yl

IUPAC name
3-methylbut-2-enoate
L C19H2005
OW
(0]
EATZ
A 328.1311g/mol
YA C, 69.50%; H, 6.14%; O, 24.36%
224 836.25 K
==4 520.10 K
Log P 3.13
=4 E 93.23 cm®/mol

SEEL IR

a3

o] & (common name)

decrusinol angelate

(Z)-2,2-dimethyl-8-0x0-2,3,4,8-tetrahydropyranol3,2—-glchromen-3

IUPAC name -yl 2-methylbut-2-enoate
A4 CroblnOs
NN
A2
A 328.1311 g/mol
dAaEN C, 69.50%; H, 6.14%; O, 24.36%
BA 836.25 K
=3 520.10 K
Log P 3.31
=248 93.03 cm”/mol




ge5sd 44

=<E!

0] & (common name)

nodakenin

7-(2-(((3R,4S,5S,6R)-3,4,5-trihydroxy—-6- (hydroxymethyDtetrahydr

IUPAC name 0-2H-pyran-2-yl)oxy)propan—-2-yl)-7,8-dihydrocyclopentalglchrom
en—2(6H)-one
A2 CxHzs0s
A2
A 406.1628 g/mol
PAEA C, 62.06%; H, 6.45%; O, 31.49%
BTEA 1208.69 K
==4 761.56K
Log P 0.71
248 104.86 cm?/mol

53y 44 2%
o] & (common name) decrusinol
7-hydroxy—-8 8-dimethyl-7,8-dihydropyranol3,2-glchromen-2(6H) -
IUPAC name
one
A2 C14H1404
H
(0]
WA
O
2 246.0892 g/mol
AArEXA C, 68.28%; H, 5.73%; O, 25.99%
#E4 751.77 K
==4 501.28 K
Log P 1.68
=48 68.45 cm®/mol
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23

©] & (common name)

7-Hydroxycoumarin

IUPAC name 7-hydroxy-2H-chromen-2-one
A2 CoHeO3
X
AT
HO €] o)
A& 162.0317g/mol
YA AEA C, 66.67%; H, 3.73%; O, 29.60%
Z2=4 582.32 K
==4 410.14 K
Log P 1.44
=4 E 4391 cm®/mol
EELEEE 23
©] & (common name) Angelicin
IUPAC name 2H-furol2,3-h]lchromen-2-one
B2} 2) C11HgO3
o (0]
A
N
A 186.0317g/mol
YA C, 70.97%; H, 3.25%; O, 25.78%
Z=4 594.94 K
==4 39551 K
Log P 1.44
=48 51.78 cm®/mol
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23
o] & (common name) Asarone
IUPAC name (E)-1,2,4-trimethoxy-5-(prop—1-en-1-yl)benzene
AR C12Hi603
s
BATE -
e
P

o 208.1099g/mol
PAEA C, 69.21%; H, 7.74%; O, 23.05%
BTEA 587.20 K

=54 350.09 K

Log P 2.66

=4 E

63.49 cm®/mol

gelgery 44

23

o] Z(common name)

Byakangelicin

[UPAC name (S)-9-(2,3-dihydroxy-3-methylbutoxy)-4-methoxy-7H-furol[3,2-g
lchromen-7-one
- AR2] Ci7H1507
N
HJ)<O
0,
0
AT 0w .0 o
§ Vi
<
A% 334.1053g/mol
arEH C, 61.07%; H, 5.43%; O, 33.50%
24 967.71 K
==4 641.69 K
Log P 0.67
=4F

87.74 c¢m®/mol
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23}

o] E(common name)

Byakangelicol

(R)-9-((3,3-dimethyloxiran-2-yl)methoxy)-4-methoxy-7H-furo[3,

IUPAC name 2-glchromen-7-one
A} 2] C17H1606
)vo
O/
AT o) o o
S /
<
A 316.0947g/mol
YrEA C, 64.55%; H, 5.10%,; O, 30.35%
#E=4 816.28 K
==4 596.80 K
Log P 1.30
=4 E 84.45 cm®/mol
e ssty 44 23}
©] & (common name) Esculetin
IUPAC name 6,7-dihydroxy-2H-chromen-2-one
A4 CoHeOy4
H
° AN
0 0 o)
H
A 178.0266g/mol
GarEH C, 60.68%,; H, 3.39%,; O, 35.93%
24 662.94 K
==4 521.86 K
Log P 1.05
=4E 45.72 em®/mol
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23}

o] E(common name)

Fraxin

7-hydroxy-6-methoxy-8-(((2S,3R,4S,5S,6R)-3,4,5-trihydroxy-6-(h

IUPAC name ydroxymethyDtetrahydro-2H-pyran-2-yl)oxy)-2H-chromen-2-one
i AF2 C16H18010
AT HO 0 o
\0 Z

A 370.0900g/mol
AN C, 51.89%; H, 4.90%; O, 43.21%

B4 1193.82 K

==F 818.80 K

Log P -0.92
=4 E 86.92 cm®/mol

EYssry A4 23
0] & (common name) Isoimperatorin
IUPAC name 4-((3-methylbut-2-en-1-yl)oxy)-7H-furol3,2-glchromen-7-one
A Ci6H1404
7
A2 Q
joes
0” o °
o 270.0892g/mol
PAEA C, 71.10%; H, 5.22%; O, 23.68%
BTEA 740.78 K
== 46757 K
Log P 2.55
=4 E 78.63 c¢cm®/mol
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23}

o] E(common name)

Isopimpinellin

IUPAC name 4,9-dimethoxy-7H-furol[3,2-glchromen-7-one
2R C13H100s5
A E
A 246.0528g/mol
YA AEA C, 63.42%; H, 4.09%; O, 32.49%
224 695.50 K
==4 48755 K
Log P 1.18
=4 E 66.28 cm®/mol

ge5s4 44

e

o] & (common name)

Osthol

IUPAC name 7-methoxy-8-(3-methylbut-2-en-1-yl)-2H-chromen-2-one
T AFA] CisHi603
A E
A 244.1099g/mol
YarEA C, 73.75%; H, 6.60%; O, 19.65%
Z2=4 675.40 K
==4 394.27 K
Log P 3.29
=& 74.64 cm®/mol




=835ty A4 A3
©] & (common name) Phellopterin
[UPAC name 4-methoxy—-9-((3-methylbut-2-en-1-yloxy)-7H-furol3,2-glchrom
en-7-one
i AF2 C17Hi1605
=
[0}
AT o _o o
S Vi
IO
22 300.0998g/mol
HarEA C, 67.99%; H, 5.37%; O, 26.64%
#=4 791.06 K
==4 51359 K
Log P 2.42
=4 E 85.88 cm®/mol

293554 42 23
©] & (common name) Scopoletin
IUPAC name 7-hydroxy-6-methoxy-2H-chromen-2-one
AR C10HsO4
|
E o o
A 192.0423g/mol
i C, 62.50%; H, 4.20%; O, 33.30%
Ep 632.60 K
53 456.16 K
Log P 1.31
248 51.16 cm’/mol




g5y 44

A3
o] & (common name) Scopolin
[UPAC name 6-methoxy—-7-(((2S,3R,4S,5S,6R)-3,4,5-trihydroxy—6-(hydroxymeth
yDtetrahydro-2H-pyran—-2-yl)oxy)-2H-chromen-2-one
L as C1sH1809
/ 0
\O
A
2 354.0951g/mol
YA C, 54.24%; H, 5.12%; O, 40.64%
#=4 1113.20 K
==4 707.08 K
Log P -0.53
=4 E

85.11 em®/mol

g5 43

23
] (common name) Xanthotoxol
IUPAC name 9-hydroxy-7H-furo[3,2-glchromen-7-one
AR C11HeO4
AT
A 202.0266g/mol
A C, 65.35%; H, 2.99%; O, 31.66%
E R 675.56 K
53 50723 K
Log P 1.05
=45

53.60 cm®/mol




g5y 44

23

o] & (common name)

Z-Ligustilide

IUPAC name (Z)-3-butylidene-4,5-dihydroisobenzofuran—-1(34)-one
- AF2] C12H140s
AT /
o)
o
A = 190.0994g/mol
AarEA C, 75.716%; H, 7.42%; O, 16.82%
#=4 574.39 K
=4 34459 K
Log P 1.84
=45

58.25 c¢cm®/mol

SEEL IR

23
o] & (common name) Oxypeucedanin
[UPAC name 4*((3,3*dimethyloxiran*2*yl)me(‘)tizxy)*7H*furo[3,2*g]chromen*7*
A Ci6H1405
AT Z 9
- \
A& 286.0841g/mol
LN C, 67.13%; H, 4.93%; O, 27.94%
BTEA 766.00 K
=3 550.78 K
Log P 1.43
=45

7720 em®/mol




=934 42

A3
o] & (common name) Angelol A
[UPAC name (Z2)-(1R,2S)-1,3-dihydroxy-1-(7-methoxy-2-oxo-2H-chromen-6-
y1)-3-methylbutan-2-yl 2-methylbut-2-enoate
L as CopH2407
AT
¥ 376.1522g/mol
YarEH C, 63.82%; H, 6.43%; O, 29.75%
=4 1028.27 K
==4 587.01 K
Log P 2.22
=4 E

102,53 cm®/mol

ge 54 43

=L

o] &(common name)

Arctigenin 4'-O-3-gentiobioside

(3R,4R)-4-(3,4-dimethoxybenzyl)-3-(3-methoxy-4-(((2S,3R,4S,5S,

[UPAC name 6R)-3,4,5-trihydroxy—-6-((((2R,3R,4S,5S,6R)-3,4,5-trihydroxy-6-(h
ydroxymethyl)tetrahydro-2H-pyran-2-yl)oxy)methyl)tetrahydro-2
H-pyran—-2-yloxy)benzyl)dihydrofuran-2(3H)-one
B2} 2) Cs3H44016
(o) OH
HobiH
(0]
\Qo o) O"’j/\oj:“\\OH
ATz 0 HO” > OH
OH
o/
0
A 696.2629g/mol
YA C, 56.89%; H, 6.37%; O, 36.74%
Z#E3 1907.21 K
==4 1190.99 K
Log P -0.07
=4F

169.14 c¢m®/mol
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533 44 43
©] & (common name) Doxyschizandrin
1,2,3,10,11,12-hexamethoxy—6,7-dimethyl-5,6,7,8-tetrahydrodibenzol
IUPAC name
a,cl][8lannulene
T A}2] CoHz06
AR
A 416.2199g/mol
AarEXA C, 69.21%; H, 7.74%; O, 23.05%
23 982.78 K
==4 656.30 K
Log P 492
=4F 122.64 cm®/mol




g5y 44

23

o] & (common name)

Schisandrin B

[UPAC name 1,2,3,13—tetrarnethoxy—6,7—dimethy1—5,6,7,8—tetrahydrobenzo[B’,4’](:
yclooctall’,2":4,5]benzol1,2-d][1,3]dioxole
AR Co3H2s0g
A2
A 400.1886g/mol
LA C, 68.98%; H, 7.05%; O, 23.97%
Epe 980.37 K
=3 675.89 K
Log P 495
=45

116.32 c¢cm®/mol

SREL IR

23

o] & (common name)

Schizandrol B (Gomisin A)

[UPAC name (6R,7R)-1,2,3,13-tetramethoxy—6,7-dimethyl-5,6,7,8-tetrahydrobenz
ol3’,4"Jeyclooctall’,2":4,5]benzol1,2-d][1,3]dioxol-6-0l

A CosHos07

AT
A 416.1835g/mol

dAaEA C, 66.33%; H, 6.78%; O, 26.89%

Epe 1072.79 K

SR 760.61 K

Log P 3.68

=45

117.54 ¢m®/mol
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23

o] & (common name)

Schisantherin B (Gomisin B)

(2)-(5S,6S,7S)-6-hydroxy—1,2,3,13-tetramethoxy—6,7-dimethyl-5,6,

IUPAC name 7,8-tetrahydrobenzol3’,4' Icyclooctall’,2":4,5]benzol1,2-d][1,3]dioxol
-5-yl 2-methylbut-2-enoate
A CosH3409
T
AT \ O
al®
~ i 0

2 = 514.2203g/mol
PAEA C, 65.36%; H, 6.66%; O, 27.98%
BeA 124478 K

=3 336.01 K

Log P 4.49

248 14357 cm?/mol

S ERERCE

23}

o] & (common name)

Schisantherin A (Gomisin C)

(5S,6S,7S)-6-hydroxy—-1,2,3,13-tetramethoxy —6,7-dimethyl-5,6,7,8-t

IUPAC name etrahydrobenzol3’,4' Icyclooctall’,2":4,5]benzol1,2-d][1,3]dioxol-5-yl
benzoate

AR CaoHz209

AT o
3%
o\ \/

2 = 536.2046g/mol
PAEA C, 67.15%; H, 6.01%; O, 26.84%
BT A 1313.18 K

=3 904.01 K

Log P 4.99

245 148.47 cm®/mol
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23}

o] & (common name)

Schisandrin C

(6R,7S,13aS)-5,6,7,8-Tetrahydro—13,14-dimethoxy—6,7-dimethylcycl

TUPAC name ooctall,2-1:3,4-1" ]bis[1,3]benzodioxole
2} 2] CooH2406
Bz / O‘
AT
R s/

A 384.1573g/mol
PAEA C, 68.74%; H, 6.29%; O, 24.97%
BcH 977.96 K

=54 695.48 K
Log P 499
248 110.00 cm?/mol

g s 44

23

o] & (common name)

Schizandrol A

1,2,3,10,11,12-hexamethoxy-6,7-dimethyl-5,6,7,8-tetrahydrodibenzol

IUPAC name a,cl[8]lannulen-6-ol
B2 CosH3207
AR
2 e 432.2148g/mol
ArEA C, 66.65%; H, 7.46%; O, 25.89%
Zo 1075.20 K
= 74102 K
Log P 3.65
=4E 123.86 cm?/mol
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23

o] & (common name)

B-sitosterol

(3S,10R,13R)-17-((2R 5R)-5-ethyl-6-methylheptan-2-y1)-10,13-di

IUPAC name methyl-2,3,4,7,8,9,10,11,12,13,14,15,16,17-tetradecahydro—-1H-cyclope
ntalalphenanthren-3-ol
A2 CaoH500
e
AT
A 414.3862g/mol
HAAEA C, 83.99%; H, 12.15%; O, 3.86%
B2 H 992.90 K
==4 534.43 K
Log P 8.14
=4 E 130.21 cm®/mol




=934 42

23

o] & (common name)

Wilfoside C1G

(E)-(3S,8S,9R,10R,12R,13S,14R,17R)-17-acetyl-8,14,17-trihydroxy -
3-(((2R,4S,5R,6R)-4-methoxy-5-(((2S,4S,5R,65)-4-methoxy—5-(((
2S,4S 5R,6R)-4-methoxy—5-(((2S 4R ,5S,6S)-4-methoxy -6-methyl-
5-(((2S,3R,4S,5S,6R)-3,4,5-trihydroxy -6- (hydroxymethyltetrahydr

IUPAC name o-2H-pyran-2-yl)oxy)tetrahydro-2H-pyran-2-yl)oxy)-6-methylte
trahydro—-2H-pyran-2-yl)oxy)-6-methyltetrahydro-2H-pyran-2-yl
Joxy)-6-methyltetrahydro-2H-pyran-2-yl)oxy)-10,13-dimethyl-2,3
,4,789,10,11,12,13,14,15,16,17-tetradecahydro-1H-cyclopentalalphen

anthren—-12-yl 3,4-dimethylpent-2-enoate
A2 Ce2H 100024
SRS CAASEROS
BTz ~
f
¥ 1228.6605g,/mol
HALEH C, 60.57%; H, 8.20%; O, 31.23%

ge5s4 43

23}

o] (common name)

Wilfoside CIN

(E)-(3S,8S,9R,10R,12R,13S,14R,17S)-17-acetyl-8,14,17-trihydroxy -
3-((5-((6-((5-((5-hydroxy-4-methoxy-6-methyltetrahydro-2H-py
ran-2-yl)oxy)-4-methoxy-6-methyltetrahydro-2H-pyran-2-yl)oxy

IUPAC name )-4-methoxy-6-methyltetrahydro-2H-pyran-2-yl)oxy)-4-methoxy
—-6-methyltetrahydro-2H-pyran—-2-yloxy)—-10,13-dimethyl-2,3,4,7,8,
9,10,11,12,13,14,15,16,17-tetradecahydro-1H-cyclopentalalphenanthr

en-12-yl 3,4-dimethylpent-2-enoate
L Cs6HooO19
Iepete
~ -
AR
A& 1066.6076g,/mol
AArEA C, 63.02%; H, 850%; O, 28.48%
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23

o] & (common name)

Wilfoside C3N

(E)-(3S,8S,9R,10R,12R,13S,145,17S)-17-acetyl-8,14,17-trihydroxy -
3-(((2R,4S,5R,6R)-5-(((2S,4S 5R,6S)-5-(((2S,4S ,5R,6R) -5-hydroxy
-4-methoxy-6-methyltetrahydro-2H-pyran-2-yl)oxy)-4-methoxy

IUPAC name -6-methyltetrahydro-2H-pyran-2-yl)oxy)-4-methoxy-6-methyltet
rahydro-2H-pyran—2-yl)oxy)-10,13-dimethyl-2,3,4,7,89,10,11,12,13,
14,15,16,17-tetradecahydro-1H-cyclopentalalphenanthren-12-yl
3,4-dimethylpent-2-enoate
B} 4] Ca9H7016
" é Oi\\w' = % ; |
wA NS
f
A 922.5290g/mol
AArEA C, 63.75%; H, 852%; O, 27.73%

g5 43

23

o] & (common name)

Wilfoside KIN

[(3S,85,9R,10R,12R,13S,14R,17R)-17-acetyl-8,14,17-trihydroxy-3-[(
2R,4S,5R,6R)-5-1(2S,4S,5R,65)-5-[(2S,4S,5R,6R)-5-[(2S,4R,5S,6S )~
5-hydroxy-4-methoxy-6-methyloxan—-2-ylloxy-4-methoxy—-6-met

IUPAC name hyloxan-2-yl]Joxy-4-methoxy-6-methyloxan-2-ylloxy-4-methoxy
-6-methyloxan—-2-ylloxy—-10,13-dimethyl-1,2,3,4,7,9,11,12,15,16-dec
ahydrocyclopentalalphenanthren-12-yl1]
(E)-3-phenylprop-2-enoate
A} CsgHgsO19
™
g )
BATF R
7
A 1086.5763g/mol
HAAEA C, 64.07%; H, 7.97%; O, 27.96%




g5y 44

A%
o] & (common name) Methyleugenol
IUPAC name 1,2-Dimethoxy—4-(prop-2-en-1-yl)benzene
- AF2] C11H140,
o
-
AT
o X
A& 178.0994g/mol
HAAEA C, 74.13%; H, 7.92%; O, 17.95%
B2=4 529.44 K
==F 307.39 K
Log P 2.83
=4 E 54.92 em®/mol
35y 44 A3
o] & (common name) p-Hydroxyacetophenone
IUPAC name 1-(4-Hydroxyphenyl)ethan—1-one
2 }3]1 CsHgOo
0
AR
HO
A 136.0524g/mol
YA AEA C, 7057%; H, 592%; O, 23.50%
#=4 543.81 K
==4 367.49 K
Log P 1.40
=4 E

38.34 cm®/mol




g5y 44

23}

o] & (common name)

Geniposide

(1S)-methyl
7-(hydroxymethyl)-1-(((2S,3R,4S,5S,6R)-3,4,5-trihydroxy—6-(hydr

TUPAC name oxymethyDtetrahydro-2H-pyran-2-yloxy)-1,4a,5,7a-tetrahydrocyc
lopentalclpyran-4-carboxylate
EA CrrHzO
A2
A 388.1369g/mol
LA C, 52.57%; H, 6.23%; O, 41.20%
BTeA 1214.77 K
53 740.71 K
Log P -2.00
=48 89.07 cm”/mol
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23

o] & (common name)

Daucosterol

(2R,3R,4S,5S,6R)-2-[[(3S,85,9S,10R,13R,14S,17R)-17-[(2R,5R)-5-et
hyl-6-methylheptan-2-y11-10,13-dimethyl-2,3,4,7,8,9,11,12,14,15,16,1

TUPAC name 7-dodecahydro-1H-cyclopentalalphenanthren-3-ylloxy]-6-(hydrox
ymethyl)oxane—-3,4,5-triol
i 2F2 Cs5He00s
e
AT
A 576.4390g/mol
ALEH C, 72.87%; H, 10.48%, O, 16.64%

g5 43

=g

o] & (common name)

Cynauriculoside A

IUPAC name

ERA




g5y 44

23

o] & (common name)

Cynanoneside B

1-(4-hydroxy—2-(((2S,3R,4S,5S,6R)-3,4,5-trihydroxy-6-(hydroxym

TUPAC name ethyDtetrahydro-2H-pyran—-2-yl)oxy)phenyl)ethanone
L as C14H;808
AT T
¥ 314.1002g/mol
YarEXH C, 53.50%; H, 5.77%; O, 40.73%
=4 1105.03 K
==4 730.13 K
Log P -1.27
=4 & 74.10 em®/mol

SRR

23

o] &(common name)

Cynandione A

1-[3-(2-acetyl-3,6-dihydroxyphenyl)-2,4-dihydroxyphenyllethanon

IUPAC name o
A C16H1406
AT
A 302.0790g/mol
YarEA C, 63.57%; H, 4.67%; O, 31.76%
#=4 1059.22 K
==4 894.20 K
Log P 0.78
=4 E 80.62 cm®/mol




SEELEIRE =L
o] & (common name) Conduritol F
IUPAC name (1R,2S,3S,4S)-cyclohex-5-ene-1,2,3,4-tetraol
T’]i‘x]'/—\l C6H1004
OH
H WWOH
AT
Y OH
oH
2 146.0579g/mol
AarEA C, 49.31%; H, 6.90%; O, 43.79%
224 710.30 K
==4 39558 K
Log P -1.63
=4 F 34.79 cm®/mol

ge5s4 43

A3

o] Z(common name)

2.4-Dihydroxyacetophenone

IUPAC name 1-(2,4-dihydroxyphenyl)ethanone
Lo ad CeHgO3
o}
AT E
HO OH
A2 152.0473g/mol
U C, 63.15%; H, 5.30%; O, 31.55%
Z=4 624.43 K
==4 479.21 K
Log P 0.57
=4 E 40.15 cm®/mol
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©] & (common name) Arturmerone
IUPAC name (6S)-2-methyl-6-(4-methylphenyl)hept-2-en-4-one
A2 CisH0
(0]
=
AT E
A 216.1514g/mol

LdrEA C, 83.28%; H, 9.32%; O, 7.40%
#=4 631.93 K
==4 313.14 K
Log P 3.85
=45 71.24 cm®/mol
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23}

o] & (common name)

Bisacurone

(6S)-6-[(1R4S,5S)-4,5-dihydroxy-4-methylcyclohex-2-en-1-yl1]-2

TUPAC name -methylhept-2-en-4-one
L as C1sH2403
OH

AT £

2 252.1725g/mol
LA C, 71.39%; H, 9.59%; O, 19.02%
Ep 794.24 K

R 419.40 K

Log P 1.52

248 75.36 cm’/mol

gosted 43 a9
o] & (common name) Bisdemethoxycurcumine
IUPAC name (1E,6E)-1,7-Bis(4-hydroxyphenyDhepta—-1,6-diene-3,5-dione
) 0
N P
AT
HO OH
A& 308.1049g/mol
U C, 74.01%; H, 5.23%; O, 20.76%
Z=4 964.98 K
=4 669.37 K
Log P 2.81
=4 E 91.30 cm”/mol
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A3
o] & (common name) Cyclocurcumin
[UPAC name 2-(4-hydroxy-3-methoxyphenyl)-6-[(E)-2-(4-hydroxy-3-methox
yphenyl)ethenyll-2 3-dihydropyran—-4-one
L as Co1H2006
HO OH
O 0 O
\o Z o/
AT
o)
A 368.1260g/mol
GarEH C, 68.47%; H, 5.47%; O, 26.06%
#=4 1072.10 K
==4 782.08 K
Log P 1.87
=4 E

104.28 cm®/mol

ge5s4 43

A3}
o] & (common name) Demethoxycurcumin
(1E,6E)-1-(4-Hydroxy-3-methoxyphenyl)-7-(4-hydroxyphenyl) he
IUPAC name . .
pta—1,6-diene—3,5-dione
AR CooH 1805
A
A& 338.1154g/mol
A AEA C, 70.99%; H, 5.36%; O, 23.64%
B=4 1015.26 K
=4 715.39 K
Log P 2.69
=4 E

98.55 c¢m®/mol
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2 B AFAME olF 4F9 T4 1)
iz st gAE 2R ALEs) = o
S A7 e SEstn 9 nERAA S E Adxd Aojmy B A = o
gr3=o] 2835k [J. Korean Oriental Med. 32(4):1 (2011)]
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ol
AN

3legol 2w o EolA 7= sk HShEs Fo %
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(1) 29 ethanol F= %2 HPLC chromatogram< o} 193 7t}

_ﬂh B G l ; A
(2) decrusin, decrusinol angelate, nodakenin, decrusinol % A& 979 ethanol F&+=9
HPLC chromatogram-s Hluwstd  ofg] I3 2t (decrusin(32.3min), decrusinol
angelate(34.2min), nodakenin(2.1min), decrusinol(4.5min) ¥+ A&} 72| ethanol FEE2°
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(3) ¥FA B9 F=E2] decrusin, decrusinol angelate, nodakenin, decrusinol A]#°] & < 3HA]
o =2 Folsly] 93ste] o] UV/VIS spectrum< Hlwatglal 1 A¥= ot 1@ 3 7t}
(decrusin, decrusinol angelate, nodakenin, decrusinol®] UV/VIS spectrum3¥ 3
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(1) =, =, d¥ FFo] % decrusin, decrusinol angelate, nodakenin, decrusinol®] 3}

Y
Nodakenin Decursinol Decursin Decursinolangelate
@
0.5681% 0.0111% 5.0581% 1.5900%
3
=
° 0.6472% 0.0409% 3.3552% 1.9276%%
3
o) H
N ND ND 0.0389% 0.0216%
-

(2) decrusin(32.3min), decrusinol angelate(34.2min), nodakenin(2.1min), decrusinol(4.5min)

T Alge}t T%“?]J methanol EE«] HPLC chromatogram
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(3) decrusin(32.3min), decrusinol angelate(34.2min), nodakenin(2.1min), decrusinol(4.5min) 3
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(1) 27& ethanol FE&°l $F¥ 9FY gomising o= HPLC #£4& F3sh
hexane & 8o|A AZE5+ gomising <135+
(2) 9% T 6F°| hexane & olA H=H3A
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v AT

(1) FA4v) = Agilent 1260 InfinityE AF&3FH 3L,  Column< Symmetry 4.6 X 250mm
S5umE ARSI o, 2% 30%9lA St tl. Mobile phase, Flow rate, Inj. Volume,
Detector= 242} 65% ACN, , 1.2mL/min, 10ulL, 220nm®| It}

(2) £45 9% A8+ methanolol =14 10 g/Le] == FHlgtol A3

(3) gomisin 9F 9 ¥ F¥2 77 1g/L 5= THE 3 700ul 2 mixing 3Fe] AF&3F T}

o ASA T
(1) 27 A+ ethanol F% & 2] hexane #3% chromatogram (methanolol] 10g/Le] FTE= +H|3H

Al R)

(2) Gomisin 3% 9& chromatogram



[ DADTA, Sig=220.4 Refeall (20 77 IAR00Z581 0

mAJ
200
:
]
1] "
150
b

4054

5340

—

(3) ¥ A} hexane w3 XT# 959 42 Al59 chromatogram®] H|xl
e -

1000 Angeloylgomisin O

o STD 9% r;lix 7
;a g Benmylgnmisi;o gAlgtlwylgnmisino
") En el s A AN
(4) 21 A} ethanol % =¥ hexane + 82| chromatogramol A <21 % gomisin N
”"*;DAUE'S‘,F“MW:M B Q0| X[EtOH Time. Area Height Width __ Area% Symmetry

£ [ 22207 [ 1014 | 711 [ 03935 | 4310 | 0897 |

B Gomisin N
10002
!
: R 2 ]
g ﬁ: i E g g § A E
v
B B = % B
GACTE Sez0d R o
e 20| XtHex Time Area Height Width __Area% Symmetry
[ 22178 | 274325 | 10288 | 0.4131 | 18.407 | 0872 |
2500
: Gomisin N
2000 i
1500
: e
: o p
10002 P 2 f g
vaglE e e ] 8 / \ oy )\ 8
08 j\ SRR NAN VA3 / i
o 7 3 B3 E

(5) gomisin N (0.lmg/mL &%)2] chromatogram



DADT B Si5=2204 Re=af (O FIKKRODA29 0
AU
200 Time Area Height Width _ Area% Symmetry
o4 22157 | 91395 | 3505 | 0.4022 | 96.962 | 0.869 |
20
150
100
=] E®E® § H

< %

SI5=220 4 Re=of (ST KKRO034300)

‘‘‘‘‘‘
00 Time Area Height Width _ Area% Symmetry
2s04[ 22177 | 89%.9 | 3395 | 04078 | 96.286 | 087 |
20
150
100
0 R

< S Y S

DADTE S15=2204 Re=of (SO TRRRO0TT0)
% Time Area Height Width  Area% Symmetry
250 22.182 89618 |  337.5 0.4117 | 96.852 | 0.875
20
150
50 8 ®BE g g a
el g

—~
S
to

u] 2} ethanol FEES 72 hexane w87FA 1&g A3} gomisin N2
0.195% ol Al 2984% =2 7t o =M oF 16w ZF3std EFo] RIS =, ujxe]
_]

AutA el ethanol % "ol hexane ¥ 3w WP F718 A FaAlFo] 168 23w
[e) =

10 .

71Ee] emAp AES At

& 2=t sk o vk AE (3$-%)F ethanol FEE=2 A 23k AE (3

j=2|

H
(1) E54HFE 48 HPLCZ Fdstde=d, AHli= Agilent 1260 InfinityE AFE3t 1
Symmetry 4.6 X 250mm 5um column= A}&3t3x HAELS UV/VIS 220nm<et 254nmell A
F33ATE. 2= 30xA olFACRE 65% aqueous acetonitriled AFEFFA L FELE 1.2
mL/minZ 3}
(2) evA gf A& 2059 EFF2 01 mg/ml £+ 1.0 mg/mls =2 methanold] =<1 &
0.45 um membrane filterol] o #}3}o] FH] 3} T}
(3) 71 AF2 2v 348t A 8FAA T

oo ATA

(1) 71 A2l chromatogram



o e ¢ 0601 TS RAROGE]

# Time Area Height Width _Area% Symmetry
w0 = 1 1,601 5898.2 2988.4 00466 | 59.884 | 1.369
2 2.362 255.1 53.7 0.0734 2316 | 0.608
3 3.274 8.5 1.4 0.0884 0.077 1146
4 3.806 5.9 8.7E-1 0.0993 0.054 1.057
0 s 4.584 580.4 85.3 0.1033 5270 | 0.753
3 5.24 74.7 55 0.1185 0678 | 0.695
7 5.797 12.6 1.4 0.1342 0115 | 0.577
8 6.509 67.7 7.4 0.1404 0.614 0.78
m 9 6.785 F3 19 0.2071 023 | 0622
10 7.321 69.5 6.7 0.1593 0631 | 0.879
1] 8483 8.1 3.6E-1 0.3152 0.074 | 0.564
12| 8981 5.5 4.6E-1 0.1836 0050 | 0.85%

(2) ethanol F==% A&k A& 9 chromatogram

i e # Time Area Height Width __Area% Symmetry
- 1 1.714 30110.2 2452 0.1953 73.360 0.402
T 2 2.36 128.7 27.2 0.0696 0.316 1.064
3 2.956 105.9 26 0.0614 0.258 1.0%6
) 2575 5.4 2.8 0.0493 0.021 | 0.507
5 3.768 27.8 3.7 0.1089 0.068 0.57
m 3 4.579 6679.2 1016.2 0.1007 | 16.273 | 0.795
7 4853 363.7 %3 0.1103 0836 | 0732
B 5.222 1533 2104 0.1113 3.7a7 0.78
3 6.497 1014 110.2 0.1393 2471 | 0784
10 8.498 358.4 14.6 0.3299 0.876 0.833
o 1t 8.96 304.2 19.4 0.2307 0.741 1.029
12 | 15315 2205 95 0,344 0538 | 0.7%
13 | 22213 137.2 5.5 0.3376 0334 | 0884
14| 25002 59 15 0.4566 0112 | 0.868
2 z 2 i

(3) EIOH %82 982 A48 593 A% v 4 4¥el g 24 dx

. Schisanther Schisanther Schisandrin Schisandrin . Schisandrin Benzoylgo Angeloylgo
Gomisin O Magnolol . X Gomisin N . L
in A in B A B C misin O misin O
B
0.0083% 0.0293% 0.0730%

220nm
e

- - - 0.0096% 0.0297% - 0.0729% 0.0241% - -
254nm

(4) ethanol FE= 2 AZek AFe] 7[E) evjak WS 25 AF vsid &5 AJ&ol
Aol 120) o] FrE AFAE AUV Wil FTeAdie] AstE MR AFe s

hE 7k E

ftllo
do
r o
off
-
52
o



= AN = mArt getar e A dAE s RS E gomicin G, gomicin O,
gomicin N, gomisin J, angeloylgomisin O, and benzoylgomlsln 09 6F9 gt HFES F
3 3} o} ]ﬂ% 27 @W| A} ethanolic extractell $Hr¥Eo]l A& AEEolth «mAe] 1M
3l A& AL in vitro & in vivo AF S ST =E ] o] wj A}E3 AF= owmA &
] £ 100% enthanolZ FE3dte] &R FEEZA in vitro ¥ in vivo 23 Ay 25 7H
3} Al g 5ol Fold AA #FEFEAT 20161 12€] w[A7E Hol= A7 S o3t &
d NEJAAE dE5T7F AHEZNTE AAS WA HIA o7]d 23¢E v 95 gE
HE 30% FRo® 53 WA 10% FAHOE FE=3 WRjo] 47 AL 3 #d 59
of sl 7] wWZel, 2 AFelAE 7|Ed 2 AFAEC] AFEE HH I FdsHA 100%
ethanol F& =, 30% FE=, 10% FE=<S AHESIAaL ofol Hato] d& o] ofolA] ALEs)
= “LBJJ O}Uro] ETH FEUHE AR F 4F9 FE=E AP ES FdEAY [Appl

7h AT
1) = |

AT

(1) TGFBZE A=S &+ 1 AAHAEMHSOE FE2E° Aslst=x=2 st dAAE S
S8ttt =, 3 ARAEMHSO 10 ng/mL 5% TGFRE A& FH, 6413 o] FRE
a-SMA<¢} A18A1 ZFA(COL1IAD) 32 mRNAC] W&o F7ldth [Semin Liver Dis
21:311 (2001)].

(2) v A FEES 307 & dAZSIa, 10 ng/mL %2 TGFRE AZd ¥, 12 At
o AEE FE3te] WA FFEA AHRES(RT-PCR) 28-S a3ttt

.

1 vl <+ &

F F=E (100% ethanol =%, 30% F=&, 10% F=&, =8 F5&5)2 o}
il t

0

1%‘7/}_ ZE]_-O] TGFBoﬂ & =7}5+ a-SMA 9]— A1P AL %‘ﬂ'wl 42 (COL1A1) mRNAZ<]
TES oA T enAte] FEUNE T AGAIEMHSC) AR A dFE vAA
2aol eHelE



COL1A1

GAPDH

_ QRT-PCR 4, QRT-PCR

[+ ] w
I

Fold Expression
(COL1/GAPDH)
;%]

Fold Expression
(a-SMA/GAPDH)

TGFp + + + o+ o+ TGFp + + + o+ o+
]00060’/;9 70% 030% 70096% 70% d’o%
T 08 S T
& %, % & %
/% O& O’ﬁ' ’QSI O’& O“S'

v 2o 7HAA-3 AdAES in vitro % in vivo AdL 2wzt dujeo 100%

[©)
enthanol FE& == T8 4 A 27 2016Lj 1240 emArt wol= 7Ad7|SA &3t
—(Sﬂo = -

A4HE e A 7 olAHL 30% FAHAoR =3 W o sty o9 WA EF=

10% FAo® FE3 WHoRE TREJT weba, W2k 100% ethanol F+E+=, 30% %
, 10% FEE 559 FEYHOZ FHE 439 Ao gfE AES 24590

7h AR

() 2vA dujs 35 o sl

b Ay

1) T+ +A42 HPLCE g3 d, Avle= Agilent 1260 InfinityE AF83FSaL

Symmetry 46 X 250mm 5um column= AF&3ta HAELS UV/VIS 220nm<et 254nmell A
TATIY. 25+ 305904 olFHoE 65% aqueous acetonitriles AFE3F I FEHES 1.2

mlL/minZ s}

(2) vzt g/ AR 2059 FFE2 01 mg/ml =5 1.0 mg/mls =2 methanold] =91 3
0.45 um membrane filterol 0443}04 T H] A T
) 4744 FEWH O R FHRE A8 ES 10 mg/ml ¥EE methanold FoA FH &3t

=0 1) D Qouzk 200gS EtOHel ¥i F%3 td 5

o
d

(4) 100% ethanol F&% (



SANS A 5 F 2 AZXSY uA FEE 47.04gS A (35S 0 2352%)
B =Y F=E GF=YH 2) 0 2vA 200ge B Y3 TH( LT AE FFTHH
AbE)E] O FE SdS Y 5% & 4 AXstY evA FEE 2425 A2 (3 F&
0 41.21%)
(6) 30% ethanol %% (FZw¥ 3) : 21z 200gS 30% EtOHel ¥ 719 F3(100C,
AT s F&E 9L A 5= T 54 AXSe ovA FEE 5897gS AL (3rE
: 29.49%)
(7) 10% ethanol =% (F=WH 4) © 272 200g= 10% EtOHo| ¥ 7FE F=(100T,
AT e F&E 9L A = F 54 AXSe ovA FEE 76.04gs A (3FE
: 38.02%)
EEE
(1) 209 %% 5 A=49 8% dist Ay+= ofg ek £l 100% ethanolol 4+ 8F <]
Aol BFE AEEHY 0 714 HHd = A8 AEHdY. web] B AFo A =33
FEHd we tE AdES 13 En)
= = Schizandrol A Gomisin J Schizandrol B Angelov] sin H
nm Omisin ngelo Omisin
e (Schisandrin) (Gomisin A) selovie
220nm
0 (¢} (6] [0}
EOH | (vteom) 0.1040% 0.00829% 0.0227% 0.0231%
1009% 254nm
0.0873% 0.0081% 0.0208% 0.0230%
(MeOH)
220nm
0.0556% 0.0029% 0.0079% 0.0075%
(MeOH)
254nm
0.0466% 0.0028% 0.0069% 0.0062%
Water | (MeOH)
o 220
100% m 0.0512% 0.0026% 0.0062% 0.0068%
(water)
254nm
0.0429% 0.0025% 0.0059% 0.0066%
(water)
220nm
0.2166% 0.0059% 0.0187% 0.0215%
(MeOH)
254nm 0.1820% 0.0059% 0.0178% 0.0195%
EtOH (MeOH) . 0 . 0 . 0 . (0]
30% 220nm
0.1897% 0.0041% 0.0149% 0.0144%
(water)
254nm
0.15929% 0.00429% 0.0134% 0.01329%
(water)
220nm
0.1523% 0.0027% 0.0124% 0.0135%
(MeOH)
254nm 0.1277% 0.0027% 0.0112% 0.0118%
EtOH (MeOH) . (0] . (0] . () . (6]
109% 220nm
0.1433% 0.0025% 0.01129% 0.0118%
(water)
254nm
0.1201% 0.0025% 0.0101% 0.0106%
(water)




) ) Schisandrin A
Schisantherin B . . o ) )
Il nm o (Doxyschizandri Gomisin N Schisandrin C
(Gomisin B)

o
e

n)

220nm

EtOH (MeOH)
100% 254nm

(MeOH)

0.0083% 0.0293% 0.0730% 0.0239%

0.00962% 0.0297% 0.0729% 0.0241%

220nm

(MeOH)
254nm

Water (MeOH)

- 0.0017% - -

o 220
100% m - 0.0011% - -

(water)
254nm

(water)

220nm

(MeOH)
254nm

EtOH (MeOH)

- 0.0049% 0.0023% -

- 0.0049% - -

0 220
30% ( ?m) - 0.0011% - _
water

254nm

(water)

220nm

(MeOH)
254nm

EtOH (MeOH)

- 0.0018% - -

10% 220nm

(water)
254nm

(water)

m\l

13N

b
i\
K=

(2) 100% ethanol FE=WHOE 4L FE=9 chromatogram= ofef 193}
220nm<e} 254nmel] A

CADTE S
220nm mAy

(3) B FEWHor de& FEE chromatogram= otz @3 ok HE3

o



220nme}t 254nmeoll A =8 3} S o}

220nm|  mau

254nm mAu

(4) 30% ethanol F=4 =9] chromatogram-= o}z 193} 7t}

220nme}t 254nmol A

220nm

254nm

(5) 10% ethanol 334} z
220nme}t 254nmell Al =38 3} 31 o}

oS
220nm Ay
o]
e
g
.
¢ omm ng“sa:ﬁﬁ § §
| R BER-HSR o H
TR s
254nm w
o
s
o
.
.
#




104, enlx &% AR AFEorEaA T B AT

s
S ERUE

n & e 71 A" A A Al AREske]

o rie
e
-
=
2
rr
Lo

o 10
s
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Do
7
oi\
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9‘_‘
e
g
k-o

. A

(D E+%F 2055 474 0lmg/mL %+ Img/mLe F=MeOH &)= %<& 5 0.45um
membrane filter® o3 & A3}

(2) A== otdl AT 4714 —rg‘:’“’qoi g3 FEES gAoR AEE 10mg/mLe
L2 WE $ 045um membrane filter2 o3} § AL8-3}A T

(3) 1¥ oz F&3 Ast MeOHO 2w 883k, 274W WHos F&H3 Algse
MeOH, EtOH o= 7+7 &3 ]’}\}\J—- oA o] W o T E2Z3 ABSL MeOHO 2= 9473
Sl = A Bol e AHgeklt

(4) 19 B2 euvjak 200g< EtOHOl ¥ &3 vs F5 Sd9& #2455 5 o4
A x8te] U]X} FEE 47.04gS =3 FE 1 23.52%)

5) 29 WS oM 200gS & Wi FRHOLF O e FkTRH ARE)E 1 FE
TAS At w5 F o4 Adxst] LvA FEE 8242g5 A& ¢ 41.21%)

6) 3 W2 ewak 200g= 30% EtOHOl ¥a 7k4d F&(100TC, 3AHE vs F=
Tde 7Y 5 F ¥4 Axs evA FE2E 5897gs du(3aE 1 2949%)

(7) 49 WS 2mak 200gS 10% EtOHel 23 7k F%100T, 3AZH& s F=
SAS A w5 F o4 Axde v FE2E 76.04gs L=(35E 1 38.02%)

= H [¢)
(8) #A AnlE= Agilent 1100 seriesE AF833L columne Symmetry 4.6x250mm (5 um),
o] 542 656% acetonitrile 8] 0.1% formic acidE FH7lste] AFE3Sa, 52 1.0

ml/min, FYFH+= 2 - 20 ul, AEIHEFS 264nm 2 220nmeol A 0% === TS

L
i

() #29 12598 e A2 248 23

Arctigenin Schizandrol Schizandrol
. . R . A - N B Angeloylgo N
Etoposide Gomisin H Magnolin . X Gomisin D Gomisin J . . Gomisin G
4'-O-B-ge (schizandri (Gomisin misin  H
ntiobioside n) A)
St
0.2772% 0.0095% 0.0557% 0.0523%
220nm
- - - - 0.1810% - 0.0084% 0.0396% 0.0529%
254nm




o Schisanther | Schisanther | Schisandrin | Schisandrin o Schisandrin | Benzoylgo | Angeloylgo
Gomisin O Magnolol . . Gomisin N . .
in A in B A B C misin O misin O
- - - 0.0175% 0.0614% - 0.1418% 0.0472% - 0.0030%
220nm
- - - 0.0188% 0.0597% - 0.1417% 0.0466% - -
254nm
DAD1 A, Sig=220 4 Ref=off (YJF\YJH 2018-05-28 16-07-28UH0000021.0)
220nm mAu ] ii
1600
1400
1200
1000
800
600
400 &
200 @ B g g ] A B g 8
ml; 1 @ A o /\ ® A g
0 —a N S —_— e —_—
0 H 10 15 20 25 20 me,
DAD1 C, Sig=254 3 Ref=off (YJH\YJH 2018-05-26 16-07-28UH0000021D)
254nm mAU
250 b
200
150
100
; :
5 B 8
50 & @ =
g ST 5§ 8 g 8 %
a \/\\/L @ -8 @ k & A y
o I~ 2 ol N
0 5 10 5 20 25 30 min
= = =] (e} = Hd = =7
(2) TEHJ’HE] ZETH Oét )‘]JEJ"E ‘1":4'1] J.’ 7&4’
Arctigenin Schizandrol Schizandrol
. . . A L. L. B Angeloylgo L.
Etoposide Gomisin H Magnolin ) X Gomisin D Gomisin J . . Gomisin G
4"-0-B-ge (schizandri (Gomisin misin  H
ntiobioside n) A)
0.1550% 0.0184% 0.0272%
220nm
T
- - - - 0.1026% - - 0.0121% 0.0132% -
254nm
o Schisanther | Schisanther | Schisandrin | Schisandrin o Schisandrin | Benzoylgo | Angeloylgo
Gomisin O Magnolol . . Gomisin N . .
in A in B A B C misin O misin O
- - - - 0.0040% - - - - -
220nm
254nm




DAD1T A, Sig=220 4 Ref=off (YJH\YJH 2018-05-28 16-07-28\JH0000022.D)
[y

220nm mAU 7] g
1600 Y
1400
1200
1000
800
600
400 - 8
8 o
E - P oo =
a9 ‘ 388/ ¥ % gsg B
o4 eSS A0 N 25 6 o 2
: 10 15 20 2 30 mel
DAD1 C, Sig=254,4 Ref=0ff (YJH\YJH 2018-05-28 16-07-281JH0000022D)
254nm mAU ] p:
q
300
250
200
150
100 4 %
50
§2 8 8
o AL B 8
H 10 15 20 25 30 mel
== \=] [e) = d 5
(3) F=WH 3025 YH & A 5E A4 A9
Arctigenin Schizandrol Schizandrol
. L . A . L. B Angeloylgo T
Etoposide Gomisin H Magnolin . X Gomisin D Gomisin J L. . Gomisin G
4"-0-B-ge (schizandri (Gomisin misin  H
ntiobioside n) A)
T
- - - - 0.5843% - - 0.0483% 0.0501% -
220nm
- - - - 0.3965% - - 0.0359% 0.0482% -
254nm
. Schisanther | Schisanther | Schisandrin | Schisandrin . Schisandrin | Benzoylgo | Angeloylgo
Gomisin O Magnolol . . Gomisin N - L
in A in B A B C misin O misin O
T
- - - 0.0068% 0.0102% - 0.0050% - - -
220nm
dF
- - - 0.0046% 0.0098% - - - - -
254nm
DAD1 A, Sig=220,4 Ref=off (YJH\YJH 2018-05-28 16-07-281JH0000023.0)
220nm mAU
1750 4
1500
&
1250 4 @
By B
2% 8 B g8 8 § %
%4 3 o9 e o 8
T T T T T T
5 10 15 20 25 30 min|
DAD1 C, Sig=254,4 Ref=olf (YJH\YJH 2016-05-28 15-07-28\JH0000023.D)
254nm &
g
g fg ¢ §
ANLE = =
= ~F s T T T
5 10 15 20 25 30 min|




(4) W 42HE de ARE BAG A

Arctigenin Schizandrol Schizandrol
. . . A . . B Angeloylgo o
Etoposide Gomisin H Magnolin ) . Gomisin D Gomisin J . . Gomisin G
4"-O-B-ge (schizandri (Gomisin misin H
ntiobioside n) A)
T
- - - - 0.4151% - - 0.0303% 0.0357% -
220nm
T
- - - - 0.2755% - - 0.0227% 0.0268% -
254nm
o Schisanther | Schisanther | Schisandrin | Schisandrin L Schisandrin | Benzoylgo | Angeloylgo
Gomisin O Magnolol . . Gomisin N L. L.
in A in B A B C misin O misin O
g
- - - 0.0027% 0.0038% - - - - -
220nm
254nm
DAD1 A, Sig=220 4 Ref=off (YJH\YJH 20 18-05-28 16-07-28\JH0000024 D)
220nm mAU 4
1500 -
1250
1000 +
750 4
500 4
250 4 @
g
- ®
as 20 2‘ 30 min|
254nm mAU ]
3004
250+
200
150
100 o
50 4
5]
s 10 1s 20 25 30 i)

AT ARG v TR AR BH PHS AHestel evA i RS Rdsuxn

&ttt

7h AT g
(1) ev#p <4

=2
Ll
i
i
=
o
lo
fr
ol
8
=
oX,
g
rlo
o
(\)
S
o\
o
=
ox
lo
fr
o

14

v A

1) x+F 205S 747 0lmg/mL =+ 1lmg/mLe F=MeOH £3)=2 "= F 0.45um
membrane filter= o] ¥ & AF§-3F3 T

(2) NEE ofdl €A% 471% FEWHoR FHI FEHES gatoz ANEE 10mg/mL9

FTEE WE 3 045um membrane filter® o3} & AR5} T}
(3) 1H WHog FE3 AlgE MeOHO ZWF 8511, 274 WHOoRE FE3I AlgEL
MeOH, EtOH o= Z}7} &3 o} A, 274N Ho R FEF ABEES MeOHO ZE 2HA 3



=) ]
AR ol FEAS AGHAL
(4) 19 e eua 200ge EtOHOl ¥ F=3 vs 55 8492 A% 55 F 4
Azxdte] QR FEE 47.04gS (3] FE ¢ 23.52%)
(5) 29 BHE ona 200gs Eol ¥ (LT e FeFEHY AM)ste] 1 F&
o = = S =, = o [e] =] >~ O -
|Ae A 5T F w4 Axste] oA FEE 8242g5 € (3]FE 1 41.21%)
6) 39 WHE 27 200gs 30% EtOHOl ¥ 7td F=(100T, 3Ah3 v F=
[e) = e = ] o = o .
XS A 55 F 4 Axs 2vA FEE B897gs A3 FE ¢ 29.49%)
(7) 49 WHe emAl 200gS 10% EtOHe| w1 714E F&(100T, 3A7hHg os F=
o = & =] = = o O (S .
SAS At 55 F 4 dxeo oA FEE 76.04gs A3 FE 1 3802%)
(8) A AH|+= Agilent 1260 InfinityES AF&3Fa columne Symmetry 4.6x250mm (5 um),
o] 52 656% acetonitrile & dE AE3t, F52 1.2 ml/min, THFI = - 20 ul,
HEZ342 254nm 2 220nmeol A 30% === T3 T}
o A7 AT
(1) F=UH 1258 42 Ass 248 2%
Arctigenin Schizandrol Schizandrol
N . L . A - N B Angeloylgo N
Etoposide Gomisin H Magnolin . X Gomisin D Gomisin J . . Gomisin G
4'-O-B-ge (schizandri (Gomisin misin  H
ntiobioside n) A)
e
- - - - 0.1040% - 0.0082% 0.0227% 0.0231% -
220nm
3}z
4 - - - - 0.0873% - 0.0081% 0.0208% 0.0230% -
254nm
. Schisanther | Schisanther | Schisandrin Schisandrin . Schisandrin | Benzoylgo | Angeloylgo
Gomisin O Magnolol . . Gomisin N . .
in A in B A B C misin O misin O
32k
v - - - 0.0083% 0.0293% - 0.0730% 0.0239% - -
220nm
)2k
. v - - - 0.0096% 0.0297% - 0.0729% 0.0241% - -
254nm
220 DAD1 B, Sig=220 4 Ref=off (ZUJANZ0[AF 2018-05-11 10-24-5 1\KKR0000001 D)
nm mAL g
2500
2000 - §
1500 -]
1000
i
500
8 Ry © gt g =@ o g 2
o Bewe 8w SNy 8 68 £ g RE & § #
g \g?%kﬁl ‘;_ﬂg ;.g g;:g o Qg 3 "35 5] b q
é 10 "5 2'0 2'5 3'0 3'5 min|
5anm N DAD1 A, Sig=2534 P.eFlI=oﬂ (SOTXRZTTXF 2015-05-11 10-24-5TIKKR000000 10)
175 4 3
150
125 4
1004
75 ls
=1 i : . g
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== =] ) E=2 = 5 -7
(2) F=WH 2258 42 AlgE B4 23
Arctigenin Schizandrol Schizandrol
. . . A . . B Angeloylgo o
Etoposide Gomisin H Magnolin ) . Gomisin D Gomisin J . . Gomisin G
4"-O-B-ge (schizandri (Gomisin misin H
ntiobioside n) A)
T
- - - - 0.0556% - 0.0029% 0.0079% 0.0075% -
220nm
T
- - - - 0.0466% - 0.0028% 0.0069% 0.0062% -
254nm
o Schisanther | Schisanther | Schisandrin | Schisandrin L Schisandrin | Benzoylgo | Angeloylgo
Gomisin O Magnolol . . Gomisin N . .
in A in B A B C misin O misin O
- - - - 0.0017% - - - - -
220nm
é‘l—a‘ok
254nm
DAD1 B, Sig=220 4 Ref=off (ZOIRNZUTAF 2018-05-11 10-24-5 1WKIKR0000002 D)
220nm mAU g
1750 §
1500 4
1250
1000
750
500
250 =
& s
o4—— L =
s 10 15 20 25 30 3s o)
DADTA, Sig=253 4 Ref=off (ZUIAR20TAF 2018-05-11 10-24-51\KKR0000002 D)
254nm mAU ]
200 4 ]
175
150 3
125
100 3 5
75 [{ &
! <
50 4
7 £ JeSe hat
04 A 2 B2 g2
‘; \'0 I'S 2'0 2‘5 3'0 3‘5 'ﬂl:
== =] [e) = d S
(3) F=WHY 3025 YH 92 AE5E A4S 4%
Arctigenin Schizandrol Schizandrol
. L . A N . B Angeloylgo SR
Etoposide Gomisin H Magnolin . X Gomisin D Gomisin J . . Gomisin G
4'-O-B-ge (schizandri (Gomisin misin  H
ntiobioside n) A)
- - - - 0.2166% - 0.0059% 0.0187% 0.0215% -
220nm
B
0.1820% 0.0059% 0.0178% 0.0195%
254nm
. Schisanther | Schisanther Schisandrin Schisandrin L. Schisandrin | Benzoylgo | Angeloylgo
Gomisin O Magnolol . . Gomisin N . . L
in A in B A B C misin O misin O
T
- - - - 0.0049% - 0.0023% - - -
220nm
- - - - 0.0049% - - - - -
254nm
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1500
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1000
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250 4
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1684

Sig=220 4 Ref=off (SUAR20[AF 2018-05-11 10-24-51 3 D)

=
2 H8 88
=, o

8879
10601

16681

T T

20

i)

254nm

250

200

150

100

3 10
Sig=254 4 Ref=off (ZU[ARZU[AF 2018-05-11 10-23- D)

244

16631

20

30
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23}

Arctigenin

4'-O-B-ge
ntiobioside

Etoposide Gomisin H Magnolin

Schizandrol
A
(schizandri

n)

Gomisin D

Gomisin J

Schizandrol
B
(Gomisin

A)

Angeloylgo

misin  H

Gomisin G

220nm

0.1523%

0.0027%

0.0124%

0.0135%

EE]
254nm

0.1277%

0.0027%

0.0112%

0.0118%

Gomisin O

Magnolol

Schisanther
in A

Schisanther
in B

Schisandrin
A

Schisandrin
B

Gomisin N

Schisandrin
C

Benzoylgo

misin O

Angeloylgo

misin O

T

220nm

0.0018%

254nm

220nm

DAD1 B, Sig=220 4 Ref=off (ZU[ANZUTAF 2018-05-11 10-24-51\KKR0000004 D)
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AYRY ARE dolguo] 25 3]

2 Fa AR oAEa
vk, el F4E JREe AR
o Exact mass 21615
# H 217.15
Ma 23915
K 25515
Ar-turmerone
Ak Exact mass 23215
H 23315
o | Ma 255.15
K 271.15
2-hydroxy-1,3,5,10-bisabolatetraen-9-one
OH
HO Exact mass 25217
H 25317
o MNa 27517
= K 29117
Bisacurone
[a] (8] Exact mass
= = H
¢ £l N
HO OH K
Bisdemethoxycurcumin
[o ] Exact mass
— = H
MNa
HO OH K
()
-
Demethoxycurcumin
o o Exact mass
/O . P D,_‘ H
J o N
HO OH
Curcumin K

308.1
309.1
3311
3471

338.12
339.12
36112
37712

368.13
369.13
39113
407.13



.0 o o
Imr“\s?[\

Exact Mass: 328.13

Decursin

H

Exact Mass; 246.08

Decursinol

0. 0 OH
ID:/‘M\H(

Exact Mass: 230,09

Demethylsuberosine

PPN

O,
Exact Mass: 270,09
Isoimperatorin

0. 9
e
ot

Exact Mass: 246.09

Marmesin

Exact Mass:

H
Na
K

Exact Mass:

H
MNa
K

Exact Mass:

H
Ma
K

Exact Mass:

H
I E
K

Exact Mass:

H
Ma
K

32813
32913
35113
367.13

246.09
247.09
269.09
285.09

23009
231.09
253.09
269.09

270.09
271.09
293.09
309.09

246,09
247.09
269.09
28509



Byt ool
e

Exmci Mass: 40814

Nodakenin

Exacl Masq: 282.08

g

Peucedanaone

L
IHC (5]

Exact Mass:; 162.03

Umbelliferon

|
(HO H
o, ©

Exaci Mass: 358 16
Xanthoamol

P

Exnct Mass: 414 39

B-sitosterol

Exact Mass:

H
Ma
4

Exact Mass:

Ma

Exact Mass:

H
Ma
K

Exact Mass:

H
Na
K

Exact Mass:

H
MNa
K

408.14
409.14
431.14
44714

262.08
263.08
285.08
301.08

162.03
163.03
185.03
201.03

356.16
357.16
379.16
395.16

414.39
415.39
437.39
453.39



3. em =}

Exact Mass: 416.22

schisandrin A

o
Ly o t

) \
Exact Mass: 384 18

schisandrin C

o o

i OH
Exact Mass: 41618

schisandrol A (Gomisin A)

Exact Mazs: 528.24

Gomisin B

Exact Mass:

H
Ma
K

Exact Mass:

Ma

Exact Mass:

416.22
417.22
439.22
455.22

38416
38516
407.16
423.16

416.18
417.18
439.18
45518

528.24
529.24.
551.24.
567.24



o 0

0 T b

Exact Mass: 400,19
schisandrin B

Exact Mass' 432 21

schisandrol A
~0

CH

Exact Mass: 500.24

Angeloylgomisin H

schisantherin A {(Gomisin C}

Exact Mas

Exact Mas

Exact Mas
H

Ma

K

Exact Mas
H

Ma

L4

40019
40119
42319
43919

432.21
433.21
45521
47121

500.24
501.24
523.24
539.24

2362
337.2
559.2
575.2



0
-0 O D(}J

Exact Mass; 536 .20

Gomisin G

Gomisin )

Lol

! i
Exact Mass: 400,19
_Gomisin

e

(8]

0
_.[}F- 'E.;!IQJ

Exact Mass: 514,22
Tigloylgomisin P

Exact Mas

Exact Mas
H

Ma

K

Evact Mas
H

Ma

K

Exact Mas
H

Ma

K

536.2
5372
559.2
3752

420.18
42118
44318
45918

400.19
40119
42319
43919

51422
515.22
537.22,
553.22



l-40

>

Exact Mass: 176.16

delta-Cadinene

Exact Mass: 436.18

N-linked oligosaccharide

Exact Mass: 482 21

O-linked oligosaccharide

NH;
NN
HO

EK-EH]’[ Mass: 5395.28

Aminoglycoside

Exact Mass:

H
Ma
K

Exact Mass:

H
Ma
K

Exact Mass:

H
Ma
K

Exact Mass:

Ma

176.16
177.16
199.16
215.16

436.18
437.18
459.18
475.18

482.21
483.21
505.21
521.21

596.28
597.28
619.28
635.28



Exact Mass:

A o S~ L

Na
K
polyacetylenes
- )
HO - N-CHC-OH| Exact Mas 44822
HO NH T gﬂf“ H 449.22
- Na 471.22
Exact Mass: 448,22 K 437,22

N-linked oligosaccharide

MNa 519.23
K 535.23

OH
H
HO: HO
ﬁﬁ Q\ Exact Mas 49623
HO 0 H 497.23
OH \Fr,NH _‘_NH
8]

Exact Mass: 496 23

O-linked oligosaccharide

OH

O~ou| Exact Mas 81451
H 815.51
Ma 837.51

HO
a OH
o K 853.51
OH

Exacl Mass; 814.51

Aminoglycoside
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O MH HE 2%

g = FR UE
1. ¥&% | 20X ===
2. }JlE | 20X (2Y9: Schisandra chinensis, AF2S9 @ S0H)
3=
Schizandrin, Gomisin A, Gomisin N
(RE)H=
4. HIE
QUG AEZW — B%UE=S & — L4855 —» Z4L — HE =
X
oo
1) A4 240K
2) Schizandrin(0.2%), Gomisin A(0.02%), Gomisin N(0.1%)
3) E(mag/kg) : 5 ppm Olot
5 7 Y| 4) SHia(mg/ka) : 3 ppm 0OIok
AlE B 5) II1=&(ma/ka) + 0.3 ppm 0|t
6) Z42(ma/ka) : 0.2 ppm 0|5}
7 AEEE & =S
JNI=(KEH) O et B1=2 0k Q| SHOk( A4 OF) 3 2H & [HE 4] SHZ2x o8 T ML=
AFE AlEY ["SOIAH 2IME AEAE N AIEYHE QU2 IS
7= & SIQAZNSHNYA ZSHMOIERA0 AISEHAEM HE
(JE:—':E)C%‘:) e T | 47 m 1= = OO o oA T — [ e o | [ N
SIANEEAEE
QOK NE=E FE222 'HED| 4 H2A0 E82 2 = US"2 JI=sH
S5 2H |2 20169 HELERE MIEH)|s25822 NWEEHRREZ2 JAZ4HE
= Q1B 783mg/eel LUNHFACE QIFHES (2016-213)
QOX NE=Z2 =22 'HED| od H2A0H E82 = = US"Y JIs4
otdM HE |2 2016YW i IHAZ MPEH)|s2e28C2 NEod=Z 21HE S
(2016-21%)
OFA A
R
Improvement of Liver Function in Humans Using a Mixture of
DIMEZAIE |Schisandra Fruit Extract and Sesamin. Phytotherapy Research
27:368-373(2013)
QOK OEE FE222 'HED| d H2AUH E82 £ = US"Y JI=s4
=48 AIE |2 201649 JHEQIERATE MIASHI)SPES3SCE MELIERAEE RIEHES
(2016-21%)
JIEF AFE
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K

QOA S0 HE=E F==S24 783mg/ <

7. Jls4 _ _ , 8
AEEAIE  |Appl. Biol. Chem. 61:607-616 (2018)

TZ2AE  |Appl. Biol. Chem. 61:607-616 (2018)

CIHIBRZAIE |Phytotherapy Research 27:368-373(2013
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HHCE, Olo 2tE0| MH ZHAIEIF =4
= o =01 [ (Kupffer) AIEZI}F S&HE8H A0 X-B(TGF-B),
A TS LI IHPDGF), SL DAL X-a (TNF-q) St 22 H2ItX ME &4
z HISIH, 252 STE=h =48 28 Z2Z2 MMAIH =0 (Alcoholism.
Clin. Exp. Res. 23:911-6 (1999). OlM, 2MI*Z(hepatocyte)2t =22 U AIE
(sinusoidal endothelial cell) ALOIOI HAXIGtD QU= b A HIE(Hepatic stellate
cel; HSC)= M AMIESF £4F 2ZHHENM ZHIEE=E 24 S20l 2ol XD &
EHOA 2ES0HIEZER ALAIE (myoﬁbroblast—like cells)2 &3t=lD) A HA (J.
Gastroenterol. Hepatol. 14:618-633 (1999), =2tA &S (collagen fiber)E Z &6t
H Z=2H 322K proteoglycan) St 22 HEQZIE S&H(ECM)ES O B =010,
EAE 2 TE FHU ME2 MEA2HE SEE & AAH XA S STAHAE
Ch (J. Gastroenterol. 35:665-672 (2000).
o @bl ZtME Ut MM BE0| HEAOR AGLIM, D= ARIS 2t M A
HIELIZtE S| Zetdl S A 2 Jh= OIAIE R (fibril) AEHUHAM ="E &R (fiber)
HAEE WU SHEHEUHM, 2t 8K sk(liver fibrosis) WAEO0l TAHEH HCH (Semin.
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1

Liver Dis. 10:30-46 (1990). 2t8R3 WEOUAH JIE YUHOZ AAGHE= EF2
Hi1g Scetd8dRIF 2HC=Z Sotoll, 38 S8 RE XL RAGHA SIE =
HOICH 50l, Mg S8R e= HA 2t XH0 2L & UMA F 2% 35S X
KotXg, 2t EKst)l #aED U= 2t FHUMN=E & HUSAES 10~30%0tA St
fle ez 22l AUCH (Conn. Tis. Res. 23:19-31 (1989). 0l2 20|, 2 &
St g SHEHO 28 85201 NS, 269 220 HaEH D 2 JIs0] 245
HA, 2t0] ©@=atH &= 23 H (liver cirrhosis)2&2 A ECH

o ZtF3H/2ZIEEHE H|IJIEFO|XICH 2t AR3E JIG9EHCEZ dojLts HHS0(22, oY
2 ERJ| XFIt Ibsottt] LM UCH MetA, 2t83/2A3HES gHECZ oY
2 X=ot)l floide=E 28 S4ME(HSC)e 2482 ARNAIAH SeddR s° a482
ACHAIA 28 HRstel fdd WEES IHAMHAFTE 20l BUHECZ ottt (J.
Gastroenterol. 35:665-672 (2000

e = HF0AME 2014 =20 01242 sS220AM 28 853 ool €01 UL
= AE ZNE UL Lo L0IAN FTE==2 2 dF7e HEHIAM JIE =86 52
S ole 2t HAHE(HSC)N EHE610 S2AES 4SS AP etlie M E &0l6
ALE

2.3. =U-2 21451 &
23.1. =U

O =4 21E-3JI BE=s QUGN Ji=
o 20X HIE=ES =2 Y| od 20 =82 = = US"2 JIsdsS 20164
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HgolEAs A
783mg/Lel deHFHHCZ oA
o QQD|AC AIZBET : AlCH AE
= "22'9 =50

e 20/A2 & =
o 20[AS HFZH - U2 =0 SHH

=== =
S UMM 95655, YT 231E (HE, 20138 JIIF)
= % Ol

Q¥HS Y= M =gk ANEdE Is8UE UM B
2016-21 Qv|A o¥E FEE Schizandrin, 73d7] o4 783mg/ Y
3 Gomisin A, A7} o] =8&

Gomisin N = = g

Q HEI|Eo oM HE JIM (0l: GRAS, Novel food, FOSHU S)

o QOIX ==20 izt eHEZ2AIE S Phytotherapy Research 27:368-373(2013)

NN SN X

alanine aminotransferase (ALT) &= aspartate aminotransferase (AST) ==XIJ}
=2 (40-60 U/L) 2039 = X2t 209 placebo AFE0l Uil QOIM ==
M=ot AlE

60Kg AMZE2 AMEE2 2064mg/days] EHCZ g5 LIEHY

QUK === S0l 2 aspartate aminotransferase (AST) £XI2| 2A &1
QUM === E0HU 2 alanine aminotransferase (ALT) £=Xl12 2451
Aekel 582 =S50 AFEA 201Z === 50 202 2| AR =5
=0 =olF

2.4. =UH-2f AIS BE

<

2.4.1

{ i Il —
TT s

. = U

oo o " 2>
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4. H=9 S0 &St X

4.1. g€ S& X

O d4&, =4 24

WAV N
AP HAES2Y

4.2. NBESR(EE JIs4E) 2 2
O NES2(EE IIS8=)
- NBLE(EE JISS82)S Fotl 847 208 Ma
=_

[ 4] C|%=27F% 25
schisandrin, gomisin A, gomisin N2& ZH 2|

[ 2 S

HEFCe &

1o
—
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A
FH
0
AL

schisandrin

=5
o/ pol (BR,7R)—-1,2,3,10,11,12-hexamethoxy—6,7-dimethyl-5.6,
7.8-tetrahydrodibenzo[a,c][8]annulen—-6-ol
= Akl C24H3207
= A 432 .51
CAS No 7432-28-2

gomisin N

T
(6R,78)-1,2,3,13-tetramethoxy—6,7—dimethyl-5,6,7,8—te
2Autd | trahydrobenzo[3',4'lcyclooctal1',2":4,5]benzo[1,2-d] [1
,3]dioxole
= AbAl C23H2806
= AH&F 400.47
CAS No 69176-52-9
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EE e gomisin A
OH
X
(6R,738)-1,2,3,13~tetramethoxy—6,7-dimethyl-5,6,7.8—te
g8td | trahydrobenzo[3',4']cyclooctal1',2":4,5]benzo[1,2—-d][1
,3]dioxol-6-o0l
= A}Al C23H2807
= 416.47
CAS No 58546-54-6
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a42)
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J
schisandrin,

ANEd=2

—
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~

ol
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A

schisandrin

432.51

C24H3207
7432-28-2
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.2.3,10,11,12-hexamethoxy—6,7-dimethyl-5,6,

1

7.8—tetrahydrodibenzo[a.c][8]annulen—6—ol

(6R,7R)-

CAS No




FEl
0%

HI

gomisin N

(6R,75)-1,2,3,13-tetramethoxy—8, 7—dimethyl-5.,6,7.8—te
trahydrobenzo[3',4']cyclooctal1',2":4,5]1benzo[1,2-d] [1

o

2l

.3 ]dioxole
& At C23H2806
= ALEF 400.47

=
T
o

[08]

69176-52-9

—
FEl
0x
Al

gomisin A

OH

(6R.75)-1,2,3,13-tetramethoxy—8,7—-dimethyl-5.,6,7.8-te
trahydrobenzo[3',4']cyclooctal1',2":4,5]benzo[1,2—d] [1
,3]dioxol-6-o0l

C23-H2807

416.47

58546-54-6
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5.1.2. 4823H

o 20 2ANREETFA AlE 2t

« 220X 200g= 95% EtOHOl 21 ==t OIS == M= 22 == = 52
ol POIA === 47.04g2 €5 (=228 : 28.52%)

¢ Aoty [Hetfl =08 plOH( MO I HA [HIT 4] oJOHE2F o8 = MOES
A 0 AM HAS HPLC 24282 AE8 @ HPLCE =4517| fIot AlEst
Agilent 1100 Series0| 2, Z2& 2 Symmetry 4.6 X 250mm 5um=2 At=0ol11,
A AEE £3ME injection volume2 5-~-20ul, flow rate= 1.0 mL/min2&
220nmet  254nmOlA H=g. 0ls&2 01% Formic acid= &Itst

F

ol

acetonitrile =2MHS AIZ

o Q0|X2 AEAHZ Schizandrin, Gomisin A, Gomisin N2 E==2 AlfaBiotechOll A

“otH ALZEGHR Y] 0lS2 == 98% 0l&0122 FJF ZMEI0l AtSE

* Schizandrin 1mg/mi (methanol)2 HPLCZ =48t chromatograme OFeH 2t

2 chromatograme 220nmoilA, Otet chromatogram= 254nmolld 2=
9l (5.13min2 retention timeOlA Z=EE)

.....

nd o

TIRTE T e TS OaaT|

a
i

* Gomisin A 1mg/ml! (methanol)& HPLCZ =43t chromatograme O0fcH<et
212 chromatogram= 220nmOlAd, Ofefl chromatogram= 254nmolld 2=
9l (5.84min2l retention timeOlA ZtZ =)
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Gomisin N 1mg/ml (methanol) HPLCZ =45t chromatograme Ofcier 22
F12 chromatogram= 220nmOl A, Otel chromatogramE 254nmUlH ZH=o Z

2l (24.00min2l retention timetld =)
4 s B
S
IR
14 _A__/ \
i |

o QO0IA EtOH ex 10mg/ml (methanol)2 HPLCZ =43t chromatograme OfcH2b 2
204 {2 chromatogram& 220nmOlA, OFell chromatograme& 254nm0lAd 2 =&t

- (8]
= Y
- ‘ ;
s | 2
an ﬁ\ Ii . E E -
2 o |Bd s B ¢ BE 3 i g {8 & S
. ST Ef‘U»h i: 53 &8 3 VE oy 8 B i
: E S
"
§
i
. e

o Q0|A EtOH exOl ZTgt=E Schizandrin, Gomisin A, Gomisin N2 22 220nmoll
A 0.28%, 0.06%, 0.14%0|12, 254nmUlA 0.18%, 0.04%, 0.14% %=
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52. NELZE(E= JIs4dE) BEEE 3

e L

O schsandrin
Haad schsandrin
M Z=- T &) AFS AlfaBiotech
B Ao =E E5E
- A
CAS No. 7432-28-2
He s schsandrin
A
B A EE=5
CAS No. 7432-28-2
=5 98%
S=J|et =
HEHESE &0M HE=HE m 0 [1 OL|<2
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O gomisin N

H+-=Y gomisin N
K2 - THOH AlfaBiotech
HALH= H
0 o | 0
d | \_/
CAS No. 691 /6=52-9
il gomisin N
B A & ‘
i i
-
CAS No. 69176-52-9
i 98%

S=Jle

HSHE

o

AN M=

O ot &
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O gomisin A

Hr=Y gomisin A
Rl ZE-ZHOH B A AlfaBiotech
OH
B AR = 53
LA A
CAS No 58546-54-6
HEsY gomisin A
OH
W A E=3
—R 0 o 0
s | \_/
CAS No. 58546-54-6
T 98%
RsJlet -
HMEBOE 20N HESOS m O 1 OtL L
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§) B=cmneeoy

et K 8451 &

A8 & 8 A

A A9 | 201k F&

3l AHEY | S0 e tEX |85

o L | AESEA 2EI 5SS 120 3010

NEES | 0l0IsEdY 2 2985 SRS HEs

HZEHS HEX RE8JIE S+8X | 2018.06.07

FotIt Rl AR A SRE s CGS 2SLICH

B e oA R SRRl S B Hao HolAEY
OlOISEFE(POM) . oot ee et e e e ee e 222
(o o LI == 0T HAUE
S T T LRIOY oovuiivmmc monios ot o e vet o ey 4 EZs
OFOEERETR LB «.ovovvnirimiiins ssiiass mbiossis prms sk s siiisin ENE
Ec|Eel(ppm)....... S R AT A s EE
] BT, ) 0.01
[ 4 1 LEEE
OFHI BRI RIS LMY s oot v vis s siissstsmrsnsa s s57eis waisios EZE
OFRAFEE S PPN v i ies sninsins ssisi e sisiviasiisms EdE
=B L (o] ) =2
ECIBBAIAERY (pom) . .o e 0.25
T = e T ool 0.19
MEAMHBEXOIS(0OM) ..o ieeeenns E2E
CIEER S OIS (0B o i o ccieimonn 2 mimanmidimi i st E2Hs
B BETFBL OB i i s s e s rinaa BdE
EeIEZ201F(ppm)....... T — 0.01
E22HLHIE(ppMm) . oo wH=
OO E! HENOIE(PDM) .o vvveeeereeie e sinsnens - 2=k
OEDIZEEE BERE ORI s v aminsitism v espssenresii e Simias EZ8
TH R 0D mis e o v e o G e i e s i e 224Z
HUEREIR0OM) . . oo e e e E3E
AT E B (POM) e e e e vieeinaneeneee e rnianeanenann - =k
/= 501151275 ) (N E2s
FEE BB o oovsscne cumeanmssws i immss mAH=
M RIMGIRGY = o snriiam s v oo enias 0.01
B MOV vy s S R S B E2E
R« o smpieie eme o aiein oo simce eiors o s ams e ra st o-a aiar o sreiare 0/a
(1 e B84
[t e S T e e R T e Tl 85
BFEEIRCE. covmminins o s usine s i e dlai s e e Eae 84 2

20188 06 218

B 2 A 2 B} s o 3o
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i

2gk H 8451 &
ANl 8 4 & A
AU Y| 20 =&
3 OAY | A30ED A o= x UBS
B L | AESEAN FER 582 120 A2048tn
MEst= | 0|0I=EIE 2 208t= 2Ry HN&EE
HES HZEL X SEI|8 EH4eX | 2018.06.07
Aot 22l HPRAM A Q2§ ZAe= OIS0 2SLI0H
Y e S R R e B e et e R e T o HMO HOIAEY
OISR (DOM) . e e it e e e e e e =ze
o s A= e =
Ly e Pt 4o ) S R SR - -k
CEIPERER PN < 5o siieseon s imsiiie bamiaie S aionsiade o A=
R TEE L HOW) 40150 s s B e e s s e 2S
[ B 51— (o ) e B 0.01
[ e Eds
(0] 20 = e AR = e T 2=
OFEBAIAEZE(ppM) . oo e v e sd=
BRUSAE(POM) vt ie e =&
EE|BBAAETRUDIN - v vomw v i v 0.25
T2t 22AESE8 (ppm) . . covi i e ianns e 0.19
AN e OIS (0OM) v e vt etvrins ieeeseeeenn E2&
CIEIIHHHIOIE(PPM) o ove et e BHE
BUIICERECI(DOM) ettt e e et e =2d=
ECIRRAIBDON oo v nmsn s s b s 0.01
B SR HLERIRCPOMN) ... oo sncnmievs saeiaivemo i s BHE
OO E!l HIENHOIE(PPM) . ..o vveiviieeeraannns =3
0 1 ) (o] ) 4=k
T2l 2 (ODM) ettt et e =222
HILIEZEI2(PPM) . o oiveee e e iee e eens EHE
A TR BN s s ey suaias vt S RUeEUR BT LTS SdE
L 372 s T S e T i s s2s
HEBIMOIUG) 50 s o550 bt e s sias o mee s nim s ae s e g 2=
Hi4(mg/kg) . ......... ..0.0
MO KA e et e et s =22
RUTRIE e soninon i s vt v s e ST B S A e 0/g
8 T T 84
R v R R S e R S e R T SR S
B FE B4 =
2018 08 21¢ - =
[EiAR
E _ i * :.‘,i E"—_i
2t |} 4 B I s ¢ 2 @ FHUH

Ol 4M2 HEE 2HO0I S50, AR 0/20] A 48 S A28 L NIIBFBABO2 ABE 4 &S,
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./ \
Mo 1148 0.0 partmer

[ ] EONG == ) — 1
W A AR F A
| (Certificate of Analysis)
‘ p—_— .ag:aamﬂm&%ae_may ‘euam::-
(Applicant) = A(Address) | NESEA BET 552 120(3Y | .
s, 22080 W) = (BEEARS
A5WE | CP18-00051 Mozl | 2018-06-05

1

AA =5
‘ (Name of Product)

QOIREOHF=&ES

NE A5 % 3%

| (Quantity of Samples) 1
|

HA BE -
| (Analytical Items) ERSATM0ET
| HAL B3
| (Analytical Purpose) 3us

24 A%

(Anal_ytica1 Results)

ol HEHSQ LK HES B2AE (AT 6€%)

W3 A% 59 HHoE Qo 48 Bao] WHE 49E £ §RE nelsel 8,

|
|

¥ e [ e« w3 e7E &3
1 Buprofezin mg/kg #UT M O05 0.1481
2 Etofenprox ma/kg siE M 2.0 0.0265
3 Flubendiamide molkg | HotE =M 1.0 0.1494

| 4 iprodione ma/kg | @08 2K 2.0 3.8598
5 Pyraclostrobin ma/ka BR EM1.0 0.1144
6 Trifloxystrobin ma/kg 2017 3.0 0.0748

AspAA 2T A A FAAATE A% FEUt
Zapol AHEE AAE o] AFEe, AAF £ ool ANE A

B ARAE 2AHSA oj9e) YA sde $EY ¥R

=lal
1833 i

=S A SR (F)

61611 EF&

o 3

oAl WP OIEOIE 385(/AtS)  T.062) 351-1005 F.062) 351-1006
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2iet M 8451 &
ANl 8 4 & A
a2 H Y | 20T &2
3l AHE | A0 D asEEC HE X b ==
s L | ASEEAN HER 552 120 A=20stD
ANEg8s | 0|0IsEY 2 208= =l R s HN&a
HEHS HZE X 28|58 ==X | 2018.06.07
Aot 22l HIAHN A Ggs 2= 020 2S00
s L R e R T T i H e B e o A e HuMo HOIAEY
L e (T ) 22
[ == o -]
T EDDM) e vevvnretine s eeaenneeeraneaeenenss E2%
REDEEBEE (BRI . oviine sumnsiinapan viiva s LBiai =4S
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1 Q?‘-Ijﬂ =2
) 2.3. =49 Pl

= = o j—"ulLHE! A}% (i) =0
o 20X NE2S =2 dE)| oY 22 E3= & = US"2 JIs4dS 2016
A JfgEoAHRAS ML) |s2s=2C2 JNEQEHEs: Hed=z2 A3
783mg/2e UUSHFTCZ QIFHEIS (2016-215)
7.2. J|SHE L AHSEO MY (REE-SH S) 08 M FE
O 20/Ak= 010] R2/Li2tollA AEC = olIJEE A=
@ 2.8, B2 l&E-olJt d=t & 24 =22 AE el S
e QUIA HE=E F==2 dUE) E H20 E3= & = US"2 JIs4d= 2016
H JHEQINAEES MeEH)|IS253CZ NEQIFHRAEZ AEESE (2016-218)
7.3. 8§ HII 22
e Q0 HE=E =22 AHE) Hd HAd0 2= = = /US"2 JIsHE 2016
8 JECEAEs MEHI) sPs=2C= JEolddes HAsd=s QIAE)
783mg/L o] dAHFHHCZ OIFHES (2016-213)
7.4. QIHEZBANE 3
O olHdESAE 32
o Q20IX F==20 it eiM"3=2AE2 Chiu =01 218 Phytotherapy Research
27:368-373(2013) =22 Z2u= NGt 2A &
* alanine aminotransferase (ALT) = aspartate aminotransferase (AST) Z£=X[J}
=2 (4060 U/L) 20F 2| =HALeH 202 2| placebo AMEO Oial ROIA ==22 H

S0t Al

Table 2. Characteristics of enrolled subjects

Placebo group Test group
(n = 20) n = 20)
Male 10 10
Female 10 10
Age (years) 20-40 7 5
41-60 9 10
61-74 4 5
Mean + 5D 46.2+146 51.8+14.8
o B0Kg MZEC A2 2064mg/daysl 22CZF gsS UEY
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QUK ==2 E00l HE aspartate aminotransferase (AST) 2=Xl2 2AS
60 -
3

20 4
10 4 —e— piacebo group
-0 test group
0 1 2 3 4 5 G 7
month

Figure 1. Levels of aspartate aminotransferase in blood.

QRUIXN =2 E00l E alanine aminotransferase (ALT) =Xl2 24 Gt

Figure 2. Levels of alanine aminotransferase in blood.
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Figure 4. Abdominal ultrasonic examination
7.5. S&AE
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Appl. Biol. Chem. 61:607-616 (2018)

8.1. Alg&AlE

TAA(Thioacetamide)-induced liver damagedp Chiat 201X F==2| Holgd (A)
als A2l Phosphate buffered saline aks H2lst DIR A, 100mg/Kg TAAZS Xl
8t OIfA, 150mg/Kg 20l =210 TAAS SAlol ™2l 024 (B) alanine
aminotransferase (ALT) serumOllAd2 @1t (C) aspartate aminotransferase (AST)
serum level®l A2l 1t

Vehicle (group-I)

(A) Vehicle (group-l) TAA (group-Il)
SBE (group-I1Il) TAA+SBE (group-IIl)
\ VINAAANAAAAAANAAAAA N
< > (3 times/week)
1Dy A 8 weeks ,l
Sacrifice
(B) C )
p=0.0428 p=0.0018
1500+ LEONRE 3004 £:0.0009
s L]
10004 2004

5004
] 'élo"

Serum ALT
(Unit/L)
Serum AST
(Unit/L)

%
o

01 —Como0 ; . 0 ’ .
TAA - + + TAA - +
SBE - - + SBE - -
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(A)
staining2 & (cytoplasm, pink: nucleus, purple) (B) modified Masson's trichrome

(collagen, blue) (C) Picro Sirius Red (collagen fibers, red)
Vehicle TAA TAA + SBE

A ZHHIA 2] TAA-induced collagen deposition®] et QOIKN ===° a1
22 o225t 10% formalin 22 JDEAIZIZD Hematoxylin® eosin (H&E)

Bty

©

Sirlus Red stain

aSMA % COL1A1 mRNAsdml 20l CHet TGFR 21 =+ hepatic stellate cells
=X

(HSCs)= 10ng/miZ Halgl. (A) aSMA 2 COL1A1 mRNA 28 S RT-PCRZ =F

—

gt (B) aSMAdp Ot Z1F (C) COLTATOI st Z 1}
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» Schisandra chinensis inhibiting TGFb—induced activation of hepatic stellate cells.
Appl. Biol. Chem. 61:607-616 (2018)
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2. 49 FE
1 2 3 4
= Mouse
A % Balb/c
B/ g: 144 @ d: Q: & Q: g Q:
AF/F8| 15~20gram / 753 gram / 7% gram / 7% gram / 7%
B SPF [1CL (Clean) | [1 SPF [1CL (Clean)| [1 SPF [] CL (Clean)| [ISPF [ CL (Clean)
== ] Conventional [1 5| [ Conventional [ 5| [ Conventional [1 5| [ Conventional 1 5
29l =l gl go]
TUA L ZdEH"| 2
Jags| SEEELTAH
SPEASA
3. 7(d%) 54 2 UoA (dAR7E olslE £ =S Holad 7)E)
Thioacetamide( TAA)—induced liver fibrosis mouse modeldld 37 23 ZME Heol:= HAES
screening 2 B4,
4, TEAEE UYAE + e ¥HY 75
B FEsg o TEAEE JdAE 5 J& Hye] A
O Aoy, dAFdozs 9T EHS T3] @4st77 old 8.
AYrle]E M PubMed [ Current Contents Connect [J §H=3d<=AR [J 7]€} ( )
Key words liver fibrosis. hepatic stellate cell activation
AN 2018.03.24
5. 31F T4 AlF(strain)S ABI F2 A olF (d72 HESH A4 AA)
Mouse®= Human¥ #A}g AFEFE2Z M4, TAA—induced liver fibrosis R @S TE & ofE o] Z4 ¢
3t 205 B7] 97 dF¢]l=Z2 BALB/c mouseE A5G LS. #8H =FE 22X Arch Pharm Res

2013 Apri36(4):485-94, doit 10.1007/s12272-013-0039-0. Epub 2013 Feb 24. S0l A3
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6. AHE-FE T Ui §HFH 2A (T FE AT AT SAAA)
A7 A= F EElg - F 1447t

[d91]
— Countrol : 67}
1. — TAA 100mg/kg : 61}=]
— TAA 100mg/kg + AG(ZHE 3 HA] T8 E21) 1 A= t}E 2717 AG sEZHo = Z+ guig
x13] 24u}g], & 23] AAE (FAFHY FHE W7 H& FH)
[d¥2]
— Control : 67}8
2. — TAA 100mg/kg : 69}
— TAA lOOmg/kg, + Omi(7}ZE3 94 TR E22) : A= o2 27} Omi TE2Ao = 7} gl
+13] 24vle], & 23] AAE. (FAFHL FAE A7 4l +3)

[4¢3]
— Control @ 67}&]

3. — TAA 100mg/kg : 672
— TAA 100mg/kg + XXX(7V23 94 &
x13] 24u}2], F 23] A (BAEY FAE WMM A3 F=3)
——>E 3FX 24712]X 23] =144v}F]

Al AR B, AT Bk 28 7 F

ige = 2 9 F 9R7H TAT
7 ged (481231 2% SYHLE 9. ol tet F APW B4, 24 YxFe] 2F5|=
z 99 gol BEHAS
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mﬁ'.
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¥
>
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Y
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}:0

I (4], Restraining devices)

9. AHEA L ol9]d] FL2 FES e F2 o ATAEAN FES YT B, 2 A

— 143 -



10. 483d (ZE2EEE) 718 (ZaA BAE Adste FAFoz 7« A)

— o|F TAA 100mg/kg® F 33|, 977 SAFAE FAF 2Fe] FEHHE A=A AlHA livergs
b
— 2k=m : Thicacetamide(TAA), &7F4} 100mg/ke
AG, Omi, 733 94 FEEAXXX, 27454 10, 25mg/ke

- 49 23: 0

)

Control
TAA 100mg/kg, E735FA
) AG 10mg/kg + TA

AG 20mg/kg + TAA,

|'\|\)‘:|

™ @

@ vt¢229 7+ 35 & 22 E Y (Hematoxylin & Eosin stan, Trichrome masson staining, sirius
red staing)2 £3) 743 AEE 8o 24

@ T zZ 94 RNAE #5319 RT-PCRE §3 7H43 A&E Hu B4

@ 7 249 d¥ld 5 T western blotS T3 38 AEE vn ¥4

+ YmA 733 JAFHE F2E in virg 278 7|WeE TEE AL T T2 Yoz g &

4.

# 550 4R $£& A9 (Multile Major Operative Procedures)= Aldste A$. 2 8 Al
(&, 98402 &E353)

11. S20| Z8ol= 53 L AEYHA HE (HEAE0 VE)

O 1855 A AEAAE o434 oldsiA} A7, 9% 2 FAFFEL 483 448, 18, 4
T = £ Ay

(0 Z85F B: 4F, 28, A7, & £ AP L EH2oE2 A%, 3¢ E= TAHE AFEE

O 25T C: AFFEL ddeE a5} 4] gz, 15S 29T FEL A8skA oy
sl A9, ug, 47, 72 £t AY

B 1558 D dF8=S ¥R 15} qdts slete 44, 18, A7, 72 E= NgL
224 HAZT ot F/A) A5 5ol AHeFE B%

] AESF E: FFE5EL gloz 150} J98 Filales 48, 28, dF, £+ £= do
24 s A 354 5o AHREA oldste B¢

< 58 Et 937202 Z353Y A8 &2 olfd tistd EEAEE dwstoer & >
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12. %5 DA AZHE FEAHNAN 59 §F5 2 2Eg= AAE A% ¥ (3AA, 3

A, A, YA T FH, 8% T, g4 € AR

TAA FAF £ 25 A48H ASAHAE FoAF

k5 F5 ! Meloxicam

£ : bmg/kg

oY 9 3 L wagghe dPAI) 159 18, SCE FAG

13. 2FFF EBd dFste FELES A8 A (Lan, 87
1=

P A%
o

= A4
I=Hd FEAFL AT, AF5H 4 FAAIETAHE 54T F gAY, 1537

o =

d) 349 £902 DEAE AestE AT AN FFL 93
AFEY 4 Jud FEARS A9 2a $39 F22 FTRAHCE A4 .
[l
$A A 719) @) LD50 SHE AT S
14, 589 3E°] §% Et 2EAXE JSte 2ot G3E A5, 44T A, A=A 49

o)
(Humane endpoints) Fi= ¢HEALE FH3lr] A8 715

99 A A% 9 20% FAHRE W, 25 2 2en AAL dod o, Axs} B o

=

15. SHEtAl 2 AR 212

O 2l (AH8ekEH, 85 2 Fol3=2 ¢ ) W CO: 7= O BF"E2
W VlEl (B 10-20% £52 ¢teha} BHE MAE] Aes 2= FAT)

¥ AL A (Bd 4 2 A JEYAE) C 295 EATAH AGYA =949 daAF
16. AEAE 93 AFFH GAHA S5 5

e sl Yt /}J TAmS 23] A4
o]
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8.3. UMEEAIE

* alanine aminotransferase (ALT) L= aspartate aminotransferase (AST) ==X|J}
2 (40-60 U/L) 20®ol &It 20¥e| placebo ALEOl Choll 201X =22 A
ot AlE

Table 2. Characteristics of enrolled subjects

Placebo group Test group
{n= 20) n = 20)

Male 10 10
Female 10 10
Age (years) 20-40 7 5
41-60 9 10
61-74 4 8

Mean + SD 46.2+:14.6 51.8414.8

e B0Kg HMES AIEE 2064mg/dayll E2HCZF @55 LIEY
o QUIA ==2 500l [IE aspartate aminotransferase (AST) £X12| 2451}

60 -
.

40

Figure 1. Levels of aspartate aminotransferase in blood.

o QUIN =E=2 EWl 2 alanine aminotransferase (ALT) 2=Xl2] 24 g1t
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~&- placebo group
10 —O— test group

0 1 2 3 4
month

o
o
-~

Figure 2. Levels of alanine aminotransferase in blood.

S8 =3t AHNUIA 200K === 50 a4
=

—_
o

Zitg 2H0] Ha2F 3SEHASOI

=tol

Initial

Figure 4. Abdominal ultrasonic examination

Improvement of Liver Function in Humans Using a Mixture of Schisandra Fruit
Extract and Sesamin. Phytotherapy Research 27:368-373(2013)
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=0 U=
Exact Mam: 416232 Y Exact Mas=: 43221
H 41722 4 H 43321
Ma 43522 Ma 455271
K 45522 o] K 47121
I H
Exsct Mas: 40019 Echizandral A
H 40119 o Exact Mas: 41618
Ma 42319 th H 41718
K 435.1% | o Ma 43918
K 45518
Excact Masz: 384.16 50024
H 2516 50124
Ma 40716 51324
K 423 16 53524
Exact Mas: 41618 52824
H 417.18 52524
Ma 43818 55124
K 45518 56724
= Exact Mas: 5362
Exact Mas: 5362 3 H 5372
H 5372 o 5, Ma 5552
Ma 55532 =it K 57532
K 5752 Gomsin G
Exact Mas=:  400.1%
Exact Mas: 42018 H 4p1.19
H 42118 “| Ma 422189
Ms 44318 i [ 435185
K 45918 Gomizin M
Exact Mas=: 514232
o H 51522
Exact Mas: 5362 Ma 537.22
H 5372 = K 55z 22
M 5552 5o e
K 575.2 Tiglowlgomisin P
Q9 AY g ddEHEZ P49
GdEHdS g2 T US4 ddEZLY
MSE B3l FAd & gl BAFS 7



oH H
Ma
K

Te%

2,4 dihydroxyacetophenone

H
Ma
K

z
sl
G
A .gf

2 5-dihydroxyacetophenone

OQ{O 2

N. 7 H

Ma

HO T PH K
HO

3-(D-ribofuranosyl)-2,3-dihydro-

6H-1,3-oxazine-2 6-dione

o

.

1k = Exact Mass
\OI;(‘\/ =
MNa
methyleugenol K
o Exact Mass:
HD@"( H
MNa
p-hydroxyacetophencone K

’ Exact Mass:
[L=X0E N H
HOY Ma
oH

K
daucosterol
() BHAE 4T A3 C
NEd Bdede S 74 o
Bate] A 5 Ut PAYS
Fiass

Exact Mass:

Exact Mass:

Exact Mass:

152.05
153.05
175.05
191.05

152.05
153.05
175.05
191.05

24505
246.05
2688.05
28405

1781
179.1
2011
2171

136.05
137.05
159.05
175.05

590.45
591.45
61345
629.45
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OH
OH
OH
OH

Conduritol F

oH O
O
O
OH
HO

Cynandione A

OH
HO j)
Q
o CH
O
=) QH

Cynanoneside B

[s]
0
\
HO HO R
o Q
HO o]
HO H
geniposide

HDX[J/O
A

A

‘i
T

Wilfoside

Exact Mass:

H
Ma
K

Exact Mass:

H
Na
K

Exact Mass:

Na

Exact Mass:

H
Ma
K

146.06
147.06
169.06
185.06

302.08
303.08
325.08
341.08

3141
3151
3371
3531

388.14
38914
41114
42714

1086.58
1087.58
1109.58
112558



0.0~ 0 o Exact Mass; 32813 6 ‘}_/m Exact Mass: 40814
NPT o ")
m A A 32913 e J\l : H 409.14
Na 35113 on i Na 43114
Exact Maes; 32013 K 367.13 M 408 14 K 44714
Decursin MNodakenin
04,0 0, Exact Mass; 246,09 . Exact Mass: 262,08
T\ i H 247,09 I H 26308
Exact Mess: 248.00 MNa 269,09 Na 28508
: K 285.00 Ho” 0 % K 30108
. Exacl Masa: 262 08
Decursinol
Peucedanone
O O~ O Exact Mass: 23009
A H 5109 /@’1 Exact Mass: 16203
Ma 25309 H 163.03
St Masx: 200,08 K 269.09 Efm i ?52 ng Na 185.03
Demethylsuberosine — K 20103
Umbelliferon
/\{/J\ Exact Mass: 270.09
o H 27109 Exact Mass: 356.16
(m MNa 293.09 H 357.16
o 00 K 309.09 MNa 379.16
Exact Mass: 27008 K 39516
Isoimperatorin Eract Muaer 358,18
Xanthoarmol
600 Exact Mass: 246.09
KWOH H 247.09 __\4} Exact Mass: 41439
R T MNa 269,09 : r H 415.39
b cding K 285.09 CL, Na 437.39
Marmesin i K 453.39
Exact Mass: 414 30
B-sitosterol
510 B 5 3T A= = S =
(4) Aste A3 23 x4 EZ 2 Curcumine]l Eojdow, 1 9o td ddEA=
[ele] e S [e) i=] o LI, = § i=] S =] -
TAdol HoAdSS Fg. dnukygor e A FS 7HA 45 BT o 2835k
[e) =] = o = = 1O = = =] S A= [e)
WS ol&ste]l 7 kg E ol A - F=s= MSE sted AT & AR Z
= \=] [e] O] = )=} [e) = = =] 5 5 2= -
GdEHe] MS A4S 9gte] EAFE ko, MS Eotol gl # e
=] [e) A= S = = == L
TAES 7 dd Sty gelgh 9] ddFEE 2 AEs ofdet
o) Exact mass 216.15 [SNN¢} Exact mass 308.1
7 H 21715 N 7 H 309.1
Na 239.15 o O o Na 331.1
n K 25515 Bisdemethoxycurcumin K 347.1
r-turmerone
oH Exact mass 23215 0 0 Exact mass 33812
H 23315 N 7 H 339.12
o Na 255.15 o O oH Na 361.12
| K 27115 o K 37712
2-hydroxy-1,3,5,10-bisabolatetraen-9-one - Demethoxycurcumin
OH
HO. Exact mass 25217 o 0 Exact mass 368.13
H 25317 O N 7 o H 369.13
Q Na 27517 o oH Na 391.13
=
. K 29117 — K 407.13
Bisacurone
ymy =] o
2. F&AE 4S5 91k MALDI-TOF MS$| matrix 4 3}
7F A&
o = o= 3 = =1 0 = B0 o= 5
= T enAl Mo, 39, 29a Fe FEES Toto] AFEH S fste] g
- = > =1 o o) = = = = =] o
FEYHOE FEES 5. ol& AF&ste AAlE= MALDI TOF MSE Ab&ste]l #4418 %



gk o) o HAe =dE 7] As) e ] matrixs AHESte] BAF ol iEk
FA mAEE of#fek 2r)

mz ——

o Ay
(1) %28 542 7 0mge AHgste] BH2 13
(2) el £7F 9 matrixE AF&3F] Bruker Autoflex III MALDI-TOF mass spectrometer=
23 245 13 [Angew. Chem. Int. Ed. Engl. 47(49):9518 (2008)]
ok A4
(1) emAE $He7] slshe] Bad EYAE Agste 2AL Fasth MSE Eotol
sk = dv BAES 72 dd=Adnttt gl MS HelH= ofefof 2
"‘l‘:":] 10 mg_WO_1_1_1_ 0:H16 MS Raw
. W/O matrix
20
10 .
5; 38353 *3 = * 10 mg_THAP_1_1_1_0:116 MS R
r 103.469 - o . THAP
" 1 { *, 237 840 - ?25 403699 o —
" | R I | LJL ol - ldd ek 1L | "
*, * 10 mg_CHCA_3_1_1_ 0418 MS Raw
= * wrass *, * CHCA
600 2 2
- 103441 171405 207,796 i
s 85426 137 408 \ l 378593 [ 496987 40 ga
k N I | . [ L
i 4 E3 e 183454 * 10 mg_SA_1_1_1_0KI16MS Raw
103443 2 SA
0] P *2 * 414729
50 8541 \ B seu l 495,890
[ 4 b I. b L
o o6 351 e 10 mg_AuNP_1_1_1_0.L16 MS Raw
300 * 255,320 AuNP
o] B8 4
o ‘ 53:“" ‘ i 452389
L - |
x104 k 10 mg_graphens_1_1_1_0:M16 MS Raw
Graphene
2 174.260 20392
1 21410\- A
I L I|| wd L L I )
C 50 " 100 B0 200 20 30 30 " 400 450 500 oz
(2 WM5os $He7] Sshe B EYAE Agste 2AL Fasdth MSE ool
ol & gt BAFS 7 gAwAnid sl MS dolH: ohgel 2k
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In{.:r:]s] 10 mg_WO_3_1_1_0:F13 MS Raw
* .
o 5 W/O matrix
103473
10
" "y Lk I\ d b L ki |
* 10 mg_THAP_3_1_1_0:G13 MS Raw
100 - THAP
75 *
50 103 4538 374625
] 3367 190470 b
- | | : . l
X105 * - 10 mg_CHCA_1_1_1_0:H11 MS Raw
2 324743
1.00 103.459 CHCA
075 *
o5 172427
0.25 ! - 378,63
A " L (- | *
2 *5 * 2 24718 2 10 mg_SA 2_1_1_0:112 MS Raw
4000 206472 SA
2000 224497
: 10 mg_AuNP_2_1_1_0:J12 MS Raw
1000 AuNP
393.492
- 196.377 i 590.541
J | 462452 511423 l 649.490
ik i ga e i L
x104 103.460 10 mg_graphene_1_1_1_0:K11 MS Raw
1.00 s * Granh
raphene
o 174.367 P
050
025 H ‘ 380.580
100 200 300 400 500 600 700 mz
03517 ©3ke] Therst ) 2 aleEte] BAMS Saaid ) =
e el 4 © Fek MEEAE LSS A& FYsidth. MSE
o]l H ]‘ S 7} ol B A }_];], 5} 0] 3 ] ] 1&: ]_a:lsq_ l];]_
e TAFS 4 ddEdn gkelgh MS tHloJE &= o £ L.
ST on S PR T e
W/O matrix
§ mgml_CHCA_310 7.3 07615 MS Raw
54 CHCA
S 324,758 *
l k 368,691
L i L L
1 maml_AuNP_S to 5.3 0:MB MS Raw
AuNP
2use *
22554 .58
| B ] HEAN 50560 L
L b o i b i
5 maml.SA_Tto 3.2 0117 MS Raw
SA
485680
206,484 *
22350 262,493 304,728 A58 i [
i I i | . _
" EiT ) T ) o mz

BAg Sysglvh MSE

ofelsl 2t}
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8000 3 183,566 ors 47, 910860.4KOMG_AUNPS_T 0:A1 MS Raw
2000 4 * | 197,385 oo L AuNPs
1000 4162242 I : 055 042 350,459 393,333
03l | 1 I i
E 183,434 gigas1_10mg_CHCA_2 0:D2 MS Raw
2000 3 CHCA
1000 3 .162,294 197,448 324,657
N | |
6000 4 324,724 gigas1_10mg_GO_4 0:B4 MS Raw
i 366,606
4000 o 182,470 212.2 I GO
2000 l [ 22asal l 350,622 | 380,608
i s 1 s i H A
0o
1500 3 183,426 apa 653 cigas1_05mg_AuNPs_1 0:E1 MS Raw
1000 3 SA
3 197.444
500 162,293 l 350,563
03— i
300 3 ]83: 436 324,655 gigas1_10mg_THAP_2 0:C2 MS Raw
200 3 162,294 ’ THAP
100 3 M
E |
0 == e B B e e B e B e e B e e a e e e
150 200 250 300 350 400 450
(5) MS 4
7t FEE
ARom, A
FE=9 MS d
A dlolE
W CHCA W GO
398: schisandrin A (-H20+H) 454: schisandrin A (+K) \égHAP
or gomisin A (-H20+H) or gomisin A (+K) 470: schisandrol A (+K) ’
or schisandrol B (-H20+H) or schisandrol B (+K) SIN: 222.8 W SA
SIN: 16.8  SIN:41 o o =
Un! <
e G ff W AuNP
- OH HOo
Exact Mass: 416.22 Exact Mass: 416,18 Exact Mass: 416.18 Exa;ém::s;gff! HA O

Exact Mass: 416.22
Schizandrin A

Exact Mass; 416.18
Gomisin A

519: schisantherin (-H20+H)
S/N: 15.3

Exact Mass: 536.20

Exact Mass: 416.18
Schizandrol B

Schizandrin A

Gomisin A

Schizandrol B

500: Angeloylgomisin H (+H)
SIN:202
Sy,
) I
pree
o

Exact Mass: 500.24
Angeloylgomisin H

H

552: Tigloylgomisin P (+K)
S/N: 6.9/

e

7
49 Qo
Exact Mass: 514.22
Tigloylgomisin P
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324: Cynadione A (+ Na) H o
S/N: 5862 o
Exact Mass: 302.08
Cynandione A

OH O

340: Cynadione A (+ K) O ” o
S/N: 111 o
Exact Mass: 302.08
Cynandione A

412: geniposide (+ Na)
S/IN: 17.8

W THAP W SA
o _ 135:2,4 (or 2,5)- 324: Cynadione A (+ Na)
174: 2,4 (or 2,5)- 0 OH 129: Conduritol F (-H20+H)  dihydroxyacetopheno  g/N: 1249.9
dihydroxyacetopheno T S/N: 8.2 ne (-H20+H)
ne (+Na) Exact Mass: 152.05 oH SIN:24.3 ™
. 2,4 dihydroxyacetophenone o.
SIN: 6.7 oy o N O o )
324: Cynadione A (+ Na)O > OH OHHO
SIN: 5.3 o o oH :
HO Exact Mass: 146.06 Exact Mass; 152.05 Exact Mas§. 302.08
Exaccl Ma:s. 3oi.oa Conduritol F 2,4 dihydroxyacetophenone Cynandione A
ynandione
W CHCA _o = W GO
216: . | ~o ) 174: 2,4 (or 2,5)-
: methyleugeno xectvass 710 3541 Cynanoneside B (+ K) | | 196: 2,4 (or 2,5)- dihydroxyacetopheno
(+Na) meteugenol  SIN: 25 dihydroxyacetopheno  ho (4Na)
SIN: 28.8 on ne (-H20+Na) SIN: 61.8
_ Oﬁ/"j(’ ho ) SIN: 10.4 o
250:3-(D-ribofuranosyl)-2,3- /_@N z J o o
dihydro-6H-1,3-oxazine-2,6+0" o, P - o /
dione(+Na-H20) Exa:(:vlass 245.05 NN OH
S/N: 374.2 3.(D-ribofuranosyl)-23-dinydro- o OH OH Exact Mass: 15205
6H-1,3-oxazine-2,6-dione Exact Mass: 314.10 Exact Mass: 152.05 2,4 dihydroxyacetophenone
OH O Cynanoneside B 2,4 dihydroxyacetophenone

W AuNP
Q Ho
Yo BA T
i
HO, Ho\)"w’\ \)
o, /©
HO- o
HO EDH
Exact Mass: 388.14
geriposide

MZ BE matrixE A& W FEE W SAcks ddEd g9
W AuNPs W CHCA W GO
350: Decursin (+Na) 328: Decursin (+H) S/N: 457.4
328: Decursin (+H) S/N: 437.9 S/N: 40.9 350: Decursin (+Na) S/N: 38.8

350: Decursin (+Na) S/N: 47.0
366: Decursin (+K) S/N: 531.1

0O O o
T
Exact Mass: 328.13
246: Decursinol or Marmesin (+H) S/N: 7.7

228: Decursinol or Marmesin (-H,0+H)
S/N: 138.9

0.0 o 0+ 0. o
X OH X
Exact Mass: 246.09 Exact Mass: 246.09

162: Umbelliferon (+H)
S/N: 58.6

L
HO (o) (o)

Exact Mass: 162.03

366: Decursin (+K) S/N 422.7

[eNgge) 0.
1908 UL
S o =

Exact Mass: 328.13

OWU
XN o =
Exact Mass: 328.13

162: Umbelliferon (+H)
S/IN: 73.7

L
HO [Oe]

Exact Mass: 162.03

S/N: 55.3

Exact Mass: 246.09

228: Decursinol or Marmesin (-H,0+H)

0.0 o 0. _0O. o
T —on
X OH X

Exact Mass: 246.09

W SA W THAP
350: Decursin (+Na) 350: Decursin (+Na) S/N: 12.3
S/N: 9.8

ij@/\of j’\)\
X 0 NF
Exact Mass: 328.13

(o] O
IO
R 0 =

Exact Mass: 328.13

162: Umbelliferon (+H)

A2 & matrixE AFE-35Ho]

S/N: 26.2

B
HO [Ce]

Exact Mass: 162.03

JO B
HO [0 XNe]

Exact Mass: 162.03

162: Umbelliferon (+H) S/N: 21.8

ri
e
e
o
Y,

FH FE= W

Ol
o
rr
J
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AT
> = = T o
1) F=3 =4 T 7 daz49 5455 A
(2) AR BAS st Fx=eo Ui F7F9 matrixS AFE3Y] Bruker Autoflex III
MALDI-TOF mass spectrometer2 %3] #2415 73
o, A7
(1) 7} ekg4Ee Eododve dd EFES #4387 fste u¥d % 2 matricesE
AREStel MS  wA% 7ZF e E U ddEEES MSEA 9 o dHeHE 7Hie®
Coumarin A€ ¥} GomisinAlg, 18]al 7|g} A= EFE st on, 7 FEE0A SFE8HA
S — - . =] - O - -
Shelo] # GdEHE AFEete] O Yget w5 3 matricesE AHESY] HA =S &A3
% Schisandrin A (in 20| x}) X 2,4-Dihydroxyacetophenone (in 3= 2)
= 116 352 o.
M+Na]*
[ 433615 [M+K]* o OH
454 616
. 100 380 OH
025
Yo O O o Exact Mass: 152.05
9} ¢}
[ =07 o<
[M+H]* [M+K]*
416.635 Exact Mass: 416.22 134 373 190,447,
n fod s iy, ‘.I. I‘ L !
400 450 500 550 100 150 200
¥ Umbelliferon (in 27) ¥ decursin (in ) ¥ Curcumin (in Z&h)
X]|025< umbelliferon_010mM_AuNPs_2 0:N7 MS Raw x10é< AuUNPs_300uM decursin_1 0:L1 MS Raw
’ 184427[M+Na]* [M+Na]*350.583
1.0 4 54
0.8 ‘[M+H]+ M+KT* 44
0 | 1242 [M o] [M+H]*
0.4 24 [M+K]"
- 366,579
02 238,399 sogsz 45| 1 24rdes 209EE 315,750 L
00 ML A I T OV Y et I W 6
150 200 250 300 e 250 275 | 300 | 325 | 350 - /sjs
@ 7 2% UE vUdR Wuagen, dgd FEEAN g
MS #4898 A2 98 % 9 matrixE AHEste] A8 MS b
FX7F srol® 45 graphene oxide (GO)E A|€]3 U}E matrixo] A= 3
e peakel vhehihAl R2te.
(3) wgh 3l 7}5e peak®] A9 HEF signal to noise (S/N)7F 4
et wagels 4 gle.
_ 159 — @ 7 vaEAnd 24 se AN A9 maricl B o
HolE & F3ske] <l T 5 AUS.
5B) 3 AAFEE HEHor 100 pMolgoem™, matrixys GO
QAR Ao BAFol £E NS HoIFU] peakiEdl F3lo] ¥



AA olm AL fste] 24 U EAlete & E FEE D GUdEEZ S MSE AMEStY] 4
sl HAH o A4S Y. g AE FEE (enx, WMo By, 2 Ao AEE I
Qo] &= MSzk gtH 2 MS ol sldsts 49 &<l Coumarin, Gomisin, 18] 3l 7]E}
AL dAdEA 29705 AEEg S

Ay
(1) $%% 24¢ doleMol s o) ¥HS B8 Fhas Ferde 44
(2) 2AE BEEL 7 A%

490l FHE ¢ matrix® A&3te] Bruker Autoflex III MALDI-TOF
o

o ATA

(1) CoumarinA¥ “dd=ds A¥sden, SHFE=dd A= dd=do] & oF 1
A=, GomisinAlEe] wd=Zel AF evAFE=Eo EAst= =20 e EAF
ZNegAId ] A Wgedt A FEE EAcke Edo] XFH de 5AH VETEE

% o = =
7= o] FEste] VAL EF EFAF. AEEE S ofdlet EE

#1 #2 #3 9 #4 9

X
L ’
o) (O]
HO o” "0 — °

O
Exact Mass: 162.03 Exact Mass: 186.03 HO™ OH l<
Molecular Weight: 162.14 Molecular Weight: 186.17 0o

7-Hydroxycoumarin Angelicin

0 0 0" o

Exact Mass: 334.11 Exact Mass: 316.09
Molecular Weight: 334.32 Molecular Weight: 316.31
Byakangelicin Byakangelicol
o)
#5 #6 o #7 N #8
X
O/\)\ J
4 = o ) o oo
o0, oY o \ 6
(0]
o 00 A «
Exact Mass: 270.09 Exact Mass: 246.05 Exact Mass: 244.11
Molecular Weight: 270.28 Molecular Weight: 246.22 Molecular Weight: 244.29
Isoimperatorin Isopimpinellin Osthol Exact Mass: 300.10

Molecular Weight: 300.31
Phellopterin

O, O
#9 - W‘} # llog/ 412
4 #1

Exact Mass: 202.03

Molecular Weight: 202.16 Exact Mass: 286.08 Exact Mass: 328.13 Exact Mass: 328.13
xact Viass: 280. Molecular Weight: 328.36 Molecular Weight: 328.36
Xanthotoxol Molecular Weight: 286.28 . A
Decursin Decursinol angelate

Oxypeucedanin

CoumarinAl€ @4 &2 1T
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HO
Exact Mass: 388.19

Molecular Weight: 388.46
Exact Mass: 536.20 Gomisin J Exact Mass: 500.24 Exact Mass: 498.23
Molecular Weight: 536.58 Molecular Weight: 500.59 Molecular Weight: 498.57

Gomisin G Angeloylgomisin H Angeloylgomisin O

Exact Mass: 530.22
Molecular Weight: 530.57

Gomisin D

Exact Mass: 520.21 Exact Mass: 418.20 Exact Mass: 400.19 Exact Mass: 416.18
Molecular Weight: 520.58 Molecular Weight: 418.49 Molecular Weight: 400.47 Molecular Weight: 416.47

Benzoylgomisin D Gomisin H Gomisin N Gomisin O

GomisinAl€ “dEZ TH I

OH
HO.,. ©,0H RN
“/OH HO" ™" OH HO
Exact Mass: 414.39 Exact Mass: 146.06 OH
Molecular Weight: 414.71 Molecular Weight: 146.14 Exact Mass: 576.44
b-Sitosterol Conduritol A Molecular Weight: 576.85
Eleutheroside A Exact Mass: 388.14 Exact Mass: 404.13
#27 Molecular Weight: 388.37  Molecular Weight: 404.37
Geniposide Feretoside
O O o O
OO 0
HO OH HO OH
Exact Mass: 338.12 Exact Mass: 308.10
Molecular Weight: 338.35 . Molecular Weight: 308.33
Demethoxycurcumin Bisdemethoxycurcumin

Exact Mass: 404.13
Molecular Weight: 404.37

6-a-hydroxygeniposide

(2) 7t AGe) BUABAY Fxol WE BAFES He) Hgov, MS BAA e F
RAGE A% 7 Ade HURAL FAH FEE Agete] AR T2 matrixz Aol A
tri

MSEH S 9. AHEF ma

= =2
x°] 7% graphene oxide (GO), gold nanoparticles (AuNPs),
DHB, 1% M

S dlelE = ofelsh 2

=
@
s
@
e
Ll
>
Dol
o
=)
32
dlo
A
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1. 7-Hydroxycoumarin (GO)

L
HO™ 7 o S0
Exact Mass. 162.03

Molecular Weight: 162.14

2. Angelicin (GO)

Exact Mass: 186.03
Molecular Weight: 186.17

<104 GozeTus ] 1000 . %G04 GLEMS Faw
o 01 G020 WS e w2604 0LEMS R
.
w0
20 w0
1 . e s
w *
o
250
0s 1K =
s paw  1mo
T ﬂ
oo bl A T} )\
BT R w8 % % %

5. Isoimperatorin (AuNP and GO)

o~
L
L
070"
Exact Mass: 270,09
Molecular Weight: 270.28

6. BIsopimpinellin (GO)
o
NN
o,
o

Exact Mass: 246.05
Woleaular Weight 24622

3. Byakangelicin (GO)
G0,
ol

ot Mo 30411
Welocsar Wt 33432

4. Byakangelicol (GO)

x10 4 BEBETT 403 GO_2 0:07 MS Raw X104 1068 #04_GO_1 0:B11 MS Raw
10
s
* o8
0
10 o *
il
o
os
s
L |
o , o | .
TR T R E R AR AARE

7. 7-Hydroxycoumarin (GO)
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With treatment of umbelliferon

W/O treatment of umbelliferon
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Exact Mass: 334.11
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A7) sgtge ved 4z detd muE A Ak oldd adE F04717] 94
Ae 7t Bdel Al FUR o F ol AV o FahAe] U AATLEE AHtE
Aol Wastth e BRERe] BAES §aEs F4 2a AW Wt o A
A7 17 WFel wem Asd BAgol BHolth o2 I8 oe] HAATE FBE
£a BAL a1 o He Be WA 9k 49 B Brhsatis vl Jow o)
gro] ofel o] MANE 5ol oal AE AT AT olE metals Gz AFEA]7}

=73t o] uwl 7} Wo] A= AOEE high pressure liquid chromatography/mass
spectrometry 7} Q1th o] WH e A3 w o] =W =X Al7te] o Ay EFsTE
Mol &A%, =R Qs o] RHoEEry] sk W o= matrix  assisted  laser
desorption/ionization time of flight (MALDI TOF MS)E Alg&3le] 45 A|E8ct. o=
A AdS FdsH] A FEAES AABsr] Al enAE AU ow HdAstal A S

7] 93 E2& HAAHE [Anal. Chim. Acta. 843:38 (2014)].
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(1) B4 957 Astel BFH B4 FAS A 24
(2) AT BAES MSE 24 sl 433 84 44
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(1) 2x2&= #ZAds A% A WolM &= AFa= 27 A8 7€l = =2=

skl VEEdes RAlRor AZFEAdS A olE fF VIEel He =EH=
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=
AYe atls. =2 F2E2 obdlet 2=

HO

Exact Mass: 388.19
Exact Mass: 418.20 Molecular Weight: 388.46
Molecular Weight: 418.49
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y = 0.0092x + 0.124
R? = 0.9968

MS intensity ratio (S/IS)
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-.55-'
MALDI - TOF MS

: Gomisin H %1 | :GomisinJ (1S)

L Ay

(1) mouse®l intravenous ™S &3l gomisin HE 4.8 m
(2) ©]F 15%-¢] AYil mouseZF-E F7E AEFech & T7H F7]E gomisin HE A 24
22 mouse?] F7]olH T thE H7]ES gomisin HE F Y38 mouse?] #7]o]t},

(3) A7) ZX¥ perfusion HAES 3 9= A

4) Z71E ALS B3 FAE An FEA Zret Zr|egFAe 38 ¥ & PBSE
A5 7IAE & ol

(5) ©°]% ethyl acetate® Yol % sonicatione 10EAE M3 F Fr]e&m=S w=z
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6) 91 #8& 34

Ein
=

e T

%
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(8) E3ES matrix & FYH=YAES AFE3te] Bruker Autoflex III MALDI-TOF mass
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a
(=) 100 — B with perfusion
:g §’ l Without perfusion
° N—
5 50 -
SO
§T ' B w’
- T - :
T TS T ST FT @l s 51
vo® Q Q@(\o‘ Vo ¥
(b) Tissues W/O perfusion (ug) With perfusion (ug)
Liver 68.05+5.08 90.25+2.82
Kidney 20.30+£3.07 22.55+2.53
Brain 10.79+0.39 13.94+0.76
Pancreas 6.00£1.01 9.27+2.11
Lung 4.64+1.33 6.26+0.67
Spleen 2.63+0.11 2.70+0.56
Heart 1.80+0.14 5.12+0.59
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(6) ©]% ethyl acetateE o]+ F sonicatione 10848 = AP & F7] &vjxL =
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(7) 9 #48& 34 v

) f7] &wiES ZYiL o]F DMSOE Holwth ol% HFdiddE4d 20 uMH ¢/ 1=
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9) =¥=E matrix = FYHE=YAE AFESFY] Bruker Autoflex III MALDI-TOF mass
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oe 7HA s &5t AR oAl Fo FAE S o =E2S moused Al T
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(4) ©]%& 15%0] 2| }3 mouseZFE XW]TE: 2 gkt
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Exact Mass: 388.19 Exact Mass: 400.19 Exact Mass: 432.21

Molecular Weight: 388.46 Molecular Weight: 400.47  Molecular Weight: 432.51

Gomisin J Gomisin N Schizandrin/ schzandrol A

(2) AgS A7l ¢e EH4JAA gRlstr] st 7t =4S moused HW 24 mgs
P A7I25E 37H4] B2 S FE3e o]& MALDI TOF MSE &3 4S5 383}
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B Aand N mixture
B Aand J mixture
B A, N and J mixture
200
700 1.80
160
600 140 T
500 120 [ -
B gomisin N - _ B gomisin J
400 1.00 | )
T WAand N mixture g0 - I B Aand J mixture
300 -
1 I BN andJ mixture  0.60 BN and J mixture
200 | )
B A N and J mixture 040 B A, N and J mixture
100
0.00 - 0.00 +
S &9 & D g S &S ¢
‘0@ ‘\z‘b \))(‘ z_)Q\QI \i.\&\ OQ/ N PN ‘)Q\% \L\b(\ Q@Q"& N
schizandrol A, gomisin N, gomisin J¢] H]2l 3t 2= (57 )

192 -



a) 37 (b) * @ % ()] ©™7 (@) Ch
154 34 _ 3 254 074 14 1.54
é“' A TANTAJTNIl  *TA TANTAJ BNJ §’°‘ A TANTAJTAND T ANTAJBNI T A TANTA BNl T A TANTA BN O] ANTAJTANT
S 3 7 4 25
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15 35 § 24 1.254
§“' N TANTIG NG TN TANTNI RNJ E"' N TANTNJTANY N TANTNJ BN T ANTNITANY
§ 2+ 1.2+ gz- 14
x
14 0.6 14 14 0.4 0.6 0.7
13 AJTNI NI 3 AJTNITAND L AJTNITANT 13 AJTNITANT 1 AJTNITAND 1 AJTNJITANT 7 AJTNJITAND
schizandrol A, gomisin N, gomisin J¢] ®]x gt 283X (F7] &)
Tissues Brain (S/1S) | Liver (S/S) Tsues | Heart (S1S)| Lung (SS) | Spleen (SIS) | Kidney (815)| Ponoe
A | 053:005 | 187:0.13 (815)
sonani| AN | 036005 | 5192021 A | 086:0.18 | 071:0.03 | 0.24£001 | 0.12:0.02 | 0.75:0.15
van | AN | 1.92:0.38 | 3.85:0.53 | 0.11£0.01 | 022:0.05 | 0.160.01
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7} ATUE

TR PHARFAL, BFFAL, DHFEA, FHRC] B)on FEAE FEEL A A
& 7, FUE HRES AL AX FH 0 QA W RES ZA/AFH 31 B 74
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& AT} Tbs g

B S
(1) fFradsd FEE/ATEFOLE AE 3 moused A dst= &7 H91& A=
(2) A&%9 FA7]E -80°Cell Yol W¥E3d %5 cryocut microtome ZFHE o]&3] 2 10 um?

T 2 sectioning
(3) Sectioning ¥ Z#] Ay MS 415 918 AA 7] matrixs T8 EE

(4) matrix 2 FY=YAE AFE3Fe] Bruker Autoflex III MALDI-TOF mass spectrometer=
E& A EA5= BAEA HAi

=
(5) MS spectrum °] 2245 219 peaks softwareE T3l o|v|x| = 3}
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Exact Mass: 418.20
Molecular Weight: 418.49

Gomisin H
E.M: 418.20
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64d. BEA 71538 YAE AFES vicinal diols ZtE FEfE o=

1. Vicinal diol& zt= Z g Hwolmo] 222 93 AFL3 REA 753 9119 A}lo)
=z &4
7h A&

. [e)
ZtEmolE= Aol AAEE wE A JFAHS A7 wiEe] tE AEA B EA
Hlal] AZFolu AHwko] wvluwA o]y}l weli] Matrix assisted laser desorption/ionization
time-of—flight mass spectrometry(MALDI-TOF MS)E A}&3}9] vicinal diolS 2zi+=
EdtRcolE #259 ZEA 5 WS ARG skdth BEARe] 7] pH oA
vicinal diol¥} ZA%3sle] boronate Rx-olA~HEZE HAsE AS o] &3y 98 HELF 7153
AzE AbgEtt &= BAH B¢k HEANY vicinal diolS ZtE Z@tExol= Ex19

B3 = AlE FASEZ, A 7oA vicinal diolS e ZEFH o=+ 13‘74] e T

At} o] WS =wEr] fa WA vicinal diolS ztE ZElHxol=9 S 98] AleH

HEA 7158 Ao Alo]=E S35kt

v A EE

(1) 0.2 M ammonium acetate buffer(pH 8.65)5 A}&3te] HEAF 7]53F YAES wash
SRsa=

(2) HEA 753t YRS TDWO &3A121 & inverted microcscopes AF&3lo] Alo]=E
SAsAth

(3) REX 7153 4AE YAl Drying ovenollAd &@A3s HAx Al7]22 W+ F  inverted

microscopeE AF-g3le] Alo]2E =A 39

o A7)
() TDOWl 3147 F 2aso] EAshs REN 7158 94 e ved 2
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(2) &3
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2. MALDI-TOF MSE 7|¥to g R4 doly T

7 AT &
(1) Pure flavonoid®] MALDI-TOF MS &
(2) Pure flavonoid®] MALDI-TOF MS &

L AT

(1) Target =#<l querceting MALDI-TOF MS& #413&7] ¢a 574 matrix® A4 (GO,
GON, NGO, THAP, AuNPs)

(2) Target Z=2¢l quercetin MZ<S matrix®t Z+7} serial dilution 3 % 2 ul % spotting
sto] ##

(3) 0.11 nM, 0.275 nM, 1.1 nM, 44 nM, 11 nM 2] AuNPsE A}&39S W, quercetin 2
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n A I
s 306,193 Only matrix_NGO
2 ]
5 400
2 ] 300,436
E M7 45 240, 208 298,479 32,474
mn A
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294 . 725 322.731 Only matrix_AuNPs
= e
= =
o o L.}H_,A.Nv\ﬂ
2.5 é 297.8F8 Only matrnix<_THAP
E 344, 654
=Z.0 3
,gi 1.5 é
= = E2B2.TTS
Tf: 1o 259249
= 3 310.830
~os é B0 823 sa9 2329.9499
oo = n A a A TN
27'0 28‘0 29'0 30‘0 31'0 32‘0 33‘0 34‘0 35:'[%/2
: o B AIlAO 5 5 = 5] = =
(2) Matrix & #4819 S w, Add A8 ZtR o]=9] peak¥} X+ peake] %3]
- -
g17] witel NGO7F 7 A& Aoletar o 4= ok
R = . . . . = - - °
(3) 57}A] matrixE AF£3Fe] quercetin ¥} naringenin ¢ mixtureE #2413 A= ey
2,
E Mixture_GO
e 342,647
247 5?7?92'3?[[ 651 I0EW  3sasi T2 0N gpgs 30401 ﬁ
= i - i i 2
- 1 Mixture_GON
i 4 ;
2 272332 293518 342,626
2] 27033 290,434 310,645 237 660 33,370
0 A
i Mixture_NGO
2-
270,362 274,455 290,452 6433 0650 365 323% m;ssa 33,305 H2619
2 E Naringenin_GO
P 24
i 342 620
¢ 13 294 581 061 3EEE  wzag BEF 3wse 3w
.03 i A\
u 4 Naringenin_GON
P 25 555 310,580 P aazkaaa
i} h,
go00 Naringenin_NGO
<4000 310,653 326,637 342 625
£ 200 4 294,564 1 316,573 322,379 L 332,572 336,566
B i
2 E: Quercetin_GO
4] L 342 583
51 270,476 274,448 278,433 284487 280,445 294,506 306,466 310,630 314,411 A 338,449
§ .
b Quercetin_GON
L& - 342 580
g- 270,481 218463 284459 290466 295557 306,467 -5%.&53:, 3401.‘539
. 4000 Quercetin_NGO
+ 2000 32 584
i 2m4d1 AT 2ra% 230,413 310613 315589 23512 336,485 l
27 280 ' 300 310 ' 330 30
miz

199



Quercetin

M+Naj

M+K]-

Naringenin_THAP

E ; . 2'94i543 g 310.794
% Naringenin_AuNPs
M=K]
i 2914.'5?2' 310.535
2 | L
% Quercetin_THAP
H M+H]* [M+Nal* o
8 302 557 3245 7
2 o0 lﬁ \ | i . L\ l.df. 3 Hpen
'i 302 596 [MNal- Quercetin_i[\;hil;;
I M M_A 324 573 240,569
E 003 L [ i l i h 4 AHL_
A Q.N mixture_THAP
= [M+H]* M=K] [M+Na]*
2 B W+ Na] A 302,585 310.833 324 571 M+K]*
e L, 20aes |, |, n o |, 340568
= - [M+H]"
2 Ahndiste = Q,N mixture_AuNPs
T 5]2r2588 M+Na]* [M+H]- 1+K i : TIM+K]
3 4{L_J\ l 204 552 302 561 310,809 324.533 340 248
i< N UV VVSUUSUUUUIN VTR DYSuao 1! s 1ol |
- 280 290 300 310 330 340 iz
= 25 2=
(4) GO, GON, NGO A += ZetE wol= EA9o] oW peake ¥ 4= ATt
(5) THAPS AuNPsE AM&3t3<S w, + 2% EF Z #AZ HIAR, THAPE
matrix AFA| 9] peake] target =29 quercetin® peak¥ FHX|7] wFo] FF A

AuNPsE AH&-3to] 2188t
6) 0.11 nM, 0275 nM, 1.1 nM, 44 nM, 11 nM2] AuNPsE A}&3}e] quercetin® peakS
&3 A3 = vy 2k

— 200



. AuNPs 0.11 nM
L ]
L l L -
: AuNPs 0.275 nM
[ ]
-
L | il
[ ]
E:'." AuNPs 1.1 nM
L7
: -
EJ‘ [ ]
= .
| 1 L
L ]
AuNPs 4.4 nM
[ ] [ ]
l L l 1 I.l
[ ]
AuNPs 11 nM
15000 A
[ ]
[ ]
| 1 |
L] L] L] L] 1
300 310 320 330 340 350
m/z

(7) 1.1 nM3} 11 nMolA target =29 peake] 74 # Holw e UJAS

2‘0&‘3}03‘4
®) #o] =2 FE matrixs AHEE Fart gl7] witel 1.1 nMe] H7elthar
F5 élf?joﬂ 2% 1.1 nMe] AuNPsE %439t

3. Enrichment® condition &%

7 AT &

(1) Target =29 enrichment & HEX 7|53t dxpo] AFsHA] E3 ywZ]
AAs7] $18 wash 3142 3¢

(2) Target =2 9] releaseE 93+ A7+ 3¢

L
(1) ® 7]%ﬂ AAE  target

=
mixture solution¥} F<-of 4] 243t

2
OE

+
=

[

=
BE ULAR,

Zhetat o]
25

29l quercetin ¥ non-target =#<l naringenin®
-

(2) Non-target =22 naringenine =% AA37] $13] Binding buffer(DMSO:ammonium
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3)

4)

(1)

(2)
(3)

acetate=6:4)5 AF&3dto] wash #A = 2h2h 39, 5¥, 79 33t
Wash & quercetin®] R22F 71238 ¢ zlo] A release & 7] 3] =83 A7+ 2H7] 93
release solution(TFA:ACN:TDW=1:50:49)& A}F-&3le] 1+, 10, 30+, 1A% 2A1%F &<t

Aol Al whg-& xlE skt

L3 release solution®] <Fell whel Wsl7F A7 =% 2157 913l release solutions 100
uLe} 200 uLE Abg35le] e A3dS MY A, internal standard®A  apigenine
AF-g3}o] quercetin peakS H] 1L 3} ¢t}

A4z
Quercetin®} naringenin®] 1:1, 1:10, 1:1009] ¥ &2 EA8}= mixtureEs TEHIAS u, F

= 49| peak offe} 2t

Quercetin
2000 Q:N=1:1
_ 6000
3 4
it
Z 40007
o
E 4
] N+HT- e [M=H] "
2000 2[?2 8;3 [M+Na] 202910 IM+K] [M+Na] MK
1 i 294.900 210902 324.929 340925
| |
07
2000 Q:N=1:10
. G000
1
] |
2 40007
o
£
272,849
2000
2?0.321 294.862 302.874 310,857
e i |
2000 Q:N=1:100
— 80007 272807
: |
2 40007
o
£ 1
4 27077
2000 204817 —
2941759 310.810 3
i i I}
r—-—-——
270 280 290 300 310 320 330 340
miz
. . o e . = 60Fr 0 O =
Naringenin®] H]&o] ol A2 quercetin® peake] W& E A 8-S gHelsl v}

s}

“ =

Z} dl& =2 EA 8= quercetind} naringenin® mixture solutiones HEAF 7|53 Ak}
Aol A 2412 ) whE A7l & washE ZHZF 39, 5W, 7H 218 =

LFERU AT
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Intens. [a.u:]

Intens. [a.u]

Intens. [a.u]

Intens. [a.u)]

Intens. [a.u]

Intens. [a.u]

Quercetin

=]
=
=
=
1

Wash 3times_Q:N=1:1
5000 o

4000 302.876

3000 [M+Na]*

324 887

2000 VKT
i 340,880

272814 |

. I 1 i P |

1000

600
Wash 3 times_Q :N=1:10
5000

4000
324883

2000 302865

2000

1000 272 813 340.988

- i I L I L ' i | [l

=0
P T A S IS AT R U WP I W AN I ST I S AP A e

=]

=]
=]
=
=
1

Wash 3 times_Q :N=1:100

4000

3000

20007 302.847

272.807 324856 340873

i

—_—————

270 280 290 300 310 3z0 330 340
miz

laringenin ~ Quercetin

o
=1
=]
=]
il

Wash 5times_Q:N=1:1

5000

[MH]*
302833

4000

3000
[M=+Na]"
324 841 [M+K]*
* # 340.842
272778 294 967 |
" A L " "y A

2000

1000

=1=1

- Wash 5 times_Q : N=1:10

5000

4000

3000 202.805

2000

. 324 811 340.809
272.749 294928

I [ . A . .

=1

wop Wash 5 times_Q : N=1: 100

5000
4000
3000

2000

302774
272,679 324779 340.776

! b .

1000

=

T
270 280 290 300 310 320 330 240
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Quercetin

o
[
=
=]
1

Wash 7 times_Q:N=1:1
5000
[M+H]*

. 4000 302744

u]

[M+Na] [M+K]
324748 340736

Intens. [a

] w
=] o
= =
(=] =]

* *

272578 294,871

1000

A i J I
60007 Wash 7 times_Q :N=1:10

b

=]
A

w = n
o = o
= = =
=] =1 =]

302712

Intens. [a.u.]

2000

324715 40,706

= |
Wash 7 times_Q :N=1:100

g 272671

=]

=]

=

==
1

o
o
=
=1
Levaaliai,

Intens. [a.u.]

302677

3 972 676 204 811 1 324678 340.671

- — e

270 280 290 300 310 320 330 240

(4) WashE 39H%H 338 %= naringenin peak®] =3 ¢lo] quercetin peaks ZH3HA ¥z
T A= S g5k

(5) Wash & release solutione ZFz} 100 ul, 200 ul. A}-£3}e] target =2 o] EF release
= ARRE ARG A= ofEel 2

Quercetin
2 - 3 Release time 1 min_Release solution 100 pl
x 157
E E
e RRLE [M+H]* M+Hal* "
[ ] [MH] +Hal 302774 324782 A=K
g E [+Ha] MK > 240778
£ 057 270740 292,746 1 308.745 | *
U.U_: A n N N N
5 Z| Release time 10 min_Release solution 100 pl
= 4 =
Y |
S 39
m - |
w27
5 E 302.893 324.908
= 1— 270.849 292 8R2 l 108867 | 340.908
03 1 i A
- 1 Release time 30 min_Release solution 100 pl
L= 15
% 08
5 o 302,879 324,895
% 0.47 970.836 ] i 340.892
£ po2d i A 292,851 l 308.852 ] |
0.0 A . . .
S 3 Release time 1 hr_Release solution 100 pl
53
3 49
m = |
w 37
w E
§ 23 Hhdl 324 864
E 3 ZFoenm l 292.821 | 308.823 | 340.860
U_: A A I,
. E Release time 2 hr_Release solution 100 pl
g 204
3 157
F 1.0 302.794 324.802 i o
= 3 L
£ o059 ZOTE * 292764 l 308.762 l i
- E| | L . .
L) e e e e e e T e e e e e
270 280 290 300 310 320 330 340
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in(lS)  Quercetin

& E Release time 1 min_Release solution 200 pl
X 157
3 ]
w103 iy Nal* s M+Na]*
§ o] 270.755 [W+Na] 302789 [M+KI 324703 M+K]*
£ 0s l 292 760 | 308761 | 340787

007 A i . i "
z 3 Release time 10 min_Release solution 200 pl
% 20
3 159
T, E|
s 1.0 270.857 302,905 324.918
o 3
£ s l 292.868 l 208876 l 340.914

0.0 A A i A
=z 15 ] Release time 30 min_Release solution 200 pl
& 157
3 107
u 1 270830 202877 324,893
2 Ba ] ﬂ 292 843 l 308 852 l 340.890

0.0 : A ] . N
z E Release time 1 hr_Release solution 200 pl
3 157
= ]
L 3
w107
% ] 270.824 302.864 324.882
£ 057 * l 292.337 l 308.838 k 340.878

0.07 ) ! - 4
2 1 Release time 2 hr_Release solution 200 pl
o 34
s 2]
L)
d 3 270.771 302805 324.820
5 292778 308778 340814
= 0 ] l. Ly i l 1 l I

R e e e e L N L L L B L e e L
270 280 290 300 310 320 330 340

(6) 100 ulL®} 200 ulL9 release solutions A}-&3h

¥ A gt

Quercetin/Internal Standarad ratio&

-

2NHA AAF ke vehiE A4S skl

v

Abgste] a2 E

Adskada, 1

Release time
(min)
Release soluatio : 1 30 L 120
(uL)
100 2.525 2:532 2.632 2514 2.534
200 1.044 1.053 1.043 1.053 1.073
1o
~
15 H—O = © ©
o 2- QO 1o0pL
=
15 By g
[/ 2]
= A
0.5 -
I} L] L] L] L] L] L}
0 20 40 6 S0 100 120

Releasetime (min)
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4, HEA 7153} 4AF2] recognition site &<l

7F AT &
(1) B2 71538 9247 AL vicinal diol e AEzlog Qxs=x sy 3l

=
A A 21 binding siteE Zt= =2 & AbEste] Elstsith

(1) vicinal diol& %'+ target =2 % quercetin® luteolin® AF&3}31 3L, minor recognition

site¥hS 2t B4 2 apigenind} kaempferolS AF-&3te] A8 S A3 stgdc).
2) 74 EHAES HEMN VTd AR WSAIZl 5 release® 33l MS  peake
HEs ATt

=
(1) < o 2k
Apigenin
HO. o
|
OH O
(b) Kaempferol
—~ HO o
:E\-. 50 = | H
_%" OH O
0
{ ng
G
"é (c) Luteolin " -
'ﬁ HO 8]
- * |
] 50 <
o - OH O
* .
i , ® | ;
r . OH
(d] Quercetin an
HO
50 =
* ‘* =
T H ey “ T LL i
260 280 300 320 340

m/z

(2) Minor recognition site?Fg 2zt apigenin® kaempferolS peako] #ZE A ¢t= Ao 7
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Hol HEA 7|53t UAfe] AtstA] v A
recognition site)S Zt+= quercetin¥} luteolinWo] 1
o = QAT

(3) o]Ao R BEA 7153 AAE vicinal diolTHS A=

5. weak 713} Qlabe] HEA Bl

7F AU &

(1) Target &2 3} non-target =Zo| 1:1° H&=E =
st BEL 7153 Ao A9 &<l

SR

Vicinal diol& %+ target &2

==

(1)
naringenin¥} apigening A}&3F$i T}
(2)

. Naringenn : Apigenin : Luteolin 1:1

2 quercetin? luteolineS Ab-&-

, vicinal diol(major
Zpe AgtstthE A S

_'p;ll-o

R4

&ttt

=4

e wf, mixtureol] A target o

5}$3 3L, non-target =2 =

Quercetin : Naringenin = 1 : 1, Quercetin : Naringenin : Apigenin = 1 : 1 : 1, Quercetin
1:1 9 H&=

2d O

232 mixture solutionS

HEA 7153 JAeF vhe A 7] & releaseE 33F0] MS peakES #zHslgith

o A7)
(1) Zt mixtureZ A}&3}o] enrichment 23S 33 ZAy= vhS3 2o
Q:N=1:1
[ ] i
Flavonoid Before enrichment
molecules 5004 B
I i :
OH | 1
o - After enrichment
“1ﬁf§’ e i
OH I [ ]
OH 0 il . |
guercetin (.] L] L] L] L] L] L] L] L
Q:N:A=1:1:1
OH A
HO. o U Before enrichment
% -
100
AR R
Naringenin (0 ;::n = - L
- g @) 2 o After enrichment
H £ 54 &
HO o) o
] * |
H L] L] L] L] L Ll L} L
Apigenin (&) Q:N:A:L=1:1:1:1
OH i * tad Before enrichment
*
o 250
HO o . i .
' a i 3 | T, :
H x After enrichment
Luteolin {*) i
o« X :
Matrix peak ( *) l . . L —_ . .
270 280 290 300 310 320 330 340 350
miz
(2) EnrichmentS $33}7] HAol+= mixtured] Z&A3= EZE2 EE peako] TEE
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RAA T enrichmentE 433+ o= quercetin®

quercetin® peak¥tS I A o
peaktts ZHeta A L& F
(3) Non-target =Zo] 270 o] EAsHete HEA 7|53 YA/} target =2
23422 enrichment $Hth= 28 &Qlsldt)
(4) o]= %3l enrichment ¥ target =25 MALDI-TOF MS=® 234 ##sk 5=
%

o

g

o~
T
1

o

o

3

0

O
o

o

%0
o
e

7F AU &
(1) Target =2 4H|3] non-target EZo] AN yFo=z AT o target o] st

=
BEA 7153 9449 enrichment &84 3l

gy
=

L AT

(1) Vicinal diol& 2zt target =22 querceting AME3F 3L, non-target =Z 2
naringenin®} apigening A&} T}

(2) Quercetin : Naringenin = 1 : 10, Quercetin : Naringenin = 1 : 100, Quercetin
Naringenn @ Apigenin = 1 @ 10 : 10 ¢ ¥ &= 4]& mixture solutions HE4F 7|53}

AR}l HES-Al 71 3 releases 88l o] MS peakES ##3FAT)

. ATA

(1) 2t mixtureE AF&3to] enrichment A3 -& 3

b
b}
_g
a3
v}
o
K3
m
iv)
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Q:N=1:10

T Before enrichment
1000+ |
o
e I .
Flavonoid - .
olecilis . fter enrichment
1500
OH *
S OH M 1 | || |.
HO. o | "3 T T T T T T T 1
| Q:N=1:100
OH =
an Before enrichment
Quercetin (@ 1
®) = 2400
OH i o
7]
HO. 0. @ = I - -
2 M After enrichment
i £ 10004
Naringenin (0) , °
L] L] L] L] LI 1 L] 1
OH
HO. o Q:N:A=1:10:10
| A
Before enrichment
H A
250
Apigenin (&)
T : .
Matrix peak ( *) After enrichment
100 - .

*

LI L] L] L] L] L] L] l‘ Ll
270 280 290 300 30 320 330 340 350
m/z

_\3

(2) EnrichmentE $33l7] dolx= AN HFoz EA3E= non-target Z2 w0l target
=49l quercetin® peak®] W% ZAY #FEo] HH FAXTH enrichmentE I3 3
o= quercetin®] peak¥ro] ZHsAl #HEEHE= AL gl

(3) Target =& ©°] non-target =& ¥ 1:100 ©o]Fe] v &2 =Rttt x G342l enrichment
#Aell os] MALDI-TOF MSelA #zo] 7hgstth= e Fiskaitt

7. AL 93 calibration curve ZHA3

QAR R

(1) Target =22 A#S 93] internal standardE A}-&3}o] calibration curveE ZHA

L AT

(4) Quercetin®] 0.75 nmol, 1.5 nmol, 3 nmol, 6 nmol, 9 nmol, 12 nmol, 30 nmol, 60 nmol
EA3l=  sample solutions AF&3ste] HEA 7)F3st dARbe} Ag2odA 241 Fot
WS- Al A T

(5) Binding bufferg A}&3sle] 3¥We] washE &g & 100 ulL® release solution<
AHE3Fe] 108 59t release B4 S =33t

6) o] w, 0.125 umol, 0.25 umol, 0.5 umol®] boronate’} £A|sl= HE2A 753 YA=E 247+
AF-&-3F AT

(7) Internal standard ¢} 43¢ MALDI-TOF MS=Z #2135} 1, target peak/internal standard

- 209 -



peak(Q/IS) 2] H| &=

[e)
= =
8) 24 A= &5 Al | ol

o AF+A
(1) Q/IS ratios 92 %9 1892+ vS3 #Zo)

< Q/IS ratios at various boronate amounts >

Quercetin
(nmol) 4 75 15 3 6 9 12 30 60
Boronate
(umol)
0.125 0.204(x0.008) 0.533(x0.044) 1.102(x0.071) 2.235(20.047) 2.281(x0.235) 2.187(z0.081) 2.474(x0.306) 2.304(x0.122)
0.25 0.122(x0.020) 0.215(+0.019) 047%=0.030) 1.064(+0.362) 1.619(x0.311) 2.227(+0.166) 2.277(0.160) 2.321(x0.115)
05 0.120(x0.009) 0.213(+0.037) 0409%=0.012) 0.708(x0.017) 0.939(x0.068) 1.117(zx0.010) 2.232(+0.033) 2.237(+0.015)
Boronate
0.125 pmol 0.25 pmol

i3] —0
o
E = Q1585 -89 ¥ =0aTHx + 01973
w % T S, | RE= 0980 f
=t -
o @
g’ ] 5 18 [ 10 W u
Quercetin {nmol) Quercetin (nmol) Guercetin (nmoal)
0+ T - . T T | T \
0 20 40 60

Quercetin (hmol)

(2) 0.125 umol®] boronate”} &A= HEAL 71538t YAE A&ste] APS A A5, 6
nmol?] quercetin®] &A1& W] B 24 7153 YA7}F saturation F AT}

(3) 0.25 umol®] boronate’} EA = HEA 7153t YAE AFEste] AAs A 49, 12
nmol®| quercetin®] =4 W] W22t 7153 JA7}F saturation F AT}

(4) 0.5 umol®| boronate’} EAt= HEAL 753t JAE ARESt] APdS NS A5, 30
nmol®] quercetin®] EAT W HEA 753t YAVE saturation H Ao 2 X1E)
Fds BokS wl, 24 nmol?l quercetine] EAE wWHE saturation®] H AT I
)\)\/\}\T;}

(5) Quercetin®] Fx7F 571 W], Q/IS ratio’} lineardtAl < 7}&ki= calibration curveZE 4
I AL, quercetin® LOD(Limit of Detection)= 75 pmolZ ¥2HE] St}

6) A 7EA AS-elA BEF 2 s HolBE od HEA 753 dAE AlEstuets
Ago] 7ttt ASs THEA

1
[}
A
¢}

_‘

8. FBS spiking 238 43}

7F AT &
(1) Complex mixture?] FBSE A}-&3d}o] spiking A&

fllo
_l
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L
re
-l
oL
it

(1
(2)

s

BS

o

TEE 2%, 5%, 10%E AFE3F AL, quercetin®] FEE F 7HAE ARSI
T9o] FBS solutiondl <1 & FX9 querceting spiking 3 F fFr7]E&0=
=3kt
=3 solutiong HEAE 7153 fYxpet Ad=olA 2A17F E<F BEE AlZl ¥ release®
T35k
(4) Internal standard ¢} 499 MALDI-TOF MS=Z #2135} 1, target peak/internal standard
peak(Q/IS) ¢ Hl&S & + AU

fr

rr

[t O

o
O

3)

o AT-A
(1) Q/IS ratios @&

=5

= gost

m

o},

Extraction with
organic solvent

Quercetin
spiked in FBS

0[ UB o

FBSConc.,% Expected (Q/18) Observed (Q/IS) Precision (CV, %)

Accuracy
(observed/expected, %)

2 0.70 0.68(+0.011) 162 97
2 1.07 1.09{+0.055) 5.05 102
5 0.70 0.66(+0.011) 167 94
5 1.07 1.02(+0.006) 0.59 95
10 0.70 0.70(+0.018) 2.14 100
10 1.07 1.07{+0.037) 3.46 100

(2) ¢k ZA 3l calibration curveolA WERH Q/IS ratio ¢ v gS w spiking 28 F
Aol Q/IS ratio gkol wl-¢- fFAFshaL, AEAd 3 Fedo] wlg =4 ‘/}E]r‘f)fﬂr.
[e)
o

= oo o)
Q%EE =

(3) °]2 %3] complex mixtured] FA3l= flavonoide] F3o] wj
AL, 59 enrichment I} 8% &332 9)S :‘;‘rol o}oﬂu}
(4) wekA complex sample °l % A& 7Pttt AL F=9ekih

i
b

2

9. Animal tissue®] &7 3} target =29 A

7} ATg

(1) Animal tissue°| £A3}+= target =29 A HFS 93] enrichmentE 53y

. A
(1) mouse®| querceting T3 5 A7|E AU
(2) F715 Zolx H F7I8v= F=3



(3) =3 solutione HEAL 7]53t YAk A2dA 2417 < Wb ARl ¥ release®
Ty kAT

(4) Internal standard °} 41 MALDI-TOF MS=Z #43}% 1L, target peak/internal standard
peak(Q/IS) ¢ H|&< T3 & gt}

o AF+A
(1) EnrichmentE 33 A3= v53 2o

PBS-injected mice

- Before enrichment
18
1500 4
% 1o : -I-:e ;e e e
2
L]
WH# g After enrichment &
Extraction with E
organic solvent 1500 4 A
l k3
. |
Ll L] L 1
F;g;fnJih;eon i:'mg Quercetin-injected mice
et i n Before enrichment
H OH
N BOH .
o :
350 T
b me m e 00 $-]
r -
c T =
IS : Apigenin (A) g After enrichment
-
Target: Quercetin (@) it
350 =
B r
Matrix peak ( *) ] *
, |
L] L)
270 280 290
miz
(2) PBSE F93F moused A= quercetin® peaks #ZE 4= JAA T querceting T+ 3

mouse®l A1 &= quercetin®] peake] =& ).

(3) 18Jy} enrichment Z o+ quercetin® peake] "% 2Fil internal standard®}®] peak
intensity Hla7} w9 of & fith.

(4) Enrichment 3] quercetin® peake] w|-¢- =i W33} internal standard2}e] peak
intensity B]al7} €3kt

(5) o] AxE Ea Adoj Q/IS ratioE calibration curveo] Y3 ZA3} querceting T 3
mouse?] 7holli= 0.475 mg/g of organ ©| &=A3tt= A=

6) ek 7)o mjg- He Fo 7 EAFE target BEE HEA VT3 dAES AFEEHY
g9H o2 enrichmentE 3% 4 A3, I4S MALDI-T
7bFestthe As SHeA
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10. 22 71553} 429 recyclability 271

7F A&
(1) B2 71538 A2 o] W AAFE3F] recyclability S 81

(1) B22F 71531 YAS A3t target =2 9] enrichment®} releases =3 5} S U}

(2) Release buffer®} binding bufferS Ab&3te] HEA 753 9xo] washE A ¥
T B3k AT

(3) Wash7} € REAF 7153 JAE tA] AFE5HY] target =29 enrichment®} release®
T B3t

(4) A WY cycles 33911, ZF cyclemtt} release $-o] Ao}z sampleS Internal standard
9} o] MALDI-TOF MS® #41&}o] target peak/internal standard peak(Q/IS) ¢

HEs 78 7 0T

= e e
(1) Z+ cycleol W3 MALDI-TOF MS 23+ tpey 2o}

[+ H]- 1 cycle_Q 2 nmol
10 270.765 P

05 30276

[ . . )
1 cycle_Q 4 nmol
2 270763 302795

; A~ LA A

0 1 cycle_Q 6 nmol
05 270764 302794

0.0 A ” I}

270867 2 cycle_Q 2 nmol
19 302.002
0 \ N £

2 cycle_Q 4 nmol

302 850
I

aufx10t

057 270808

[
—
b

£ oo L
1.0 2 cycle_Q 6 nmol
054 270844 302879

0.0 A f

3 3 cycle_Q 2 nmol

Inte

1 270828

E 302 84
2 I L

3 cycle_Q 4 nmol

14 270829 302.860
c ) L B N
3 cycle_Q 6 nmol
0.54 270801 302833
M —————e———————————————
265 270 275 280 285 290 285 300 305 ik

(2) Cycles ¥H&E3lA% quercetin® %7} S71E45 YElYE Q/IS ratio’t ¥t Hes
Hol= Ho] g9l .

(3) MALDI-TOF MS #A4& &3 fojxl Q/IS ratios AM&3ste] 24 #eol agze
o= 2
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0.25 umol boronate

Quercetin

{(nmol) 2 4 6
Q/lS ratio
15t cycle 0.32 0.70 1.07
2 cycle 0.32 0.68 1.07
3 cycle 0.31 0.67 1.04
1.2 -
=)
E 0.6 4
w O 1 cycle
G A 2cycle
[ 3 cycle
0 r T T ]
2 3 4 5 6
Quercetin (nmol)

(4) ¥HE-H cycles AAE A 7S YeEhE AE & )
(5) A HEA 71553 dRE 3 ol AR o] hseltteE RS T
6) 99 me AFdE T HEA 7Ed JAE AFESH vicinal diolS  Ze

Zg R ol 849 enrichment’} 7Fsste 272& MALDI-TOF MSZ EA3d 4

p

o
(7) m&tA o] WHLE ug Aztel fgIeol yEo] o applicationd] A& 7hsE Ao=
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i g
0
OH Q/\HLOACFB O
HO HN.CHs  ho

Naphthol 0 0
Protected tyrosine 6-Hydroxyflavanone

A7) B4 A5 ety 1z

(2) M= 28715 =det7] s AFE-g 348HRE-g-Ql Mannich reaction ofzf 9} 2o},

OH (0)
e HaN_~ OH
X R2
| H H x /\/RZ
[ | fN
R —_ R// H
Formaldehyde & amine
Mannich reaction
0 . @ N R oH OH
H™ O H e HY ONH 2 N R
H H ® Ml
©)
H+ (OH|2.| < _H20 g\ .
o2 T Ny SN2
HOON H @\H

(3) 2o kgAY 25 V7t FRF 4UL Y] WRe] B Bho] ABvE A
o ol ogatel thed L W

2 B8 g 7H B FAL AU oln)
date] o7 A BAL Abgetel §HS WAt ofu ofy
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N
L
X
)
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N
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N
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reactions 3 AMZL 2875 =Y A7 WHE

Mo

rlo
v}
o
)
N
Y}

H,N._~_OH
OH
Formaldehyde Z“OH
(0]
o HZN\/\WOH o /\)]\
H,c 0 0 _ HCTO ‘ >N OH
HaC. N OH Formaldehyde HaC RS o
0} o
O HoN_~ OH
T, o
OH Formaldehyde
0}

[M+Na[
(o]
M HT+ S “N~~"OH
[M#+H] @giH
7 [M+K]*
L | ) II ll il |
235 265 295
[M+Na]
o i~ on
H,cHng NH\()\OT,
[MHH] °
M+K]*
< 240 270 300
* % 2
< \\/ﬂ o
‘d_g ZOH
£ 50 °
S [M+Na]*
1]
?’ lll 1 lll. .L ,
x 339 360 390
m/z
AEA7) B Hks] 2R MS B4 AR
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pem (11}

LR

= - O o0
o3 B oo
= IR
=T

80

7.0

7.273
7260
7.255
7252

]

naphthol =

ppe e (wal Tl

6.0

naphthol acid ¢ NMR A} &

3.0

— 4,750

g8l

EO

4.0

- 218 -

] TLC

3423
3.409
3306

L
o
o
L]

o
@
|

BOE |

3329
3325
2859
2.836

'-—% UV No, Ninhydrin OK (green color)

e -

R.T: overnight

-* e
T
H:EA =31
1: 2-naphtol
2: 2-aminoethanthiol

M: Mixture

== 5000¢
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3 = 3 5 3
o o =] [=1 o
& a L = 2 o
1 1 _ 1 1 1 _ 7 | 1 | | _ 1 1 1
ShE'L T
LP6L - T} 242
8167 ——
069'Z I// % 0.69
1627 ——. 1.83
6987 ———_ = 1.27
= 1.06
$80°E ——
60— s J 082
628°¢ F 248
T M
65L°¢ F 210
zoly
9Ly )
ey +s
609'v
T :
1297 S F 3.52
[—SopF —
ja]
=] J
M_mmm.m
§15889 ——
SlepiL = F 078
Brorr ——2.
groer —— 108
g soz ]
2

4.0

5.0

pom (1)

tyrosine acid ¢ NMR A} &

+— 1000(

5000(

¥69'C

0062
Se0'e

P& 2

— T+ 100

||l T 098

W T 1.02

T 338

T84

L

\
40

5.0

|
6.0

7.0

[
8.0

ppm (1)

6-hydroxyflavone acid ¢ NMR A} =
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i
OH
Formaldehyde
H,N_~_N,
OH
Formaldehyde

7], obAtel=7] =

SH
X N/\/

““OH

< NTTN,
| H
““OH

o WAYE

[M+Na]* o
[M+H]* [M+K]*
wdaalis m.llm | l.lll.l AL |
. 220 250 280
°\>". 100, [M+Nal* NN
c
]
i [MrKT*
2 [M+H*
R
()
€ 0 -
245 275 305
m/z
El27], ool =7] =9 #mr] =d MS 24 A=
5 I
I
?
I
I
I
[
- l
LAy J ,“}1
8% N 2
2

90
ppm (1) 80 50 40

a0 20

naphthol thiol ¢ NMR #4 =&
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| | T T _ T E— S ‘
. |
| |
1500
GRS
i
1 1000
I
| B |
‘ | | " 5000¢
- NEEIR
II| “ ti ‘:' [ | ‘L | L’ :!
LA Y e T . 7, PP A i . | | ,
238 E E § &Y % & |
| e —— — h _‘n, s ?i‘ .m - ——— |
T0 8.0 50 I4.U 3a 20 a 1.0 0.0
ppm (t1)
naphthol azide ¢] NMR &4 =5
Name Exact mass [M+H]* [M+Na]* [M+K]*
Carboxylated 2-naphthol 245.11 v v v

Carboxylated protected tyrosine ~ 352.17
Carboxylated 6-hydroxyflavone 339.11

=2 =2 =2

Thiolated 2-naphthol 233.09

<_

Azidated 2-naphthol 256.13

Mannich reactions &3 MS #4] Holg 3%

4) 1 <99 tpegst

I
=
reactions &3 M= 2t

@/\)LOH Hs\/\uU\‘)LOH
HO HN_ CH, + HaN - SH - bo HN_ _CH,

Exact Mass: 77.03

Exact Mass: 223.08 Molecular Weight: 77.15 Exact Mass: 312.11
Molecular Weight: 223.23 Molecular Weight: 312.38
i i
NN OH Ny NN /\‘)\on
J\/ HN_ CH, + Ho 1 ) uN_ _ch
HO Yo HNTTTN HO™ Yo
o Exact Mass: 100.07 o
Exact Mass: 223.08 Molecular Weight: 100.13 Exact Mass: 335.16
Molecular Weight: 223.23 Molecular Weight: 335.36

tyrosines ©]-83 o3 wiAY S
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After overnight

x10'ﬂ *
1 [M#Naj+ Matrix: AuNP
| 245792
) : P
N (M+K}+ i S
] 261.784 Exact Mass: 223.08
Molecular Weight: 223.23
Qe L ]
800 After overnight
1 (v*Nap * ns ! Matrix: THAP
- 245.824 oL WM CHy
2 . 3
Exact Mass: 312.11
200, 2(:‘1*:%; Motecular Weight: 312.38
Q lnl i A d. i
| ' ] ! ] ! | ! ] ! | ! |
240 260 280 300 320 340 360

HO

OH

H 2/
@/0 NH OH
© : ©/
' ) HO 0 o
m ' HNTNN, T
Exact Mass: 100.07

tyrosine thiol 4 MS ¥4 ZAx}

0 Molecular Weight: 100,13

Exact Mass: 272.07
Molecular Weight: 272.26

HO

H

Exact Mass: 272.07

OH
o LT

— HZN/\/SH

Exact Mass: 77.03
Molecular Weight: 77.15

Molecular Weight: 272.26

N3

OH O

Exact Mass: 384.14
Molecular Weight: 384.39

SH

NH ©0H
>HO©ZZJ
H

Exact Mass: 361.10
Molecular Weight: 361.41

naringening ©]-&3%F T3 wWiAY S

Y,
<0% 1 273788 * After 23hr_
a Matrix: AuNP
2
9 1 . ‘ ) i l. .
x10
15 After 23hr_
o 273.788 ¥ ’ Matrix: THAP
05 A
0.0 l’ llAL ‘. ) Ll i ] . lf ‘ﬁ A L L ; -

280

300

T T
320 340 360

naringenin azide &4 MS
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EDC, NHSE &3 carbodiimde
=7] 549 NHS7|E =947

FE OIF oh/|E =Y EHo] o
pa

1=
mlo EL;

rR
NH
INHZ Og

o}
; RN OH . EpciNHs 5
OHO OH o
9 i S on
PP M0, f S
00O N 9

(o) Solvent: DMF
80g * (i ‘E"X Matrix: AUNP
600 ( SN \/ O ) [M+Na]+

1 AN H O *
o] 0 365.202

Exact Mass: 342.12

204
0]
[¢
| | | | ! | [ |
260 280 300 320 340 360 380
0
800 Solvent: THF
Matrix: AuUNP * 0
600 /‘--1‘ o o)
[M+Na]+ No /\I \J/\/
400 _
449.352 % Ho  ~7 HN T,Cl'l;
200 o
‘ Exact Mass: 421.15
0 N k. l " 1 “
|III||IIII|IlIl|lI|I|IIII|IIII||III|IIII|IIII|
250 275 300 325 350 375 400 425 450

7HEA 719 NHSZAS MS #4 A&

x16 803.187 Amine SAMs
101
693.943 825.187 [M+Na]+
051 L L
0.0 L .
600l 694.090 After immobilization
) o
slffv)g\o/\:g“ Ho
S (40 o~ N N T o
) i H Iig
[¢] (o]
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6000693.714 Amine SAMs

[M+Na]+
4000 824.909
802.913
200
opd | s L
”%693.250
. *
1 N s g0 9 Ho. /[\1
| H ] =
[M+Na]+ (M+Naj+ C|eavage<s\v»‘('\‘)g\'o\,'"jgo/\\/N\r/’”\/N// SN
A 824.305 895434 ‘
I\

2000 3 693.996 MNaJ+ Amine SAMs
1500 7 25.231
1000 3
500 7 | 1
hh
158 1694223 After immobilization
125 o]
100 s tgto I HO
75 25507 § o H o |
50 1 \/(’\)g% \/‘)\50/\/ Y\/ 0 \@
25 il f 9 i heasl asius
00 800 900 1000 1100 1209
A
jwm?wm (a)
‘/ ~0-~py
=
o
w1004
S (b)
7/
=
2 5
TQ 20 - S’T-ﬂu%?-f‘u’vmm
E S-b40—ion
D
o 0
680 240 1200
m/z
H N>R (c)

g o “on 0
R R R
YW 5y —
R R R

4R FHAT MS 4 279} cleavage WAYS
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E c-0 -
(a) 4 (b)
S| 3
S 8
2 2
® @
é C-N MZN\L i
£ o £
-
A AAA 4 e
292 286 280 292
Binding Energy (eV)
?
q HN -
(c) o (d)
= o] -~
3 s
s N s
2 lf >
£ | o £
g §
£] 4 £
-

292

Binding Energy (eV)

7Ha 4719l

hYA

286
Binding Energy (eV)

(3) H&71E A3} 317] Yste] ®Ho olHl7]|E Ale & maleimide-NHSE %go
maleimide”] & =UAIF. o] F B Z7]& 71X =45 25| michael addition 232
8-S 5. oo tiE ApFE olyel 2}
R
HN,
o‘r’* (
/N\} OQr“ﬁs
Oﬁ,j (o] N/
NH NH o) b
2 N
- 'r _NH
9 9 S
$ g § H (9
) [ NO™"N% , ~
¢ o o / RN-~sh X 9
(‘/OH,I.,O sI'OH - {oH{o ‘(on (onb on
oo o o000 o’oj o
S )/ S ) 799
08¢ 666 686
L ([ © o/
Bl&7] 28719 #d 23 wiAYS
i Amine SAMs
o 82r.605 [M+Na]+
Té AL L A A h L 3
G 693 481 Maleimide SAMs
2 97{.732 [M+Nal+
T
= l N N
1% 693.668 Naphthol thiol compound SAMs o . B
s Hglo g O P\ :L\
03 1053.085 [M+Nal+ cleavaged o Py oY
" A A Ay \/}p’\—r Ty Y
0.0 o (o] HO
HE7l19 FHARY MS 4 A8
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HzN/\/R @
:OH OH

R (o]
R “N/\/R R R
H
R R R

E] & 7]9] W A3 cleavage "l AY S

(a)] (b) | (c)| v

~ ~ ~ =

5 5 5 3 o

8] 8] 8] ;

2 3’ 2 0 0

B [ B HN

2 2 2 c=0 ¢

= £ £ 0

A, A : " 4 ~A > N a /’/j : \A : o
292 286 280 292 286 280 292 286 280
Binding Energy (eV) Binding Energy (eV) Binding Energy (eV)

&7 xH4de XPS B4 A n

(4) ofAtol=7]E A3t 317l fste] 4 ofrRlol=E bR EAe] S fs wmwd
ofRIZIE HAEE 3 F o]F FqHWe UdAVE JHAEF 3 olF opxel= JE 7R
AAPAES FHol2S 7IX B2 A do] FulE X835t clickibgS &3 §4& 1y
MSE AF&3E 3 EdS AlEsd oy 77 BAste] (FE]ol&e o8] FAdES &S
Qo Aoz AZME) wAYSFE WA, WA wbgS ugy Zrh 3
FHEA 715 Al F amine-DBCO(dibenzyleyclooctene)S %@ Fwo] EDC/NHSHES-S %3
¥l &IRIVIE =P st o] F ofxtol=r|E JH & B o] click reaction 23S
Fote] WS fF X ol tigh AR = oo 2tk
Z H r“‘\NN N\
o, | o, HN—
NH, _NH _NH
Ol Q] O‘
, © H 5 5
p A\“N O~~~ Ve g /
OHO oH © © oHo on R TN oHo ow
900 909 9900
666 5656 6466

[ . [l [ [

A WA ofel=7] A87)e] W Aj wWAYSF

604
404693.216 Amine SAMs

| L

1693.270 904.483 NHS-alkyne

IS
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2 u94,101 After immobilization of
Naphthol azide

Ayt yOH
. ! N
S! tglo 3 NN

s ‘.Hgé,o\, ,—‘)50,,7\‘,N g/\ o=l

1005.681 [M+Na]+ cleavaged

700 800 900 1000 1100 1200 1300 1400
[ e )
[N NN N ) PSS N NP N W, SD
i MY Mm@ sweﬂweﬂwv\w:ryog e - e
#1 fo M-l #2 ’brﬁﬂj #3 w
[M+H] =1015 P on
[M+Na] =1037@
600 PMHKT=1653 AMINE 307 F0E6MSKaw
;'ZZ 6911.216 L Amine SAMs
A
RIS RTINS R
409 693.270
o l 9041.483 NHS-alkyne
OIS Raw
209 693.234
104 l 1037.472 @ #1_Cul
I 2 A T 30GI0 MSRaw
693.128
200 1 1037.336 @ #1_Cull
N )
1000} "”T“" #2_Cul
GamevasiiEs g3y
o] 693198 #2_Cull
606] L Cul_Z0:FTZMSRaw’
40 693.184 #3_Cul
204 l 904.356
A b #3_CuZ_FUFTSMSRaw
209 693.272
104 904.393 #3_Cull
"
700 T T T ®od T T T 900 T T T qood T T T dod T T T 200 T 7 T i306 T T T 406 T 7 7 1500 n‘1/z
N
0 N
M RN AR
NOM H o HN—
00 R
NH, NH

I In DMSO J

(0] o N,N\N\R (0]

2 N*oY\)} 2
OHO OH (d OHO OH

0 0

00 00
ggg In DMF at 2hr in 37°C cfgcf

R: Phenolic compound

A oA e R E2W g3t iAYSE
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N—OMH OH QN—O N _
iyné’ aZiH\/\/NGPrOdHCtpeako E)(\))
Exact Mass: 195.05 Exact Mass: 256.13 .
103 E— leight. 258,31 #4_3hr AdNP 2 RExa!:t '{'\:Ia?'ggfi";?“s
< . 2hr_THAP
of o loaow LT L
:é 2hr AuNP
g ul..x]im. s N i e
i§ l 1 0 Eﬂ [ Shr AuNP
30% ‘1“35 S - 5 3 #4724}{:7@?73730:021.\45113
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(2) Eaukgol 7 2 dojubi: buffer 21 2719

OH 7
—>C0r
(0]

human phenol sulfotransferase (SULT1A1)

2-Naphthyl
PAP sulfate
PAPS 2-Naphthol
</: | N\j

\
o

Exact Mass: 454.97
Molecular Weight: 455.23

PAPS

PAPS?e] 3}st3 G+x

1l

ol
=5
re

3 A= obgfob

Buffer condition

1.

Nk who

50 mM Tris & 15 mM MgCl, in PBS buffer (pH7.5)
50 mM Tris buffer (pH 6.2)

20 mM MgCl, & 25 mM Tris buffer (pH 7.5)

10 mM MgCl, & 50 mM Tris buffer (pH 7.4)

PBS buffer(pH6.2)

50 mM PB buffer (pH 6.2)

50 mM Tris & 15 mM MgCl, in PB buffer (pH 7.5)

buffer &4
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02_AUNP_01 G:E14 MS Raw
15007 Buffer 3 o7

1000 M+H]+ [M+Na]+

502‘ 224,660 I\ 246674

5007 245,683 02_GO_01 0:F14 MS Raw
ggg MK+

ok 261,688

w0l 224560 |

02_THAP_03 0:D15 MS Ra

100
753

503 ]23.727 246.757
zf)‘ Attt dihe JIWA A ll.l.. ‘. oo albe A

1 04 AuNP_01 0:K14 MS R:
60007 Buffer 2 AU aw

S

40007

20007
224,661 2A46A.654 261.688

503 04_GO_03 0:L18 MS Raw|

224.954 262.750

04_THAP_02 0:J15 MS Raw]

246.746
100]
22L3¢.61J0 anolla ks b L,L.A Y T u I " ALJ Al L_2.§1'684Ju

= o ; IR IR T
225 230 235 240 245 250 255 260

buffer 2,38 AF&3F §4WEE Ay}
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05_AuNP_01 0:N14 MS Raw

Buffer 4
2000 7
1000 ] [M+H]+ [M+Na]* MK}
Lo 24673, . 246670 | . 262706
] 05_THAP_03 0:M16 MS Raw
200

246.772

607 Buffer 6 06_AUNP_01 0:A19 MS Raw]
4007
2007 246.618 262.692
0- .
307 225.490 06_GO_01 0:B19 MS Raw

20 246.241
101 262.530
03 06_THAP_01 0:P15MS Ra
3000 7
2000 7

246.715
.
°°°0 224720 j . ‘ B 262,841

4000 1 Buffer 7 07_AuNP_02 0:D20 MS Ra

3000 3
2000 ]

000 246.701
0‘---22-4.|699L---|----|-L---|--i--|A-l---ll----l---i-|-26-2i-70-1
225 230 235 240 245 250 255 260

buffer 4,6,7& AF&3F &40 A3}
S HUa o5 MSE 53] #4S dste] ®wo] £AEX G {45 o
olst Ayt ol e}
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al
ot

0|0y 7|19 FRd2/MAEEe SHEEE A4E

o s AR curcumin® HE HEH FFoln| A &<l
o 7] A& umberiferone, angelicin, byakangelicin, byakangelicol, decursin®] A )|}
A2 Agd Fgoln =] gl

14, 7Fste] A EZQl curcuming AW orAA 73k
1. curcumin®} &4 7)9k w9 3}HgE =4

7F A&

curcumin 7F8o| FHEA A= ZEdER, d=3lo]
a AAGZF] g 2 N5q3E Hol: Aog ez
Tholl 60%7F el aL, A Fo] Al w27 &) 2 hAL
of ¥x ¢tk wWeEkA curcuming AE-AL7]] B

diphenyl borate (DPBA)¢] A ste] wifisttEs A=A A5sta sl

k>
E

L AT

(1) curcumin®} umberiferone Z+2t-S 718w <l DMSOd =] #4813t}

(2) DPBAE 718 w<l DMSO®| =] Fu|akalt).

(3) curcumin¥® DPBAES ZF#H]4& 1:0, 1:0.04, 1:0.08, 1:0.2, 1:10] F =& Z3tsle] AL0A] 5
1 WA Z T

(4) PBS buffer (pH 7.4)¢} MES buffer (pH 6.0)S o]&3to] 34330 th o|w curcumin}
umberiferone &%=+ 50 pg/mlZ2 059t

(5) 37 300-600 nmell A 9] &3S Ak

(6) UV-vis spectrophotometeri= Molecular Device?] Beckman-Coulter DU 730& AF-&3}33th
[Int. J. Pharm. 515:669 (2016)].

1= S e

(1) pH 7.4¢ PBS bufferdl A curcumin®] DPBA%} 893 ES wrso] Fgo] Z713S
geAstA L, 4 dtxdexE  ARES dHgHES FA77F shvel=E DPBAS
st ES FAskA ksl gl Aelrt gles gl

o
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0.5

Cur

=== DPBA-Cur
Umb
~ DPBA-Umb

I0.4 T . !

Abs.

300 350 400 450 500 550 600

Wavelength (nm)

&l
M
>

pH 7.4°014 533 ]

(2) pH 6.091 MES bufferel 4] curcumin®] DPBA<} ®j9I3}stES whso] HA Holr)
dojFS SR, 54 txzadoz AHEgE dulgdEe FA77E shyol= 2 DPBAS

el st s @AdskA & Akelvt gles skt

0 - 5 Cur
=== Cur/DPBA
Umb
o 4 Umb/DPBA
0.3

Abs.

300 350 400 450 500 550 600

Wavelength (nm)

pH 6.0014 &34 nlal 24

(3) DPBAY Z#nH]g&o] Z7}3te] wgl, DPBA-curcumin H$]33E<] A FHol7l wo)

Qof e sHelshgict,
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DPBA/Cur (w/r) e,
— 0 N
== 0.04

Abs.

. ‘h-

0.0 T - + —— .,.,'-'-..!-.u.u
300 350 400 450 500 550 600

Wavelength (nm)

pH 6.0014 533 Hal 24

2. F271dk 3gE-curcumin W§ ZAgHEo otHA HU}
7F A&
DPBA-curcumin®] 94¥H4 2l curcumin®l| W& <Hg3skA] H7Fstaxl A7k W& curcumin®]

g2 v

v A

(1) curcumings 718w ¢l DMSO°| = Fu0]3}5

(2) DPBAE #7]& vl DMSO o] =13t}

(3) curcumin¥ DPBAE T #H] S 1:0, 1:0.04, 1:0.08, 1:0.2, 1:10] H %5 &3 35te] A4 5

3 RES A AT

(4) MES buffer (pH 6.0)& ©]-&sto] A g ¥, A2 8AIzF &t QlFHeold ik

ojuf WS AehalTt.

(B) FEFH &l AZte mE FFwWste] W= GEFS ez 0 Al
5

[e}
AZol 3S FAHSY Y. oW curcumin 7w TR

Q

(6) Fluorometeri:= Molecular Device®] Gemini EM microplate rederE ©]-&3}91 1L, excitation
974 430 nm, emission I 520 nmolA FFE St [Macromol. Biosci. 14(6):881
(2014)1.

>

ot A4z

(1) curcumin®| #3335 o-&3f A A W7 Ay opeff 19t ) DPBAS %ol
7t E4E AZre] A Holx curcumin® FFo] FAHE S F3  curcuming
Aol FHEHASS Flsdrt. DPBAZE 1S o= 8A1ZF Fo curcumin® 3% o]
Zaski oy, DPBAZE Z#n] 029 12 597 AZoME 8AI7tolFo %
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curcumin 2]

curcumin®] TE Ao A ] S =97 Wz AzHEn

oftt
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S
rr
(@)
o
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o
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o
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us)
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LEES SN

F.I (sample-control)

02 1
DPBA/Cur weight ratio

curcumin® curcumin-DPBA¢] Al7te] W& & gujnl

0.04 0.08

3. &7 stekEe] A AP FUt

&t1bQl 2-aminoethyl diphenyl borate (DPBA)S] A Ap-&o] A 3hgkA] 2

il ouse el WA AEZS] RAW264.7 AlEZef A robAl32¢]l NIH/3T3 AMEE A
g3ho] AZ AL Brresln,

30{}1

L AT

(1) DPBAZ 7189191 DMSO®| =] #ulstedrh.

(2) RAW2647 AI¥ 9 NIH/3T3 A¥o] DPBAS s=w= #eshelch ol 10%¢] FBS7}
ShrE AlE Hj R viA & AFESEAATH

(3) 37 CollA 1 A2+ ¢ltHlo] A5t

(4) CCK-8 45 AAlste] AlX BE&S W7Feksith [Biomaterials. 162:71 (2018)].

o Ag-A

(1) &2 7]4F s15-E<l DPBAS AAl AAdS &Rlst Axp= o}
F02m Z

H
A robAl S B 2 mg/ml °]&te] T AlE AYEE
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B RAW264.7
B NIH3T3

Cell viability (%)

09‘: N Vv ] ]

o 9o & o o

DPBA(mg/ml)
DPBA FXol & Mx5A4 v

4. DPBA-curcumin 33&9 AW <A H7}

7F A&
DPBA-curcumin 3}gH&9] AW <¢tEA U= Hrlsdh

o] U]’é‘ 215 53 curcumin® DPBA-curcumin Z-$HA] 9] Al 7bol] wpE AWE¥E v

(1)  curcumin?t DPBAE {71€"<l DMSO°| =9 FHstt o

DPBA/curcumin®] 0 =+ 0.08 ©] ¥ X5 33t}

(2) curcumin® DPBA7} &% DMSO: Cremophor: PBSE H3 H 151579 HEH

533900}

(3) ICR (6 7%, &7l curcumin 71<F 20 mg/kge] H =% AW F o33,

(4) 156 &, 1 A 283 3 AIgE 5 72 Z71E AEske] 2F Z7ld 22250+ curcumin®]
9

+ 5
o
E
EEE

Lo

B) 33 EAMe Caliper Life Sciences®] In Vivo Imaging System (IVIS) Lumina O

[e]
Ab8-3FS T} excitation 430 nm, emission 509 nmoll A =74 3} T}.

. F& W42 53 curcumin ¥ DPBA-curcumin®] AJ7bel whE AWEE o

1) 2 Z719 FAE S4% H, g FA9 3o PBSE i #7|& d4dstsitt

(2) 7] &N 10% SDS, ethyl acetate® F3] H] 1 :05: 57} H =5 39

() dAEYs FTdE FEgk FH, d2olA AdxAT

(4) DMSO% o]-&35to] =% curcuming A I AT

(5) F=4 curcumin® @ FAES Tl 4 A2 AdEE curcumin S A s ol
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curcumin ¥ DPBA-curcumin Z+7}e] standardE W= +Ha] A ZFsA Tl fluorometer:

o] 83} excitation 430 nm, emission 520 nmol A =7 3} T}

7} olmul A WkAlS- =3 curcumin ¥ DPBA-curcumin®l Al 7tel W& AWWEE v
(1) A 7koll £ curcumin®} DPBA-curcumin® AW X £ A= oigiet #o}
# z

H] 8] DPBA-curcumin®] = A&
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A
=
rr
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no treat Cur DPBA-Cur
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curcumin? curcumin-DPBA A® Fo] 158 & 7} #A7|o] J3S Ay o=z el gz
(2) ol T 1A 7o) AukSuf ¥ 2 AEH curcumin® DPBA-curcumin® %8 A&} L,

o2 Hdd %S DPBA-curcumin®] €953 F7}Hal s

brain x108
heart
1.2
lung
1.0
liver
0.8
gall bladder
spleen 0.6

pancreas

kidney

curcumin?} curcumin-DPBA A" Fof 1 AZF & 7} A7]9] 333 o]n|x
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? .Cur
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ﬂ 30 . ur
¥ |
ER
w O
— 0B 20 -
B =
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O A
o~ 10
Q
c K I
2ol NN _Bla
@*&o &3P 3 2%
® P R
D 4
c.;b
curcumin®} curcumin-DPBA A Fof 1 A7t & ZF ZA7]9] 3 AHFH oz e
=

(3) Fo & 3 A 7ro] AYHA curcumine Aol A Ha] = thatE o] Ao dolglx k).
Heb b a3 ol A Joldddy ¥y ¥, 3H ag]a ojzbd @
DPBA-curcumin< ¢4F curcumin®l] ®]8] I o] ¥5o] E:dtl o]i= DPBAS A3t
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otg o] F7Fe curcumin®] A WeolA B3 % UAlE = HX7F =HA HE AdEHE ol
A& o2 {FA I Q= Aolgl dhE
no treat Cur DPBA-Cur
brain ( ;' x108
heart &
1.2
lung
1.0
liver
0.8
gall bladder
spleen oo
pancreas
kidney
curcumin?} curcumin-DPBA A" Fof 3 A3F & 7} A7]e] 333 o]n| A
"'a‘ 40 | Cur
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=
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{519 9@6 o“@ 22 3% & P o"’*
- MRS S ¥ »\,&b",@~ é*.}b
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curcumin¥ curcumin-DPBA A ™ Fof 3 A7 & 7} F7]9] @& AFH o= Yehd
=
W) F=& 921S 3 curcumin 3 DPBA-curcumin® A 7boll whE AW EE H] L
(1) curcumin® DPBA-curcuming o3 z+ 7] (M, A4, d, ¥, o|x, 18a
A7)l A curcuming FE5Y] AW BEXE B4 A= ofgel 2l BE 7|0l AlTHo]
Ao wel curcuming WEA I %o] ZFolE Wi DPBA-curcumine EE F7] BE
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Aol A o e %F9] curcumine] =7 H .
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25 |
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5. DPBA-curcumin® &4 %7}

7b AT &
=

A3 e MES MCF-7 AL}
o}

v, A

7} HPLCE %3 DPBA-curcumin Z23% &<l

(1) DMSO®l 521 curcumin® DPBAE E33dte] d=olA 5&7F REGAZTE old
DPBA/curcumin®] Z&H]= 0, 1, 1022 FH] 3 Th

(2) curcumin 7] §% 100 pg/mle HPLCE o] &3l #4s}9 )

1}) DPBA-curcumin®] 4kst g3 H3F
(1) DMSO] =29l curcumin® DPBA-curcumin (DPBA/curcumin Z #H] 0.08)<
ol curcumin 7| %7} 0, 0.05 0.1, 0.2, 04, 0.8, 28] 32 2.0 mg/ml °] ¥ %=
FH| et = A RGO R olAFEHANS MR FH|EY
(2) Z+7+e] E4-& DPPHS} &&3te] wESA| AT
(3) 517 nmoll A F3& =743te] DPPH gttfZo] &AAd A=

=H &kl ot
=

EEERS

FA T

Ll
Ay
ol

&

}) DPBA-curcumin®] ¢t 53 H3F

(1) curcumin®} DPBA-curcumin A2 24A13F o] MCF-7 AX<t A549 AXE welld
1X10*704 Wi &3 ot

(2) curcumin®} DPBA-curcumin (DPBA/curcumin & #H] 0.08)E A|3X9| curcumin 7] 0, 1,
10, 25, 50, 75, 100 uMeo] H X5 Heste] 24AH5<t F7F wigFstnt. ol AxEZ wj gl
10%°] FBS7F &-t% o1 9= RPMI-1640& AFE-3F3lal, DMSO9] #HF Fhs 1%= L3
sHH S At

(3) 24 Az H, AlE AEHS SA-st7] &) CCK-8 A& A3t

ok A+4A3}
7} HPLCE %3 DPBA-curcumin 2% 9213 Axl= ofglel #th. DPBAS <ol
F7Ve 2 g0 | E = curcuming HE& F9f 3] 33+ DPBA-curcumin® 3 -&

EdEles

&
oft
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150 DPBA/cur
100 weight ratio

50 0

mAU

-40

150
100

50 1 "y

-40

mAU

150 =i
100
50 10 |
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HPLCE %3 DPBA-curcumin Z %A &4

1) DPBA-curcumin® 343t g3 #H3538l7] $18l DPPH &z 2A&S
olef ¢} 2t} curcumin 7% BE7F 2 curcumin® DPBA-curcumin®
A& #ol7t gleS =3 DPBAY ZATEle] orA &2 DPBA-curcuming

TAE I Aes e

filo
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BAA | cur | DPBA/cur
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Curcumin conc. (mg/ml)
curcumin®} DPBA-curcumin® DPPH @9zt &~7 & H|aL

}) DPBA-curcumin® &<t 53 A5 2= vy 2o A3 3 4G AlEFQ
MCF-7¢} 91zt f@ w9 AEF9 A549 25 DPBAE AX AEE 9IS nAA
A e curcumin® DPBA-curcumin< curcumin 715 FXo] wE A E AEE0)
FASAl Ak AS 53] DPBA-curcumin® 9@ 37l A2 S el
140
—
o
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S »
'a. 100 ©
5 80 -8 cur
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> -2~ DPBA/cur
v 40 1
&)
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curcumin® DPBA-curcumin®l| 2] 3t MCF-7 Al¥x 9] AEE 74 vl
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140 -
=-&= Ccur

DPBA
. -o- DPBA/cur

[
M
o

100
80 1
60 1

40

Cell viability (%)

20 1
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Curcumin conc. (pM)

curcumin® DPBA-curcumin®l & st A549 M o] AEE A Hl XL

6. scaffoldE ©]83F curcumin® A <FHA Z=of

7F AU &
S FE Aow ddA Adr}h AT curcumine W=
A Ee D dAE R GHE9el AEH o R curcuming FH ] $18 scaffoldE o] &3l

A shgit,

v A

7}) scaffold 74

(1) 05x05 cm® PLGA/PLA scaffold (A&H] 82)¢ 71EAF scaffold (4 thizx) ol
5ol =21 curcumin (0.5 mg)S 18 A|ZF FoF AFuo] A A

(2) Aol o] £t scaffoldi= SFTE o83+ 33 A2 3%

(3) M wjkde] 33Uz QAFwlo]detn] A[ZPERE scaffoldell HeldE curcumin® FF &

IVIS (excitation 430 nm, emission 509 nm)E ©] &3] =A 3t}

) curcumin®] &4t a3 AF
(1) curcumin (3.7 pg)¥ DPPHE H&h&ol F¢o F4H]3t Y. o]ul DPPH/curcumin® & H]+&=
507= sk

(2) curcumin® DPPH &3 % Alzb +4 (0.0, 05, 1.0, 15 20, =1¥

s 3 I 4 A7hHhE Fa
2507600 nmol A &3 A~HEHLS =AsY] curcumin® curcumin HAFA S Eel

& At

th) A F%3F curcumin® A3 a3 HE

(1) DMSO¢®| curcumin®] 9% PLGA/PLA scaffoldE ¥ 4AE2(10,000 rpm, 10%) 43]
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A A8k T
(2) curcumin (048 pg)¥} scaffoldoll A A %3+ curcumins DPPHO} =333t
olw] DPPH/curcumin® + H|& 585, 586=% 3}
(3) curcumin® #HFES F3 curcumin® FHS 2l AR IVIS (excitation 430 nm,
emission 509 nm)E °] &3t FA5HA

2}) curcumin®] 37! PLGA/PLA scaffold®] &4tsl a3 A%
(1) curcumin®] 71 PLGA/PLA scaffoldE DPPH®} & &3}t
oluf DPPH/curcumin®| = H]+& 0.75, 7.5= &}t
(2) curcumin® FHFES T3 curcuming FHFE &1 SkSTh IVIS (excitation 430 nm,
emission 509 nm)& ©]-&3ste] &<ls T

ok A+4A 3}
7V scaffold® A AE7] 938 PLGA/PLASE 7|EAe 2 wrEolzl % 71A] scaffold ZHzhol
curcumineg 243 E AEES v wddtt. PLGA/PLA  scaffolde] ¢ %S curcumin®]

29y o=z o] Ago A= PLGA/PLA scaffoldE AF&3F T}
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. PLGA/PLA scaffold
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W) curcumin®] &4bst g3 HE5e Aye ofdiet Zth curcumin®] DPPH 2ft]Ze] <3
A3tEH Hlo]Alo] F Z A Eltto] 2 (bicyclopentadione)©] i, I EF33& 260 nmolA 7+
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7. curcumin® ¥43l &3 RUE

QA e R

curcumin< FFste} dAF GHE e A= dYx

P‘
L
oft
o

lo wo
i)
L
(@}
o
=
@]
o
2.
=
)

AT

7F) In vitrodl Al curcumin®] &4+st &3 EUE

(1)  curcumin®  curcumin/o}AFTEH IS | £-&-]]

o~ 3 2 H A curcumin F #H| = 7.8% 3} 1L, curcumin 7]+ T
543 mM= 1] 3%

(2) Wgrgo] =o] FH[g 0.004% DPPH 1 mlol A £H] S curcumin¥ curcumin/of= 32
BAF10 plE ¥ =k

(3) & A 303t RES-AI X1 T}

4) #dzd 27 235 ASst7] 98 517 nmelA 3=
g1l 7] #3l] IVIS (excitation 430 nm, emission 509 nm)E

wol  Fulstarh. oy

0.13, 0.27, 0.55, 1.08, 2.17,

—

ZAsta, ol curcuming

=
el sk

W) MZol A curcumin®] 4bsh/AES &9 EUYEHE

(1) 6-well plate?] well"ltt mouse el WAAMES RAW2647 AEE 6x10° 7B
wlj &F skt

(2) curcumin® curcumin/otAFTEB AL (o}~ E H AV curcumin 2% H] 7.8) £ curcumin
715 7.36 ug/ml ¥ LPS 1 pg/m 1A @ 38le] 8A17F Fot elFu|ol A 3]},

(3) AlZ vjg viAE A AT 5 PBSE o] -&3ste] 33] AlF skt

(4) AZE 25 do]y IVIS (excitation 430 nm, emission 509 nm)e.& =AY} F2H
Av| 4 & Fal dEeA

) ZA F= FutEs #d Y 2dolAM curcumin® A4/

(1) DBA/1 (6%, ¢#) moused] gl I3t 47 CFA

FAete]  FulE 2~ #EAS FESHATE oW ZFebld CFAE %

Z#A2 5 mgkgl 2 FALS)
5

A
(2) 3+& o] T/ 35 mmol Ao R FAYA L, HEe AAoZ 151.8 mme mouseRt

(3) mouse?] 7] AWML %3] curcumin¥ curcumin/oFAFEE AL (o}~ 3 2 B A curcumin

A v 7.8)= Fostdth curcumin 71+ 25 mg/kg o ® FAFSFSA T

(4) mouseE wH3I T, UZE dlo] HO|E curcumin® FFS IVIS (excitation 430 nm,

emission 509 nm)o. = 3
=

(G) 1% oWt~ =% Fo4E FellM d# olddRE Fstaat dhgla, o EI IVIS
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(excitation 535 nm, emission 705 nm)Z ©] &3t A 2sFA T}

2}) curcumin HARA F &gl HEAF (Ferullic acid)el % 2 &3 374

(1) "WEred] 3o HEAS F=E (0, 013, 027, 055, 1.08, 2.17, 543 mM)Z 4|3}
IVIS (excitation 430 nm, emission 509 nm)o.Z SASAY Fx24d dAr4S &3l
#2435+

(2) uﬂEPMﬂ =0l 424 yMe] HEAE 3 2007700 nmel A FF AHEHS =AE.
(3) 94 319 nmol A FA =2k H% (0, 0.25 05, 1, 2, 4, 8 pM)ell W& &35 =As At

ot AFZA

7h In vitrool A curcumin®] &4t3t &3 RUE Y3 Aats olefel 2ol iR o R ALE3H
ofx 2B A (AA) & Hold kst E3E zha glov ol glth &gk DPPH 2tz
A Al curcumin®t curcumin/AAS] FF2 Zokth ¥y DPPH o Zo] EAlstE 4%
curcumin/AA%] 3P o] curcuminel| Bld =A UEFSTH DPPH oz 2AE ez A
HoFX olxzmapBite] =2 o AAES Hol7] wid curcumin®] DPPH #ht]Zhol

i N
ofsf AstEEA FEs AAT= AS &9 T ¢ AL, oA o] &0 FFE ATd

Hdda o/m

Hddqg o/m

Cur conc. (mM)
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DPPH &tz 27 % curcumin® curcumin/AA% &%

A i

A olm A

120
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60 -

F.I (E+08)

40 -

20 -

Cur conc.

AA conc.
(i)
DPPH gt]zt 47

® Cur, w/o DPPH
8 Cur/AA, w/o DPPH
“ Cur, w/ DPPH
@ Cur/AA, w/ DPPH

0.13 0.27 0.53 1.08 2.17

4.44 a.a7 17.74 35.49 70.97

% curcumin® curcumin/AA% 3%

3.43

177

A i

5 olm A

@ AA © Cur Cur/AA
100 =
E_." a0 -
E 60 -
2
s
'E 40 -
=
=i
20 -
0
Cur conc. 0.13 0.27 0D.35 1.08 .17

AA conc. 4.44 8.87 i7.74 325.49 Fo.97

(mh1)

3.43

ir7

curcumin® curcumin/AA¢] DPPH @}tz 276

) AlZENA curcumin® F4rs/EHEE &3 mUEEY
Wk LPS A4 Al curcumin¥t curcumin/AA°] @3

curcumin/AA9]  3¥3Fo] ¢

=4 vEEd x4
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curcumin/AA2]  E#Fo] curcuming A} ITFHERT E=dTh ol ofrzmEH
Fast/ddFadE 27 Wi curcumine] @ AHEE AR E curcumin® ¥ A E
e 2B S e 9T AEAA BUHA] Jhestts As o ¢ sk

Cell

Cur

w/o LPS

Cur/AA

Cell

curcumin® &%

® w/olLPS
W w/ LPS

o

Total flux (E+07)
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LPS

Cell - Cur Cur/AA

xF AvAS Sl £4% LPSE 94FS =g AlEl Eold= curcumin

) Fg4 % Fulgls #2d9 BdolA curcuming #FAE/EAEE 3 RUE S
Asbe ohdlst gk dEEel curcuming FolSHAE W FE %ol Fyol AL
UERRLAL, AlZRo]l Al mhek fARsH Al fHAado ey JFrlE s BEd 29 e
T R9le] @dol o AA YEu AL, curcumin/AAE TS wWe FTo FFo] 2
UElSTE o2 gt Aol7f dit oo m Qg EAIQA] stz ojwta EFE Fojdk Ay
HAE By Fek Adglo] FEe MVIZE Ut o2 FuFo R dud §go] kol
2o o Au¥i, WHReME wEs Amso] el HA U Ao
ershel o
After 1.V injection {(min)
before 5 10 15 60 180
Control . A I- j By . : A r "
5 . . " I
L2 b % A : ._ . o 0% x
R.A model . 5
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g
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L]
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35 Control' 0.8
0
in 0.6 f-
c - 2
o i 0.
Y R.A model

FutEl 2 #4499 2do curcumin, curcumin/AA, oWt EF Fo] & A7t w2 ¥
o1 A]
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B cur (un-induced) Bcur/AA (un-induced) B Evan’s blue (un-induced)
B cur (induced) B cur/AA (induced) M Evan‘s blue(induced)

Cur Cur/AA

8

Evan’s blue

8
8

Total flux (e+os)
]
Total flux (e+os)
8
8

Total flux (e+os)
&

¥
¥

D.
02 40 4% @ @° O 0% 20 4% @ g 60@& 0 0 4% & @°
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B A o=

it
o

curcumin, curcumin/AA, oJHt2 EF Fo & A|7bof| u}

Z}) curcumin THAFA] F el #HE4F (Ferullic acid)d 33 2 &334 =A3 33go]
UERA] gkt o] A2 HEAM] 319 nmoll A &Fel 7 w3 dld S E 530l
o] wmek Aozt FE AT o2 dA PP oS FI A4S AUt

5)
curcumin®] F4S S AIS &l o 4+ YAk

x10°

in =
-t -

0.5

>N D @ A
0> 0¥ 0% A% 2> o

Ferulic acid (mM)
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HoeE ddS zta ot wEkA AR FE E 292 exosomes ©]£3}e], curcumin®] AW <F
AAAE Sl A7 A st

v A

7} curcumin®] %1 exosome <= H]

(1) Exoquick-TCE ©]&3to] AHof &% (FBS)o| Al exosomes 23t

(2) DMSO®°I| curcumins 1 mg/mlZ =<It}.

(3) exosomeZ} curcuming 3§38t 37T A 2A7F vbg A AT o] e Al on,
exosome YA curcumin® A#FHE 20112 WHSAIH T

(4) exosome®] H71A && curcuming A AF7] Y& Nanoseps AAEATE o] EH

curcumin/9 22 #4389 th [Macromol. Biosci. 18(12):e1800301 (2018)].

) R Ao A A s
(1) curcumin®} curcumin/® A S PBSol 34 3}e] 37Tl A <15 o] A3} o}

(2) elqfujo] A Alztel whe} (0, 30, 60, 90, 120, 150 ) 430 nmeolA SAEHE= FHS =3
curcumin®] HgAd S H 71T

(3) T3 e oFulol A Azt Z=AHE= B Fd curcumin® SHAAE S HUFES

[e e}
IVIS (excitation 430 nm, emission 509 nm)E ©] &3] =A 39

ol
-

7

o} curcumin/9 A9 kst a3 HS

(1) curcumin® curcumin/< A4S o g2 04, 0.8, 1.2, 1.6, 2 pg/mle] H == 3435t}

(2) #9]3 curcumin curcumin/NAE Hx0, (20 mM) ¥} &gtslo] wkg

H,0,9 %3 Hl&= 122 &)

(3) 10 &3+ W& A7 H, 230 nmell A 533ES S838te] HoO7F &2A" s Fofsiaith
(4) curcumin® curcumin/®}AE 1% Triton X-100°1 =<5 DPPHS} 3843ttt o] u
curcumin®] FX=+ 8 pg/mlE 3993 DPPH/curcumin® Z#H]+= 0, 0.1, 1, 2, 5, 18] 10=
5k

(5) MZDPPHE F¥v] 1112 &3 3 7 303t el Ad skt

(6) curcumin® FFS 4 FEZA Foll= curcuming F43HATE IVIS (excitation 430

nm, emission 509 nm)E ©| &3t =4

b)) NE AEE A4

(1) 96-well plate®] well"tt mouse 2 HAAES RAW2647 AEE 3x10° 7%
vl 95 A

(2) curcumin® curcumin/?} A& curcumin 7|5 0, 25, 50, 100, 28] 200 pM =] 2] s} St}
(3) 2A1%F F, CCK-8 AW S Sl Ax AEES H7stdoh

uh) Ak A B A

(1) 6-well platee] well?tth mouse 2l WA AZ RAW2647 AEE 6x10° 7HH
ul} &F skl ot

— 259 —



(2) curcumin® curcumin/¥ A E curcumin 7] 0, 25, 50, 100, z¥]3 200 pM A Zl sl
2A1ZF FF AsFuo]d kAT

(3) 100 uM®] Ho0.5 F7Fsto] 307 o <lsHlo] A shioh
(4) AEE yojo] A Fo] Fold:E curcuming =AY Th IVIS (excitation 430 nm,

emission 509 nm)E ©] 834

ol

Hh) In vivooll A curcumin®} curcumin/| 49 3% Hlnl 2

(1) 2dg mouse? 5ol curcumin curcumin/®}4E  curcumin 7l 012 mg/kg
subcutaneous 2 FA}&}S T}

(2) 1% ¥ IVIS (excitation 430 nm, emission 509 nm)E ©o|&3le] s FHA2
A& A

ok A+4A 3}
7}) curcumin®] ©7! exosomes <H|SH A =A7]o] 2 W3 ¢lo] exosomeo] FAHES
skl skt

N EXO Cur/EXO0O
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.]

Ea
Ay curcumine] &%y FFo] wEA A3 ¥

rg 1o

3 A
curcumin/dN A= FAEHE AS 2 & & A
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H.Oy 278 0] curcumin/A27F o HolgS d3t4tt. =3 DPPH o) 2 A ALEH 1
Fo] curcuming FF o2 W WAL curcumin/ A7 o Bo] Holgl&S 2l
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©
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>
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DPPH 92 24 ¥ curcumin? curcumin 949 &3S JFH o= yepd gz
o] 1] A
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uh) A4 A B8 At olgf o 2t curcumin® curcumin/ A B A A A A =4
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A slAF e}, sl ool A= umberiferone, angelicin, byakangelicin, byakangelicol, decursin
AR ATE s,

. A
7h DPPH =z 2A& H<S
(1) B+ & coumarings DMSOe°l =<l 5 olgt2= 314 sto] FH| et
(2) dg-&d =< DPPHS 4|33t
(3) coumarin (1.6 223 81 mg/ml)¥} DPPH (26.3 pug)< WHS-A| ZAth

ojuf ®WEEE ety 01 M ofAEAL (pH 55e] HFIH] 122 T3dE &HE
AbgEHQar, 37 Coll A 343 W& Azt
(4) 517 nmol A &#S =43t DPPH &tz 2A &S #4319

1) i}{‘lﬁ} S %8& ksl g3 A

20 mM9] Hy0.9F &3kt vk Al AT,
o] uj coumarm«] FTEE 417 81 pg/ml=E 33T,

(2) &2zl A 1023F 88 A1l H, 230 nmell A F3S 54353

2
ofl
X
é‘é
o
o
2
B
%
=
ﬂllﬂ o,
mlo r-

th) A AlsEel A glgk FA 2 coumarin®] 4kst &3 AF

(1) mouse 2 A AEQA RAW264.7 AEol Z coumaring A F 2417+ S15fHlolA
st ATk

(2) 200 uM 2] H.0.&5 F713FA

(3) A5 A=A F 20 uMe] DCFH-DAE A gléto] 37 TollA 30&3F o] & et
(4) AIEE PBSE o] &3t 33] Al 3etsl

(5) triton X-100= ©]&3st AMXEE &3|A7] H, fluorometer (excitation 495 nm, emission
530 nm)ell Al &3S SAHA

ERCESE

(1) 9 #d coumarin®] @& 181 3

ro
d

A Zze] Fus w2k

7} DPPH &dZ 2AE HE3st A3 ofedle} 2kt umberiferoneo] 714 Hold 2AES
et 9lar, 1 22 angelicine] =7 YESE 12y byakangelicin, byakangelicol,
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At H=3 umberiferone? THE coumarins S E33 9 S
umberiferone @5 we} xfo]rt gllorm 2 AUXA FIE

decursin® AAE&E& =A8
o] DPPH vzt &2A&e
P Hoz wolt
80
'§ 60
S
c
o 40
 — 20
L=
c
[
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O 1.6 mg/ml
B 8.1 mg/ml

|

o i o o

0
G # coumarine] &5 T é;}%g 49 DPPH #@t]z A~Ae

) Bkt Aa s 59 kst a3 A5 Ay ofy aeizet 2ol yElgt DPPH gz
2Ag9 A9l =]l umberiferone®] 7FE W& A3 g3 RHol:= Hoz e
TFEY FAstad Al 2 coumarin Y el vlE] AYAEHE DAL = AAT

HiDD O 4.1 pg/mil

BQ W 8.1 pg/ml
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34, ok AE(HIF) 59 coumarin®] &3t FAEZAL] HZo AHAY

33}

1. 9 d coumarin®l umberiferone®] AW &3

b AT

kg EC G oA Wido] o3 FE 3l T2 IRy Futd AlgH A
Ji= FAolH, X7 T AE dWs 3 AR AFoE dFHoAUt W FHe A
BT 2B Hro AGs Fies ARS Fux 9k I FU coumarin & F
FE Yol oHAS FF X A0 7Fe 3 umberiferones A EHE HAA A

%3t umberiferone®]
(1) umberiferoneS DMSOo°| o] F=H| AT}
(2) umberiferone ¥ DMSO: Cremophor: PBSE #3] H] 15:15:70] H =2 2§35t
(3) ICR (6 =%, ¥#l)dl umberiferone 7] 160, 320 mg/kgol HEE Au Foslgtt
s}

(4) 15 ¥ 5 Z A71E& H=3ste 24 A7) v-*_LQOi + umberiferone® &34S& %73'3}91‘4.
[e)

R
(1) 7 Z719 FAE SAg H, ad 749 SHH—4 PBSE ¥ i &7& #43}sd

(2) &7] T2 A 10% SDS, ethyl acetateE F-3] H] 1 : 05 : 57} =% &3

(3) A Eg st %‘%"—H% B 5 Aol AxAA

(4) DMSOE o] &3ty %% umberiferones THA] =9 th

(5) 2=2% umberiferone®] @AY =AHS E3 z+ A7lg AP@  umberiferone UGS

EA3814 ). fluorometer (excitation 325 nm, emission 495 nm)E AF-& 3} 31t}

MN'

(1) olm%
umberiferone©] ¥, o]z}, 181 HE Wo| FEHS I t}
71l WAl FEA vl wAe AudAlE wofstax, §id A7
Al [141
S

2]
umberiferones F&3dte] 1 EIXIE B

gt umberiferone®] &3 &R1gH Ay} ¥ #H, o|xE B2 Y] umberiferone®]

M elnge §
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TNF-a(pg/ml) in sera

5. B2 coumarin®] 2] 3t umberiferoned] AXW A F7}

CEaES
2 coumarind] ©ldke] BAEAC A H¥sp @A %S Heletng sk WA
AEY A 2747154 gela B,

L A

7F) AlZrell wE umberiferone@} E3E o] MU AL vl

(1) 12well plate®] welld MCF-7 25X 10° Al%& +H st}

(2) umberiferone®} &3%%E (Y2 coumariniumberiferone = 1:1, Z #H])E umberiferone 7]
16.2 pg/mle] H=E A sl

(3) 2, 4, 24 A st Aol & ), AlEE &3AH T

(4) AEW = A umberiferone excitation 325 nm, emission 495 nmol Al =74 s} o}

) MCF-7 A<} MCF-7/MDRA (W 2] umberiferone &% H] 2l

(1) 12well plate®] welld MCF-7 # MCF-7/MDR 7}7} 25X 10° A2 & £1]31 9 th

(2) umberiferone®} &3%% (T2 coumariniumberiferone = 1:1, Z #H|)E umberiferone 7]
100 pg/mlo] ¥ =% A 2]&k3l

(3) 8 AlZFEet Qo] g FH, AR wMAE vt Fo] AEHE HdEE umberiferone©]

-
AL drow MED & JES st
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4) AxE AH

3 5 S A AT
(B) Alx= dgd

umberiferone< excitation 325 nm, emission 495 nmol| A =74 s}t

th) E3E9] Agk vl Eoll wE umberiferone?] Al A Hln
(1) 12well plate®] welld MCF-7/MDR Z}7} 25X 10° Al2E &
(2) umberiferone® &%= (Y2 coumarin:umberiferone = 1:0, 1:0.5, 1:1, 1:2, 1:20, 1:50,
A FH])E umberiferone 71& 2 pg/mle] =5 A 23St

(3) 8 A&t QIsFuold & H, AMEL wiAZ wpHFo] AEUWE AdE umberiferone©]
Az gro=m wiEd ¢ A=EE s Th

4) MEE AHE 5 A AT

B) MEWE AE¥ umberiferone excitation 325 nm, emission 495 nmol A

1
ol
ol
ol
e
v

o A4 3
7H) A zboll Wk umberiferone™ &322 A E W A= v
(1) %71 2, 4 NS AEXYWE HEd umberiferone?d %ol =o]7b fUA o}, 2447
SlFHlol A S BE Z%E9] umberiferone WY wo] H|Ee] @wWE ¢k
umberiferones A EX W2 AE3ASS gl s 4 AAh
350
B 2h
300 ¥ ah
250 - 24h
(w']
E 200
-
© 150
-
(18
100 -
50 i
. ﬁ ) o \ C
\\J (=)
LR LY | Y AR\

umberiferone?} &35 (E&H] 1:1) 8 & A7k W} E umberiferone?] A|¥XW A H L

) MCF-7 A 39} MCF-7/MDRA| W 2] umberiferone A& H] L
(1) MCF-7TMxZ9] 7% byakangelicin® 7 A=d 7F4 %2 umberiferonee] AXU=
HEd s gl

deEm=
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Relative intensity of UMB
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o N N A
LN\ RN\ \,\"
umberiferone®} &3t&E (34| 1:1) A28l & MCF-7 M*2W umberiferone & H] il
(2) MCF-7/MDRAI*®°] 7% byakangelicin® &7 <J&uw 74 %S  umberiferone©]
AMENZ AEES A5t v coumarin &35 9 A], umberiferone 5ol H|slo] W
o

umberiferoneS AW 2 A E3sFA T}

w
u

w
o

N
u

=
n

=
(=}

Relative intensity of UMB
=) N
) o

0.0
o

\%J (\9 *(‘ e

K\

umberiferone® &35 (£3%H] 1:1) #g 3 MCF-7/MDR A %4 umberiferone Z+&F H] L

tH MCF-7/MDRelA &3¢ A=k vl&ol wE umberiferone® AZEW de® nludae
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ohel sl 7k,

1600
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14001 ] 1|52
mo|sd
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=
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(I8
600"

0 * 5 F) S
o« o\‘“ RO A LN\

E%E v & ©WE MCF-7/MDR Al3Z4W umberiferone - H] L

6. P-glycoprotein & A

7F AT &
tFE  coumarin®| 93] umberiferone?] MEW A& o] F7F3 o] F7} efflux pump©]
P-glycoproteine & A|ste] #AYSH AR 13} x} 3} T

R At A
7}) MCF-73 MCF-7/MDR A|%°] P-gp 3% Bl
(1) MCF-7¥ MCF-7/MDR Al3%°] RNAE F=3I3it

(2) 7+ AliZe] RNAE ©]&3sto] cDNAE RHEQIT
(3) P-gp¢} GAPDH primerE ©]-83}9] PCRS 333 th
(4) 71955 &l PCR AAHES] 45 vaustArt. 2% of7t=22~ A4S o] f)

) MCF-7 A3 Al 2t coumarin®] P-gp 9#] &<l A3

(1) MCF-7 M 3ol Z} coumaring 64.8 pg/ml A g]dte] 4A1HEQE QW o] Attt o] u
ANz Z Hgtu (verapamil, Vera) 100 tM<= AF-&3}
(2) ¥Wigd AA & PBSE o]&3sto] AMEE AT

(3) Rhodamine 123 (10 uM)E A3l A gsto] 1AIZFEF <15 o] A skt
(3) MgFd AA F PBSE ©]&3te] 33 A ATt

(4) 0.1% Triton X-100& o]-&3to] A& & A H T
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(5) A EW Rhodamine 123< wWlaal7] $ake] excitation 495 nm, emission 538 nmol A
HBE S

th) MCF-7/MDR Al %04 7} coumarin®] P-gp A &9l 2
(1) MCF-7 M 3o 2} coumaring 64.8 pg/ml A &|sto] 4A7F
o R Hgfud (verapamil, Vera) 100 tM< AF-& 3} 31t}

(2) g AA = PBSE ol &3sto] AMEE AMAH ST

(3) Rhodamine 123 (10 uM)E Aol A& sto] 1AIZbEF <151 o] A 33T,

(3) W FH AA F PBSE o]&3ste] 33 AlH ATt

(4) 0.1% Triton X-100= °]-&3te] A5 &A1 Z

(5) Al¥W Rhodamine 123 H|xL3}7] 9]3e] excitation 495 nm, emission 538 nmoll 4]
ds SAs Ao

off
r o
r o
=y
=
o,
r)v
off
-
32
o
L
=

o}, A7 A
7}) P-gp W% W w Az obedd @ MCF-7/MDR AZelA 453 =4 vebuch.

Q Q
S
AN A 4‘“

<
& ’
\@bb & & & & & &«

SRR A R R R

GAPDH P-ap
MCF-7¥ MCF-7/MDRlA RT-PCR ©o]$%d 7]

offt
>
o
ftlo
fi
:Oé
i
i}
ke
T
T,
el
oft
=
El

) MCF-7 AlxeA 7} coumarin® P-gp A &<2A A3 ZAige ofllet 2l P-gp

el wko] A2 MCF-7 A= 24719 coumarin® FaFs =LA #EashA X3
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MCF-7914 Z} coumarin® I &3&° P-gp 94 a3 HAZS
tH) MCF-7/MDR AlZ°lA 2t coumarin® P-gp <A &<l HAPAd= ofefist Zh
decursin¥ byakangelicol®] P-gpe] JA A= 2&3t= o2 Bt 184 byakangelicin®
AAEHR7E gle Aoem vy 58 AW dAEd F7F= P-gp oAl o9& A ofd
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c.° 7o g ot® oe'\ 9@‘0
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7. T+& coumarin®l 9] 3 umberiferone] WA} ZF-& o] |

7F A&

2 coumarin®| ]3] umberiferone®] WA} 2o A o] AU 3o
ghelstarzl skt umberiferone 33S ¥ il lou tiARE o] tiAA|7F HH
=0e= SAE ol&sidon, AUdA diArtE= Ay 2 B3AHS X
umberiferone°o] ol AgH F7| ¥} oA, gy FAavF FRE A7

o] 45 o,

Tz
™
Lo
&
i
2

L A

7} ¥ o} o]z} A Mo A umberiferone &&5E2 Al A= HlnL
(1) Phosphate bufferg ©]-&3d}o] 1 g/mlo] HEF 9} ojxE T A3} kAT
(2) FAAS 1,300g0A 5F7F HA —fﬂé}‘ﬂ Asdnt Byt (ol =& 4T=

A8k o)

(3) umberiferone® 3= (111 A& v &) A F0[g 4S54, UDPGA (5 mM), L#aL
MgCl2 (10 mM)S Y 37ColA <AFuolAstdtt. oluw umberiferone® EE& 162
ng/ml= 117438t}

(4) AIZFEE (1, 3, 6 AlZF) excitation 325 nm, emission 495 nmolA FFS A3}

o}l = umberiferones #4351

) 3+ @ de A umberiferone E31E2] AR A H] il

(1) Phosphate bufferE ©]&3t] 1 g/mle] H %% 7S # 43} 3kt

(2) FHENS 1,300golA 5E3F A4 st ASdnt ZEsidn (ol 2x=s 4TE

A8k et)

(3) umberiferone® &%& (1:1, 1:10 A& H]L&)S A F#=u0]3 AFS A3 UDPGA (5 mM),
8]3 MgCl2 (10 mM)& a1 37ColA Aqwle]Astitt. ol W umberiferone®] &%=+ 1.62,

16.2 ng/mlo.= A3

(4) AIZFE R (1 A7) excitation 325 nm, emission 495 nmolA #FS ZA3to] Holgl

umberiferoneS 213} t}.

rr

o A4 3
7hH ¥ ob olx FAM A umberiferone EFE hA AE Hluwd A= olgiA
umberiferone®} E&Zo QoA AolE AT 4 ¢t
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FI of UMB (x103)
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FI of UMB (x 103)
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o]z} 2 Mol =¥ 3 umberiferoned} &3

) 7+ A Ao A umberiferone €& thAl A
= o] Hste] angelicin®t et -Sw 2.7,
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Natural products from 4 medicinal plants 29 natural compounds used in screening

‘Angeiica gigas () | |Schisandra (20]xh | |Cynachum (H42) |

¢ 1. 7-Hydroxycoumarin 13. Gomisin D 22. Beta-Sitosterol
. " C
1. Angelica gigas (&) 2. Angelicin 14. Gomisin G 23. Conduritol
v B: Byakangelicin 15. GomisinJ 24. Eleutheroside
2. Schisandra chinensis (gnl xh 4. Byakangelicol 16. Angeloylgomisin H 25. Geniposide
5. Isoimperatorin 17. Angeloylgomisin O 26. Feretoside
. 6. Isopimpinellin 18. Benzoylgomisin O 27. 6-alpha-Hydorxygeniposide
AL F
3. Cynachum (45-2) 7. Osthol 19. Gomisin H
8. Phellopterin 20. Gomisin N
- Curcuma (23
4. Curcuma !onga (%I’%) 9. Xanthotoxol 21. Gomisin O
10.  Oxypeucedanin 28. Damethoxycurcumin
11. Decursin 29. Bisdermethoxycurcumin

12. Decursinon angelate

2. A7

1) T HAE 95 98 4

- OT-1II transgenic "}-2=245E CD4 T AM¥E 2833 05 pg/ml OVAszs 339 peptideE
gt 443 wjFate] effector T AME= &4 A7 O]  29%9] o84 E U stdE
55 3087F dA st &3 H effector T AlXE 2] vl %olS Thl/Th2/Thl7 Cytokine Beads
Array kitE AR&ste] EHE FS5A AllETRRIS s % 5}01‘:}

Screening: effector T cell activation

T cells from
OT-Il mouse

Compounds: 2 & 20 pM
4d +
Activate with OVAgz3 330

oln J’ Restimulated with
aCD3 +aCD28

CD4 T cells: 1) Intracellular cytokine FACS analysis
Culture supernatant: | 2) Cytokine Bead Array (BD Bioscience)
- mouse Th1/Th2/Th17 cytokines

- C57BL/6 vwh5-2==%H CD4 T MExE 8t pg/ml anti-CD3 &A¢ 25 pg/ml
anti-CD28 &AE AHglstar IL-2 &4 3slo] 547 HH }Oﬂ helper T AM¥ % E3A 71t} 9]
ol 10 ng/ml IL-12, 10 pg/ml anti-IL-4 A& H7Fste] Thl AE=Z, 10 ng/ml IL-4, 10 p
g/ml anti-IL-12 &4, 10 ng/ml anti-IFN-y &A1& #H7}ste] Th2 MEZ, 5 ng/ml TGF-31,
10 ng/ml IL-6, 10 pg/ml anti-IL-4 &, 10 pg/ml anti-IL-12 &3], 10 pg/ml anti-IFN-y &
AE #H7Fske] Thl7 AIXZ, 5 ng/ml TGF-B1 ®& HElsle] Treg AIXZE9] #3&5 Fx3)
Atk o] W 29F 9] kA E F SFEES 30 dAE L &4d3H effector T MEE
intracellular cytokine staining 7]1% ¥ Th1l/Th2/Th17 Cytokine Beads Array kitE A}-&3}o]
helper T AX 9] &3t} 7]5S 45
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Helper T cell differentiation

T cells from
C57BL/6 mouse

Compuunds 2 &20uM TH: 12, a4

5d
Th2: IL-4 + alL-12 + alFN-
Aclivate with uCD3 +UCD28 .
Th17:TGF-81 + IL-6 + alL-4 + all-12 + alFN-y

Restimulated with

| Treg:TGF-B1 + L2
o/n l !
aCD3 +aCD28

‘ Culture supernatant: | Cytokine Bead Array (BD Bioscience)
- mouse Th1/Th2/Th17 cytokines

2) dAAE A5 98 T4
- 3% ThioglycollateS CH7BL/6 v}-$22 E7}o| FoJ3ta 393% E7F giAAEE B3
48-well plateell F-ZA|ZIth F2g A Aol 29F 9] k&A= il S EES

A#skal 200 ng/ml LPSE A glste] 8 Azt &t &4ststan. &dstd 574 g2 Al
B 8" A=A Alo]EFIeIES Mouse Inflammatory Cytokine Beads Array kitE A}
J =ttt

Screening: macrophage activation

C67BL/6 mouse

3d | treated with thioglycollate

Peritoneal
macrophages

Compounds: 2 & 20 yM
+

8h
Activate with LPS

Culture supernatant: | Cytokine Bead Array (BD Bioscience)
- mouse inflammatory cytokines

- C57BL/6 ml§-229] &4 AXEE #8359 5 ng/ml GM-CSF EAlskel 743k s Azt 7
A% 99F o] FgAE G FIBSL 3087 DAL 200 ng/ml LPSE X 2ake] M1 o
AMER 10 ng/ml IL-45 Aelste] M2 A E2=E E4stA|zivh LPS 3 IL-4 A& 8A17t
% flow cytometry 71¥ % Mouse Inflammatory Cytokine Beads Array kitE o] -&3fo] th2
A ZF3ho 7le s A AT

M1 & M2 macrophage polarization

| BM cells from C57BL/6 mouse |

7d l GM-CSF

Compounds: 2 & 20 uM
8h +

LPS (for M1) or IL-4 (for M2)

Macrophages: 1) FACS & gRT-PCR
Culture supernatant: | 2) cytokine Bead Array (BD Bioscience)

- mouse inflammatory cytokines
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(3) 9548 Fd8 = 2d
- 71 C57BL/6 v}9-2=9 3% dextran sodium sulfate (DSS)7} &% &5
st A dHAES FEstdh oW T /‘ﬂi SRS A4 FEEdE A

o8 43] Fostal DSSell o3 FEe 454 ddd 4 &3 AFE £ 8T
A%, Disease Activity Index (DAI), H&E @& o]&

S o] &3 ASAHE B4, A A3 Aol EII 4

F

L

HE5/d HH =¥ (IBD)

| 3.5% DSS in drinking water |

CE7BL& 1 l I
. ‘*-sdtTtTTod 7d Bdl t4d
CP12, CP20,CP29 2) DAl
0.5 or 2 mg/Kg (i.p.) 3) Histopathology
4) Effector T cells
5) Cytokines

(4) By 45 v 2l

- 7 CH7BL/6 72 100 pg® MOGss 33 peptide®t Complete Freud's Adjuvant (CFA)E
gt
3

=gsto] 13t Folstar, 200 ng/ml pertussis toxing 23] &7 Foste] vl AIES
ST oju] T Al d5Hs A FaEd= AdE gFES B4o= 43 Fosia o
WA AE S 943 oRE Btk 28U tte] WE AAFxH HEid, dF5AE
A, A BT B S ek
Chard Z31s 24 (EAE)
MOG 3555 in 200ng
csraie | CPAEe) || PmXan)
. - «‘_EHTTTTTOE zld 1le o] 1) Clinical symptoms
CP12,CP20,CP29 2) Histopathology
0.50r2 mg/Kg {ip.) 3) Effector T cells

4} Cytokines

6) FAANE FAEEST 7 AP 2l
- 8% CHBL6 w92~ mE Hoo

[ex]
=
v‘:}“‘é} D}. U}%igl AbE, @9 2 =AY gdde 97t &
A EAS st
ghlin| L d 7 4 2 (sepsis)

MRSA infection
5% 107 CFU (iv.)

CSTBL/E

’-.H“HHT“’” ] 1) Mortality
CP12, CP20,CP20 2) Bacteria burden
0.5 or 2 maikg (i.p.) 3} Cytokines

4) Macrophages

5) Histopathology
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) gldH ol 7 v 2d
- 8% C57BL6 mh§-~ meE Awoew 5 x 100 CFU9 #xwElgol  (Listeria
monocytogenes)s FHAAZT olw dAME AFWE gA FEEdE Add IHES
Ao 43 Fojstal gl zH ol
up-2~0] AME, o 9l A ] H97t
< Tt

2| ~H2|o}f #H 2 (Listeriosis)

CH7BLIG e :ll: [
o ”H”T 1:1 1) Martality

GP 2) Bactenia burden
050r2m ||- 4] 3) Cytokines
4) Macrophages
5) Histopathology

A7 A 3

6}7] le] 49 FLAE S 29F ]
33lE OT-II T AZE9 d54 Alo]EFLS]
ShE #HE A 158 1?‘4 AT (42, B4, #6, #7, #11, #12, #13,

*ﬂlE

IL-2 IL-17A

m2m .
020 2

o 20 uM

: it Ll AT ittt
mﬁmm 1

Cytokine (ng/ml)

Cytokine (ng/mi)

Fo1 2 a5 91“”““‘““5 171819 202122 232425 26 27 28 20 #0123 45 6 7881011121314 1516 17 1819 20 2122 23 2425 26 27 2828
5 & 1
s £
. JENY IL-6
> 2
45 4 2
40 '[ I o 20 uM 1 w2 M
- T s 0 204M
E g
2 z
£ : i
£ 2
Zs 54
g BRI L0 ODRDARL KNRURLL a
FHr12eans 810 TTI2A3 IS IS 1T 1819 20 2122 23 24 25 26 272829 P01 2% 456 78 9107111213 141516 17 1819 20 2122 232425 26 27 2829
Fs§ &e
3 S
TNF-a IL-10
16 40
2 pM
" 0 20 pM 35 "2uM
o
£ T T 1 =
= E 25
5 E
s £ I
{ = T 20
2l 2
£ =,
g % 15
O 4 =
3 I
2 ¢ T
0 T T T T T
£ 0123 45678 9101112131415 16 17 1813 20 2122 23 2425 26 27 25 23 o 1 iﬁininlnl‘ inin i InI I inlnln h. n.InlnIFIinin I“iﬂiﬂil‘linin
ég’béa‘; & Eé31 23 458678 3TD'H1213'\4151ﬁ'\7181920212223242515272329
S £§
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A 2aey A4S 3 OT-II T A=

- 12 AdE kg E fY 1559 IJFES 2
4 APl EFIRIS sk EH R FostA JASHE 6F (#12, #13, #14, #15, #28, #29)9]

qs

L=, & o

a =de 22 AskY. olF, @%9 Az 54 R A2 wd 24 J7E S T A2
5} 3 = o7

AR dadol JFgS v AR Y= FE2 AR T 53] IL-17 AlolESI BHIE 584
AAetE D @ decursinol angelate (#13)2 W EF 2 FHF AEF A
IL-2 , IFN-
- A
30 140 4
&3 M 1
2
5 [ ! a0 1
’EH |ﬂ &0 1 IH
i Hlﬂ l Mﬂ
'Smfﬂc 2 46 71112131415161718202829 .b@qo 2 46 7111213141516 1716202829
£F £5
TNF-o IL-17A
80 m2uM 100 1 w2 M
70 0 20 uM a0 i 020
e ] [ EY i
o 40 T 504
E 10 5 404
H\HHH H ll”
1: ‘ﬂ In H H‘ ‘27 - il il ﬂ
SQG:O 246 71112131415161718202829 S‘Pf? 2 4 67 if‘\z‘\j14‘\5161f‘|5£02529
£ &g
L6 7 10 oo Decureingl ancelat
] = =
. o]
‘Slk %z!n- - ;
£ 1o £ 200 4 = T
% 8 A E?DE I [-\/L J\ /ﬁn/um&J
a “i & 100
IHLMH ikl
;gb::‘)?o 54 6 7 1112131415 16 17 18 20 28 29 ;b§o 2 4 8 7 11121374756 161716 202820
@ T Mz s Ax 54 2 Azxitd =4 93 24
- T Mx d5Hs gA a0 gdsttta dxgtar Ad T Axe 442 2dd 54&
n 2= EA4S wjAsH7] Y5t MTT assays 53 12 232d® 825 F 15652 3
o] e AlE AEES HUbsEAY #14, #17, #18, #28 3gE o T A X A=w$ oA
g5 T Mol digh 5o dF 7|dg ALE gl
140 4 w10 pw
o 20 uM
120 4 ﬁ \'
) i1 2] 1 i
E 80 4
=
L?é a0
° 20
l?s? g’o 2 4 6 11 12 13 14 15 16 17 18 20 28 29
Q
- HF A¥E 38 3E decursinol angelate?] HAF T AME A Aol v X = FeFS A&l
317] #1384 Annexin-V @94S 53 apoptosisE #2135t} decursinol angelate® =¥ ZE
297t AHEletdS W dxzvt# vlaste] T AEZe apoptosisE FEshA v oz

ATt
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“lazo| sos| lzea| 928|Tas1| 134

sad

56| 42| dab| 5758

s | 111|408

OSWa

o | s7e|.lmes | s 9

“lasa| 15| l40e 109|473 ] 108

T-AAD

(wro¥) z1-0 (wrioz)zL-o (Wiol)zi-o

Annexin V
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‘Angeh‘ca gigas (ZH) | |Schisandra (20]x}) | |Cynachum (H2) |

7-Hydroxycoumarin

Angelica gigas ()

1.

2. Angelicin

B Byakangelicin
2. Schisandra chinensis (20| X} 4. Byakangelicol

5. Isoimperatorin

B. Isopimpinellin
3. Cynachum (M=) o s

8. Phellopterin
4. Curcuma longa (&) 9. Xanthotoxel

Oxypeucedanin
Decursin

Decursinon angelate

2.9

(1) AlE o574

k=
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Screening: Cancer cell migration

Cancer
cell lines

05h l Compounds: 10 pM

20h

Migration assay | : crystal violet

Transwell chamber

(2) AE A2 F7F (Viability assay)
vk A EF Hur-7, Hep3B, SNU739 AMX 55 77 96-well plateol] B A 7] 3L,
S5 S APt AIEE MTT assaysS 53] AEY AFES =4 2T

ATt
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. Gomisin D
. Gomisin G
. Gomisin J
. Angeloylgomisin H
. Angeloylgomisin O
. Benzoylgomisin O
. Gomisin H
. Gomisin N
. Gomisin O

22,
23,
24,
25.
26.
27.

Curcuma (4

28. Demethoxycurcumin

Beta-Sitosterol
Conduritol
Eleutheroside
Geniposide
Feretoside

6-alpha-Hydorxygeniposide

29. Bisdemethoxycurcumin

transwellol| A1 8] % A] 7] 22

I E
a=

g Al

A gl W, Aot Aeks 9% Puel AFAAs gl

A sle] transwell of#jZ o2 o]F crystal violet



Screening: Cancer cell growth

Cancer Huh-7
: Hep3B
cell lines SNU739

Compounds
05k 74,5 10 uM

3d

1) Cell cycle analysis

Viability assay |MTTassay—> 2) Apoptosis assay

3) Biochemical analysis

(3) Al F7] H7} (Cell cycle analysis)
frakol A3 MDA-MB231 A9 T47D AE 55 AAAx7t gl wjkdo A 1247 &
o} synchronize 3t &, A¥E T FEEAY AAAxE F715Fe] vl Y3l propium iodide

2 AA3] flow cytometry 7| H o2 GO/GL, S, G2/M g2 AXF7] ¥x &5 Bk

g

(4) M3z A2 37F (Apoptosis assay)
ket AT MDA-MB231 A9 T47D M ¥ &

o AdE g¢= wigstal Annexin-V
2 A%t flow cytometry”]® &= apoptotic Ml E5= A3 Western Blotting 71 & &
3] PARP-1 (poly(ADP)ribosylpolymerase 1), Caspase-3 @@ o] &3] A& HAHTTo=H

= X (o=t ="1 ==

TR FaEdo 93 apoptosis ¥ FFE H53A

(5) 28 714 AF

Western blotting 712 %3] PI3K, MAPK, Rb A& 8 525 wjrjsts 4] dlds dg

W Qs ARE mlugto gy kg AE 3 FH FEEAS IoF Eedd did #AE& A

UES skt

3. A4

1) &Y 55 FH FaE84d ~3Y

O FAEL olsH JAl %S 2 FH FEEH A

- 4F°] F&2E FH 29F 9 SFE T AMEY o5 ATl AE fFE LS AW
2 o] g3k AF Ay #14, #28, #29 3FFEo] GAF o]FS
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@ dAE AF 255 ze FHE fFEEE A4
)

- 4F9 &A= frd 29T e T dAEL AF gA Bl U= & =2 Ad
stttk kb MIES Hur-7, Hep3B, SNU739 AlE55 o83 A& H7F 23 #6, #14, #18

#21, #22, #28, #29 3}= A YA ol Hlal] FolstA Alx Aol Fasks AS #QUs
93, 53 414, #28, #20 BBl 4 Ao AEFES FFL AAFS BHAIIAUL
35 4
—J— Huh7
5] | T 1 z . O Hu
Al T T || » T ) TH T I

Zhd R i1 W Hep3B

E ]
=
§ e - e EE : I ' 0 SNU739

. A O

Cont ] 1 18 2122 2828
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Al E

Compound name Huh—-7 Hep3B SNU-739
Control 100% 100% 100%
7—Hydroxycoumarine (1) 96.6 107.6 96.7
Angelicin (2) 90 101.2 96.7
Byakangelicin (3) 94.1 104.2 95.6
Byakangelicol (4) 87 99.8 96.3
Isomperatorin (5) 93.2 97.2 91.5
Isopimpinellin (6) 76.8 88 82.2
Osthol (7) 87.2 91.1 85
Phellopterin (8) 93.2 103.5 95.2
Xanthotoxol (9) 87.7 95.4 95.5
Oxypeucedanin (10) 89.9 105.9 103.9
Decursin  (11) 85.6 91 101.2
Decursinol angelate (12) 82.9 102.3 98.7
Gomisin D (13) 90.1 100.8 90.5
Gomisin G (14) 71.1 85.2 44 .4
Gomisin J (15) 88.2 95.8 39.5
Angeloylgomisin H (16) 90.1 105.7 95.6
Angeloylgomisin O (17) 79.4 87.5 92.9
Benzoylgomisin O (18) 75.6 79.3 92
Gomisin H (19) 82.2 95.1 91.3
Gomisin N (20) 80.7 100 89.3
Gomisin O (21) 80.1 96.4 81.8
Beta—Sitosterol (22) 79.5 92.1 79
Conduritol A (23) 83.6 92.6 83.2
Eleutheroside A (24) 88.5 97.1 93.8
Geniposide (25) 89.7 94.1 96.2
Feretoside (26) 87 88.8 94.8
6—alpha—Hydroxygeniposide (27) 84 89 86.6
Demethoxycurcumin (28) 68.8 79.6 70.9
Bisdemethoxycurcumin (29) 70.2 83.1 72.8

TH FEEH HE Y oA B HF
Ay A9E 28359 #14 FE v §@ Gomisin G, #28 3= 723§
Demethoxycurcumin, #29 73} 2] Bisdemethoxycurcumin 3%< 1% AW3lar, tpaksk oF
T ME e A= s ASsEAT
7+t A3 Huh-7¥ SNU739 M 2o ddd 359 g3E A sids uf A7t &
X AFo] JAH = AS At A I, 53] SNUT39 AEZe] tfd Gomisin Ge A7 <A
ol s skt
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Huh-7 Hep3B SNUT39
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= = ra w
© s n R n o n
=
Dermethoxycurcumin
A4S0 nm
= S
o o
g
=2

|
R

MEF] Ao} FASHA A2 o] dAE S #As19 a1, 53] Demethoxycurcumin®]
3T % [e] = =] =] o 3 =]
e A3 AxFEe Ads dAsH JAlets AS gtk
HT29 HCT116 LoVe
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s E £ tE
5% ¥ 5%,
* 05 05 m m ¥
0 .r T T T | 0 T T T T | 0+
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é 52'5 [ 5day EZZ [0 & day E En'ﬁ 5 day
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1 1 LR 2 M
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#14 #28 #29
cont 1 5 10 cont 1 5 10 cont 1 5 10
Huh-7 3D 100 91.7 69.9 57.9 100 102.7 97.4 76.5 100 101.9  100.7 81.6
5D 100 91.8 68.2 442 100 99.4 97.7 77 100 101.7 94.4 68.9
cont 1 5 10 cont 1 5 10 cont 1 5 10
Hep3B 3D 100 1183 107.2 88 100 110.4 96.1 74.8 100 1151 1153 91.2
5D 100 117 105.5  90.1 100 116.8 1109 88 100 1229 1247 94.7
SNU cont 1 5 10 cont 1 5 10 cont 1 5 10
3D 100 80 48.7 37 100 93.7 82.6 73.8 100 104.8 95.6 78.4
5D 100 71.9 43.9 325 100 94.9 81.4 64.6 100 100.2 77.1 61.9
cont 1 5 10 cont 1 5 10 cont 1 5 10
HT29 3D 100 1187 100.6 71.6 100 87.1 20.5 9.1 100 97.3 50 23.6
5D 100 88.8 81.5 541 100 96.9 13.6 45 100 101.7 50.1 12.2
HCT cont 1 5 10 cont 1 5 10 cont 1 5 10
3D 100 49.8 39 26.8 100 98.2 13.7 8.3 100 101.4 26.2 121
5D 100 36.5 42 25.8 100 85.7 9.1 53 100 94.4 26.7 6.1
cont 1 5 10 cont 1 5 10 cont 1 5 10
LoVo 3D 100 68.2 57 421 100 100.9 48.7 28.5 100 98.6 60 439
5D 100 54.6 40.6 26.7 100 92.9 28.1 189 100 100 65.6 26.5
cont 1 5 10 cont 1 5 10 cont 1 5 10
PC3 3D 100 100.5 90.7 70 100 106.7 55.3 30.9 100 92.7 62.4 53
5D 100 70.8 57.1 40.6 100 100.6 30.3 14.9 100 90.8 45.2 26.1
cont 1 5 10 cont 1 5 10 cont 1 5 10
LNCaP 3D 100 67.1 41.2 26.8 100 85.6 37.9 17.5 100 82.1 443 26.9
5D 100 46.8 27.2 14 100 82.5 15.1 9 100 84.6 26.2 12
cont 1 5 10 cont 1 5 10 cont 1 5 10
MCE-7 3D 100 90.5 88 66.3 100 103.4 73.7 48.1 100 104.7 94.5 74.1
5D 100 70.2 63.5 51.8 100 108.1 73.4 37.4 100 100.8 81.3 53.6
cont 1 5 10 cont 1 5 10 cont 1 5 10

739

116

MDA 5100 91 82 744 100 1096 973 765 100 1093 1076 968
MB231 55 100 702 635 518 100 1111 973 664 100 1191 1191 916
PANC cont 1 5 10 cont 1 5 10 cont 1 5 10
3D 100 948 90 66 100 1079 92 547 100 892 856 752
L' 5p 100 1094 1206 1007 100 1145 1229 892 100 1273 1404 1422
Mia- cont 1 5 10 cont 1 5 10 cont 1 5 10
3D 100 1056 82 796 100 99 971 882 100 1072 1074 945
PaCa2 s 100 979 771 714 100 1045 925 715 100 1062 973 918
Gomisin N
(CPD-20)
/0
o\‘ e
~0~ J/]_\] Gy
/D =
\0/'\‘
0

(2) 2 A &8 Gomisin Go FW AF o
@ Gomisin G| g AEXF A oA H7t
- fukk AlESF MCF7, MDA-MB231, T47D, ZR75-1 452 A5 o]&3 MTT assay
A3} triple-negative 9t A EF< MDA-MB2319] A4S Gomisin G7} 5E-9|&4 o0&

FAE 4Fe AT FaAatg
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MCFT MDA-MB231
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1.5 O 5 day
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=1 i L t
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@ Gomisin G| < AXF AE z
- Flow cytometry 7o 2 AX F7]E #2435 A3 MDA-MB231 A3 Gomisin G&
At s W Gl e AE Bgo] Trksta S E G2/M ©A9 BEge] AE E&ol
Aadhes dFstdnh. 28y T47D Al x50 4 ¢ Gomisin G A 2loll &3] 23k Al ZF7]
H37E gles &l

A MDAMB-231

DMSO Gomisin G
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m] i =i | =1 |
@ D| | h.|
- 7T 1 61=69.57% ] T 61=67 14% [T ] e1=68.21%
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L L L1 LU AN
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gl 1 = al ||
= r—ige—a @ L S | Ol e
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@ Gomisin G9 4t NEXF A¥XAE 4% §
- Gomisin Goll €% MDA-MB231 Al¥F2] 47 o4 &%
AG3L7] $18Fe] Annexin-V GAS 53 A E9 apoptosisE 3 A%}, Gomisin G A2 A
Annexin-V+ A F&9] fojg T/ BT 7 gldrh Eeh, Apoptosis ¥# T

=A< 53] Gomisin Gi= MDA-MB231 Al 9]
AZAIE H} F3etA ME 495 AT As dS5adnh
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Propidium indide (Pl) 3>

- DMS0O Gomisin G
Ef 7 822|008 §, 7 7.55]0.04 E, 7 11.57]|0.09
Laod 91.61|0.06 i 192.3510.04 . B8.2710.06

mi

o OGD sin G
L2 S i — e o
= © o™ = < @ o

I O™ =T K~ L= o T

Caspase-3

f-actin

@ Gomisin G9 FHY AEF Az dYE oA &% A
- wget AEF AW oA &% A 2 AT 2d Wk Adsk HAEM,
MDA-MB231 A2 Gomsin G A Al AxS] F4S 243t PBK Alsdd Z=2o oy
2 AKTS A4k3t7t A5 = AL &stdth. =3k MDA-MB231 Al¥oA MAPK 4ls 4
g 729 9w ERKe Q1418 Gomsin G A2l o] A5l v p3g wujde) 91l
3= FekS WA @9kt Gomisin GOl PGS HEX] b= T4TD AMYETFO AS BE NS HAY
g skl 9L A4 $ee FAsac
A MDA-MB-231 B T47D
o Gomisin G & Gomisin G
¥ LT et ol o [F 1S ot ol o
= o m 4 = = m o
O - I O oS = P~
= o == e = | PERK === == | pERK
- === = |FrRK =ETmaE|ERK
- - e pAKT - e e = e | pAKT
- e e s | LT - .| LT
- e anee == P30 - e o e e | D35
= o= o= = ORD
Jon e e e e D
————— B-actin — = | _actin
£ 9] Western blotting ZA¥follA MEF7] 24 @ Rbe <lxkslel Rb © =z oFol
Gomisin G A glo] 23] MDA-MD231 Al oA dASA #adS HEs3h
- Y A EAA AKTE <lAHE= cyelin D19 A4S Zdds Ao HuFArh

Gomisin G A& A] cyclin D19] @¥ld <& g1st A3} MDA-MB231 M oA F235tA 7
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Agh WA T47D M EFAA = WSt glas S8k th Gomisin G A gloll ¢k cyclin D1
o] A7) fu|FE I 93 proteosome v‘i’—ﬁﬂ 71 osk dAFAA HFEH7] 95k
33 Gomisin GE A ]3F MDA-MB231 A3 A& cyclin D19 ZHA47F oA

HE gt & Gomisin G Y AlEZF AEF7] 2d §52 cyclin D19 /875
slo] o]t i3 fﬂ’a}oﬂ 138 AAdS FH3A
A MDA-MB-231 B T47D
(L] o
£ E
o » O W
: = : E
1 o D o O
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EI B-actin El [-actin

c
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Ubiguitin

(3) 212t S8 Gomisin G2 A A AA At
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Gomisin G

O 0day GomisinJ O0day Gomisin N
B 3 day M 3 day
0.6 1@ 5 day 08 1@ 5 day

05 4 i
£04 4
=

- D 1 5 10 (M)

05 A |
Z E
8.
| 2 I I
0_

- D 1 & 10 (W

DMS0 Gamisin G Gomisin O

@ Gomisin G¢] A HEF
- LoVo AlXF°] Gomisin G
G2/M Aol A|E Hgo] Hnkz

[©)
Ae MAA Feg BASAT TH AEF/] 243 B Guld Rbol s4ksiel
o 2

[e =1
. N - . - . .
oA QF 83l cyclin D19 @A o= FEgS v A K] B3 AHRE F3 Gomisin GO
3T F=0 R =] S & o 3 S
gt Al A oA S5 AEFVIY 294 24ddd 7IQdg @] obds g
A - DMSO Gomisin G Gomisin O
S5-G1G1 SG2M S-G1G1 S G2M 5-G1G1 S G2M S-G1G1 S G2M
b =X w
E] ) sG1=1075% 2] | SG1=927% & | 5-G1=31.34% :‘I | 5-G1=9.87%
[ | G1=58.89% 5 | G1=60.64% _I|G1:=12_41% || G1=59.08%
gl | || 5=930% ; | $=9.13% [|8=11.06 % | || 8=10.25 %
5| | G2M=2043% | || G2M=2021% |_GQM=11_80% | | G2M=20.10%
ol | { M [{
: || i\ oA
1024 1024 1024

Propidium icdide (P1)

Gamisin G
Gamisin O

[—=———] cycinD1
Eme]
IEI B-actin

- 330 —



@ Gomisin G9] FYE AEXLF HMEAIE F= &5
- Gomisin G¢ W&t AE % A Zsol AXE AR 7]dE AQNA AR5 HSF57]
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Annexin-V+ apoptotic A% #&o] F7sto] ##E . 3 Western blottingS 53
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6d. 20{xt, I =22 E[HS xH0 et 25

» acetylcholinesterase # & &3} A3
e tau protein &3 & ¥}

* monoamine oxidase-B # 3 &3}

FAE FElvEt daEdd g Ee stz ol A E X FE F-ste] A oFA
ZHEE MEAAE a2 rtE Bk T3 onAE FFAAZTEAL] e ASE o
HAA Jo mEkA, B AFo s F 2 v AR H3AH HA3 A g5 U ¥
sHA A AAE AES s

14, opAld Z ™ol ~2}A| (acetylcholinesterase) A3l &3 Al &
Alzheimer's disease (AD)< 1907d Alois Alzheimer”} 773k 2 XA WA= Al
AEAY Aee R 66419 volddl= oF 10%7F 8Ale] o ] ]L F 50%7F W el= A

o2 4 A At} acetylcholinesterase (AChE) &4+ neurotansmltter-J &£l acetylcholine
(ACh)S choline¥} acetic acid® #3]3}=4 moto neuronol A o] wAHT. ACh= motor

nerve®} skeletal nerveAlo]l S A ZAAAFE A4S =4 o] neurotransmitter’} &3 % o] 7+

_]_O}uq dzzstolm o] W= A weo] vk dEA vk wekA AChs E3lste &
4%l AChEE AdfietAl =W ZAaAom= dxsto|ma 22 HAYHAN A LS A 585
Z1e 4 9l7] wiEell AChES] AslEssS Kol AEx st g A7 &stA o
Folx gkal oln] donepezil® ezl Edo] dzstolwy AFAR NEE o] AFEH I 9
(Cur. Neuropharmacol. 11:315-335 (2013). webA], & AFdA &= vz 9 9 shf Aol

AChE Asjasts Hol=Ad i 2ds FdstAtt

L g7 % evx g2 AChE A &3

7h AT WE
(D 27 % oA g A 4555 o= AChE A avts A8,

AT

(1) acetylcholinesterase (AChE) A3l a3 E SH3l7] $slo] Acetylcholinesterase Fluorescent
Activity Kit (Invitrogen)E AF&3F3th o] kiti= AChE®} substrate Alole] ®Hg 2HE-9l
thiol”] ] non-fluorescence molecule®] Z3slESE =l ©] W excitation wavelengtht
390nm, emission wavelengthi= 510nmE A}-&3tcth o] A3 ZAy= AChEC dlst A3jad&
e FErh AAE AF WHS A xAY] A3 protocol EETE [Biochem. Biophys. Res.
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Commun. 315:502 (2004)].

o} A4
(1) Acetylcholinesterase Fluorescent Activity Kit= 233t Au}to] o= ofg) 1@y} 7o},

Spectrum Radar

=
[V —Sample! [V —Sampk2 V. Sampk3 [V —Sampled [V — SampkeS [V — Sample8 [V — Sample] [V'—Sample ¥ — SampkS W Sampk10 W — Samplett X + -t Fhks e
¢ —sampie12 ¢ Samplei3 ¥ Samplet4 [V —SamplelS ¥ Sampk1s [V Samplel? v Samplels ¥ Sample19 [V — Sample20 ¥ — Sample2] ¥ — Sample22
IV — Sampk23 [V — Sample24 [ — Sample25 [V — Sample26 [v — Sample27 v — Sampke28 [~ - Labels

o
)

ol
550 580 570 580 590 600 610 620 630 640
Wavelength{nm}
Accessary
General ‘Wave Setup Display Setup Save Option
Scan Made @ a @
Emission -
Data Mode
Swﬂis;ifﬁﬂﬂﬁﬂﬁﬁdﬁﬁﬁﬂﬁﬂﬂw 457 582 5 & 2  { 814 620 846848650 Fluorescence b
Waveenptinn) [~ Auto Zero
I~ Corrected Specira StariDelay(s) o |
Repeat Number -1
Repeatinterval O T
o | Name |Scan_Mode EX_Wave EM_Wave|Starl_Wave |End_Wave| Interval [583,9nm | b EMSIOm) e~
| 1 [Samplei Emission 1 596.35 PHIT Voltage EX Filter (nm) m =
Sample2 Emission 550 550 650 1 1094291 (Volty EiEiertm) 4 =
3 Sample3 Emission 550 50 650 1 70793 Scan Speed ar ]
| 4 |sampled Emission 550 550 650 1 84340 (nmimin) User Deine | Average Number
| 5 Samples Emission 550 50 650 1 122251 Integration
6 Sample6 Emission 550 550 650 i 1547.15 Time (ms)
. amnle? Fmission 550 550 650 1 2755 A Response 01 -
CINCO OffLiine | WM | Ins Con | eACABS229

2) 29 % enA g AT 4H6F9 oF, 7= A4, Z#lal AChE A ad

(half-maximal inhibition concentration, IC50)% o}e] F ¢} 2t}

molecular
name structure . formulae 1C50
weight

Decursinol angelate j)/ 328.3591 C19H2005 303.96
o
|

7-Hydroxycoumarin 162.1421 CoHgO3 171.12

HO (0] (o]

Angelicin 186.1635 C11HgO3 141.90

Asarone 208.2536 C12H1603 143.53
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e
e
/O
H
H o}
O///
o)
Byakangelicin o o 334.3206 C17H1807 150.50
N
<
)vo
o
Byakangelicol o o o 316.3053 C17H16056 157.20
S /
<
H
° AN
Esculetin 178.1415 CoHgO4 29.88
0 0 o
H
!
0
Fraxin iy o 40 ° 370.3081 Ci16H18010 232.00
%
Isoimperatorin ¢ 2702800 | CigHi40;4 173.74
joes
o 0 o
Isopimpinellin 246.2155 Ci13H1005 218.27
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@)

(0]
Nodakenin © 408.3992 Ca0H2409 217.79
Osthol 244.2857 Ci5H1603 138.13
Phellopterin 300.3059 C17H1605 426.77
Scopoletin 192.1681 Ci10HgO4 463.86
Scopolin 354.3087 Ci6H1809 1000.00
Xanthotoxol 202.1629 C11HeO4 219.74
Z-Ligustilide 190.2384 Ci12H1409 300.27

— 335 —




Decursin ))\ 328.3591 C19H2005 229.27

o
Oxypeucedanin 286.2794 Ci6H1405 277.08

N\
Angelol A 376.4004 CooHo40O7 322.35
Decursinol 246.2586 C14H1404 156.52
Magnolol 266.3343 C1sH1802 351.48

Arctigenin

4"-0O-B-gentiobioside 696.6929 Cs3H44016 619.90
Mag nolin 416.4642 C23H2807 228.770
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EtODO side 588.5566 ngHszO 13 234.27
Beta-Sitosterol o L 4147067 | CaxHxO | 100000
Bisdemethoxycurcumin 308.3279 Ci19H1604 130.97
Demethoxycurcumin 338.3539 CooH1505 134.17
Eleutheroside A 576.8473 C35Heg006 257.39
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Esculin 340.2821 Ci5H1609 147.20
Geniposide 388.3665 C17H24010 256.48
6—alpha—Hyd(reoxygeniposid 404.3659 Cy17H,01 297.82
Feretoside 404.3659 C17H24011 183.78
Conduritol A 146.1412 CeH1004 171.58
Schizandrol A 432.5067 Ca4H307 422.93
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Schisandrin C 384.4224 CooH2406 350.57
SchisantherinA

(GomisinC) 536.5697 Cs0H3209 37.93
SchisantherinB

(GomisinB) 514.5642 CogH3409 57.42

SchizandrolB

(GomisinA) 416.4642 Co3HagO7 94.53

Gomisin N 400.4648 Co3HogOg 325.42

Gomisin J 388.4541 CooHos06 215.15
Schisandrin B 400.4648 Co3Hos06 372.33
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Doxyschizandrin 416.5073 CoH3:06 206.70
Angeloylgomisin H 500.5806 CogH3605 49.23
Gomisin H 418.4801 CosH3007 74.99

Xant!

(4) °]5 % esculetin, Schizantherin

I

A,

S = T

Arctigenin 4 0--gentiobio

Schisantherin B, Schizandrol B, Angeloylgomisin H,
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Gomisin H 5 6% 44 micromolar concentration® IC50%tS H ¢t} control® AF-&3H
)

denepezil& =U3F A3 A A 3.15 uMY IC507S Btk @A &FE esculeting A
93k 2 5FL % onAe dtHE ARER GHETE AgFoer v 3 HAES
k=)

o] AChE A& ¥e] 55 Yels Aoz ddyn.

2. AChE A a3& Hol= F, vA A5 AChE 2% S 18

esculetin, Schizantherin A, Schisantherin B, Schizandrol B, Angeloylgomisin H, Gomisin H
5 6% AHEES AChE Adfax7l g oz §-43to] o]50] AChEd Agtsl=A o &

2 B2 FFol A g2lslaiAt in silico docking 2 S 3 3A

7F AT &

(1) AChE®] 3z ++%+% X-ray crystallography & ©]83}e] o] % o] protein data bankol
250F =7t TEHY A olE F MY B residues EFE e 3A x4
4bdt.pdbE =S}

(2) AChE+ 58371 amino acids® T/ & o] Ul 4bdtpdb= Aspd - Trpb66= o] Fo] A
Atk 25709 helix®t  2670¢]  beta sheet® o]Fo{x Q3 huprinee® {3
2-((6R,10R)-5-amino—2-chloro—6,7,10,11 -tetrahydro—6,10-methanocyclooctal blnaphthalen-8-y1)

ethanolS substrate® X &3Fal ¢t}

HO /

Cl

L AT

(1) esculetin, Schizantherin A, Schisantherin B, Schizandrol B, Angeloylgomisin H, Gomisin
H 5 659 32+%+% PubChemoll A &4 &9t}

(2) in silico docking AutoDock program< Ab-g3le] 42813}

(3) substrate?] bindin siteE ¥ 3$3F= grid boxT center X, y, zE& -2397, -35.843,
-50.727% 3&}1l, size: x, vy, z= 14, 10, 1625 3¢}

(4) active site= LigPlot program= A}-&3}o] ZAA 3} +=dl, hydrophobic interactiong X o]&=
Trp86, Glyl21, Glu202, Tyr337, Trp439, Tyr449¢} H-bondE FAs= Glyl22, Ser203,
His4477} 23ks]o] 3l

o AF+A
(1) 4bdt.pdbell ¥3rx o] 9l+= substrate®! huprine® binding energy+= - 12.3 kcal/mol ©] %1

o,
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(2) esculetin, Schizantherin A, Schisantherin B, Schizandrol B, Angeloylgomisin H, Gomisin
H 5 6%¢9 binding energy, hydrophobic interactione 3}+= residues, H-bondE A 3s}+=

residues= o} ¥ o} #t}

hydrophobic )
binding energy ) e H-bondE A sl
name interactiong 3+ ]
kcal/mol , residues
residues

: Asp74, Gly82, Thr83,
Trp86, Asn87, Pro8S,
Gly120, Gly121,
Gly122, Tyrl24,

o Serl25, Gly126,

Angeloylgomisin H -4.1 -
Leul30, Tyrl33,
Glu202, Ser203,
Phe297, Tyr337,
Phe338, Tyr34l,

Trp439, His447
Asp74, Thr83, Trp8&6,

Esculetin -7.8 Tyr337, Tyr34l, -

His447, Tyr449
Tyr72, Asp74, Thr83,
Trp86, Asn87, Glyl21,
o Tyrl24, Serl2s,
Gomisin H -4.7 -
Tyr337, Tyr341,
Trp439, His447,

Tyr449

Asp74, Thr83, Trp86,
Asn87, Gly120, Glyl21,

Tyrl24, Serl2s,
) . Gly126, Alal27,
Schisantherin A -3.1 -
Leul30, Tyrl33,
Ser203, Tyr337,
Tyr341, Trp439,

His447, Tyr449
Asp74, Thr83, Trp86,
Asn87, Gly120, Glyl121,

Gly122, Tyrl24,

. . Serl25, Gly126,

Schisantherin B -25.9 -
Leul30, Tyrl33,
Ser203, Tyr337,
Tyr341, Trp439,

His447, Tyr449
Asp74, Gly82, Thr83,

Schizandrol B -35 Trp86, Asn87, Glyl21, -
Gly122, Tyrl24,
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Serl25, Ser203,
Tyr337, Trp439,
His447, Tyr449

(3) 4bdt.pdbell ¥3tx o] A+ huprine® binding energy® T+ HF % enrgy#S EH L,
H-bondE Ast=d ol residues’t 3 /% Qloja] o5 6F9 AR LSS huprine®th
AChE®] digt 2% AL7) sty 285 AT

b pose otdf 1E I 2o

Esculetin Gomisin H

—_—

decrucinol, decrucinol angelate®] +Z+= ofgl 1o UeERA upe} o

— 343 —



decrucinol

decrusinol angelate

R,

oxocyclohexenone

O,
Y
5

ols Fx7F 7IA = FE R Fluyl dihydropyranonexZ (2] IHolA Ik #A)S
WA oxocyclohexenones X&3t= Yl HA 283 22 F4S X35t FE=AES A

Q13
(1) & 22Z9 oxocyclohexenone =2 L&ole R ME &4alH 0/=0 U8t AChE N

L AT

(1) acetylcholinesterase (AChE) A3l a3E5 =A3sl7] 91ste] Acetylcholinesterase Fluorescent
Activity Kit (Invitrogen)S AF&3F1 ] kit AChE$} substrate Abo]9] HES AHE-Q]
thiol7] ¢ non-fluorescence molecule®] 73 At E s+t o] W] excitation wavelength
390nm, emission wavelength= 510nmE A}-&3tt}t o] Ad A= AChEd st AsladE
dFrh A A S Al 2AR] AE protocols THEET

(2) 22F9] FEAES oFH Fx+= ofdet £
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2

Derivative

R

Name

2019

2022

2023

2000

2001

2002

2004

2009

2010

OH

L

OH

“C

OH

e

OH

—
Sesie RS eive

OCH5

HyCO

Q O—(; El)—O
(] o3
= o
&

HyCO
OH

“

OH

ate
-

OCH,

&

Qaﬂ

Hico™ 2" OCH;

o

CHs

o

O

OCH

Ethyl 6-(2.4-dimethoxyphenyl)-4-
(2-hydroxyphenyl-2-oxocyclohex-3-
encarboxylate

Ethyl 6-(4-bromophenyl)-4-(2-
hydroxyphenyl)-2-oxocyclohex-3-
enecarboxylate

Ethyl 4-(2-hydroxyphenyl)-2-0x0-6-
p-tolyleyelohex-3-enecarboxylate

Ethyl 4-(2-hydroxyphenyl)-6-
(naphthalen-1-y1)-2-oxocyclohex-3-
enecarboxylate

Ethyl 4-(2-hydroxy-6-
methoxyphenyl)-6-(naphthalen-1-
vl)-2-oxocyclohex-3-enecarboxylate

Ethyl 4-(2-hydroxy-4.5-
dimethoxyphenyl)-6-(naphthalen-1-
yl)-2-oxocyclohex-3-enecarboxylate

Ethyl 4-(2-hydroxy-4-
methoxyphenyl)-6-(naphthalen-1-
yl)-2-oxocyclohex-3-enecarboxylate

Ethyl 4-(2-hydroxyphenyl)-6-(2-
methoxynaphthalen-1-y1)-2-
oxocyclohex-3-enecarboxylate

Ethyl 4-(2-hydroxy-5-
methoxyphenyl)-6-(2-
methoxynaphthalen-1-y1)-2-
oxocyclohex-3-enecarboxylate
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2011

2012

2013

2014

2015

2016

2017

2018

2005

o]
iy

(@] *
]
=
&

C OC o'~
O z O T O 8
L =L €I
o 3 @

OH

I
3

o

Q

e}

T o
Q
po o
3

HaCO OCH,

—<: E.)—CJ (: z)—O
g o
* *

OCH;
OH

¢

OCH,

o
e}
Q
o
;; E I

OCH,

o]
o

e

OCH;

OH

e

OCH3

DCH}

OCH;

-
OCH3

. I OCH;

-

Ethyl 4-(2-hydroxy-6-
methoxyphenyl)-6-(2-
methoxynaphthalen-1-y1)-2-
oxocyclohex-3-enecarboxylate

Ethyl 4-(2-hydroxy-4.5-
dimethoxyphenyl)-6-(2-
methoxynaphthalen-1-yl1)-2-
oxocyclohex-3-enecarboxylate

Eﬂlyl 4-(2 -hydroxy-al 6-
dimethoxyphenyl)-6-(2-
methoxynaphthalen-1-y1)-2-
oxocyclohex-3-enecarboxylate

Ethyl 4-(2-hydroxyphenyl)-6-(4-
methoxynaphthalen-1-yl)-2-
oxocyclohex-3-enecarboxylate

Ethyl 4-(2-hydroxy-5-
methoxyphenyl)-6-(4-
methoxynaphthalen-1-yl)-2-
oxocyclohex-3-enecarboxylate

Ethyl 4-(2-hydroxy-6-
methoxyphenyl)-6-(4-
methoxynaphthalen-1-y1)-2-
oxocyclohex-3-enecarboxylate

Ethyl 4-(2-hydroxy-4,6-
dimethoxyphenyl)-6-(4-
methoxynaphthalen-1-yl)-2-
oxocyclohex-3-enecarboxylate

Ethyl 6-(2.3-dimethoxynaphthalen-
1-y1)-4-(2-hydroxy-6-
methoxyphenyl)-2-oxocyclohex-3-
enecarboxylate

Ethyl 4-(2-hydroxyphenyl)-6-
(naphthalen-2-y1)-2-oxocyclohex-3-
enecarboxylate
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OH E
. Ethyl 4-(2-hydroxy-6-
2006 methoxyphenyl)-6-(naphthalen-2-
yl)-2-oxocyclohex-3-enecarboxylate
OCH;
OH 2
' Ethyl 4-(2-hydroxy-4.5-
2007 dimethoxyphenyl)-6-(naphthalen-2-
HiCO yl)-2-oxocyclohex-3-enecarboxylate
OCH,
OH 5
. Ethyl 4-(2-hydroxy-4-
2008 methoxyphenyl)-6-(naphthalen-2-
yl)-2-oxocyclohex-3-enecarboxylate
HCO
oH OCH,
Ethyl 4-(1-hydroxynaphthalen-2-
2021 y1)-6-(2-methoxyphenyl)-2-
oxocyclohex-3-enecarboxylate

o 974
(1) 2% FEAS] G4 WU okdst 2t

OH o
o o

N Z = 10% NaOH

+ -
‘ ‘ EtOH
s N OEt
P X
1 I

(2) 22F9 FEAE9 ICH07E ofd EoF #th control® AF&3F donepezilS FU3 A3d %
Ao A 032 uM °] 1 FEAE = 7} AChE Al adr7t =& 20219 ICH03< 093 uM=E
donepezildl <8 AaAE B F, G 2 vxrt 3 A5 AAS AChE A

e gk denepezilel ol X H Xy o]F Aol 7HA+= vEEH A4S FALE AHE A
st FAget FEAES F4¥ AChE Adlaas Ho] FAs At
Donepezil 0.32
2000 89.39
2001 127.35
2002 7.83
2004 110.81
2005 90.00
2006 98.37
2007 1.03
2008 122.81
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2009 108.18
2010 5.34
2011 80.07
2012 1.74
2013 133.12
2014 72.87
2015 2.27
2016 115.37
2017 115.09
2018 85.88
2019 72.18
2021 0.93
2022 89.85
2023 85.65

(3) o] F+=A=9 AChEe| thgh IC50% = =% & Yebld ofef &} 2o

160 4
120 A
-
[
L]
= 80 1
o=
R
!
-
40
H—— —_
N 3 ‘o g "\ Ny
\ ™) o ‘u. o o,
A S ,,\*‘ AP & S A A\ S ,,w
o W e .a n ¥ w 1 .- w ; ; r 1 .l .J p p .- A

o
o

<D
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24, tau @2 Ee gy A F

d=slolmyy} 22 EPAGAAAZ] A2 ol ¥ WEelA Y EA = ZLAART tau ©
o] 7lojgick= Aol ¥ A Th Tau @9 A 9] aggregation©] = A=A 43S Ao 7]
= Aol HAab ApAE A v kA tau DA 9] aggregations A3l skE W of
et AF7F Zelol JFAH oz o]FojXa . o] F G| 9% WHE T /MY REA
A WL tau @A aggregations A st AEA FFES oA HAGAAAS A=
A2 sk Holt

1. ¢14ko] g¥ ginsenoside?] tau &2 E3f &3}

ik g T3t ginsenosideE oz ol 50| tau G A S Aslst=XE &2st7] 9
st AFstd tau 9N E Fdles HIbstaA AR [ACS Chem. Neurosci. 7(11):1474
(2016)].

7h AT &
(1) ¥ 21E9 ginsenosideE Wdo =2 A3 3AT)

(1) tau @92 @dZFA S =7 98] LoBind tube (Eppendorf, Germany)ZE ©]-&3te] HA %
S 25 mM Tris-HCI pH 7.0, 50 mM NaCl, 1 mM DTTo] =<2 % 37 C
oF wj kst th tau @ E @EkAlo]l Heparin (5 uM)S H7Fe 3 37 CollA
48A17F FF ik wj ket

(2) A#std taugs Fdet7] fs HeEHlol 2~ (thioflavin S) At Hd 7]
(excitation): 440 nm, H o] 2% (emission): 530 nm koA Z71sk= I3 SpectraMax
M2e sepctrophotometer (Molecular device, USA)Z 3434t} thioflavin S 2% 2A¥S
5 A B ol o 5 AAE A5 H tau 9o vlord ke FE S FARS
100 M == A sttt 37CeolA 2A1F &< vl 5 thioflavin S 2% A& &
U= At tau dHA] kS Flsto] Eile =S HUlsEATh o] AP oln Wixd

IS wgbA =3P 3Sdth [Neuropharmacology 59:276 (2010)].

i

y

n‘.

o AgA

= ole) 183 2t} Ginsenoside ReE H]
2 Adetes 295 AAh

pail
ro

1) A+3% tau 9 A Eelse Hre 2
| KeX S|
= = =

TF9 AEE°] tau T
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140

120

100

80

60

40

20

0
& &

(2) A A&t ginsenosides ] MXE =4S H7FsH7] 98t Huh-7% MDA-MB-231 Al
I35 FFAEFLYo A FFuol 96-well plated] 5 x 107 7] EF3ta1 DMEM e 10%
X3 wH o] & o]§ate] 37 °C, 5% CO, %31 stollA 71t MEZF 70% A= sk
S ], 943 ginsenosideE 100 uM F=2 A 3FA T 48 A7 vl & wixE N FA 2
= 5 3-(4,5-Dimethylthiazol-2-y1)-2,5 -Diphenyltetrazolium Bromide (MTT)E *]2]3}aL 4
A Zbset wfkelgtt. AAE formazans DMSOZE £3lA|A  Spectramax  M2e
sepctrophotometer (Molecular device, USA)E ©]&3}o] 590 nmolA &3S ZASIA T Al
HHE AES i 2AME FES ol &ste] AdE BAEAY 1T 29U dd EEE
w2 A¥ste] FX® (100, 50, 10, 5, 1, 0.5, 0.1 uM)ZE Z}7}e] Mo A2l gk F, 48 A
FoF vttt 1 FH 9o L o MTT AekS AHElstal &3S =S435t Al
=& #EA T Huh-7 MEFol 2189 ginsenosides A glste] St A= AlE
bl 2l 2

160

amount of tau aggregates (%)

&L Q@

Q:O’L @,_”0

Q
Concentration (100 uM)

ol

B o
.

_%‘L_Il
ol
o

140

120

Rb1 Rd Rh1 CK F1 Rc Rg1Rg3Rh2 F2 Re Rg2 F11 RT5 R1 F3 F4 Rb2 Rb3 Rf Rh3
Compounds (100 uM)

Viability (%)
53 8 g 8

N
o

(3) AE=Ago] ZAetA vebd CK(F3A)¢ Rh3(sh=)ol tiste] theFs 5= (100, 50, 10,
5 1,05 01 uM)=E A2 v FrI Ax5gd Ad Ay ok 23 2o (CK(F24)
Sk Rh3(3k=A)ell thshe] vdst w5 (100, 50, 10, 5, 1, 0.5, 0.1 uM)=2 A& o FHF A

ZEA Ad A
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120

100

80

60

Viability (%)

40

20

0.1

(4) MDA-MB-231 A3

Fol 215 2] ginsenoside=
g 2H3 2. (MDA-MB-231 A %5

i
AN\
\:’s\%
N\
A\
‘_;‘ ‘m
0.5 1 5 10 50 100

Concentration (uM)

Aelste] Brd AELEA A Ay o}
o 21%¢] ginsenosideZ #2lslo] w3 AEZA A

a A3
120
100
g 80
2
3 60
g
S 40
20
" |
QS?’ qu‘é?q‘.(;’ &> Q}Qﬁ%ﬁ\\Q.Q @ < ’LQS’\\,Qg’;; & & < d'@s'\\ q_pr\®50
9o
Compounds (100 uM)
(5) F2(=3A)ek CK(EF=A)el diste] theker w5 (100, 50, 10, 5, 1, 0.5, 0.1 uM)=E A& &

VIERERREL 1@ As olg) 1w 2,
120
I 3
E:ﬁf e "
80 \ 1
S \
Z e \
. \
- 40 \
N
20 ‘\“‘x%
N
0
0.1 0.5 1 5 10 50 100

Concentration (uM)

— 351 —



(1) tau @2 GFA S HE7] ¢ LoBind tube (Eppendorf, Germany)E ©] &3} AA|H
2l )2 25 mM Tris—HCI pH 7.0, 50 mM NaCl, 1 mM DTTel] =<2 % 37 C
o A 1A1ZF ot widstd Tt tau @A wEFEAo] Heparin (5 uM)S H71sF & 37 CollA

(2) Afrstd taugs FRetrl & HeEZgWlol 2~ (thioflavin S) At FHol of7)
(excitation): 440 nm, & & (emission): 530 nm #tolA S71ete= 3 7S SpectraMax
M2e sepctrophotometer (Molecular device, USA)Z S35t} thioflavin S A3 A3 &

OH A oAdBHE ﬁ.o] 3 5 A= /\4%3;]. % tau r)rﬁnx)oﬂ t} ok 3t O‘tﬁ.z}% S35
100 M == A st 37Tl A 2A1F &<t Hﬂok % thioflavin S A% A S &3
AT AFrstE tau G Ao S glete] s EE BItstATE o] AP ofn

WS wElA 3359 Y (Neuropharmacology 591276*289 (2010).

i = ox
B of Fo oot
it O o w

o ATA

(1) 47%9] RES obe) E9t 2ok

1 Decursinol angelate
2 7-Hydroxycoumarin
3 Angelicin

4 Asarone

5 Byakangelicin

6 Byakangelicol

7 Esculetin

3 Fraxin

9 Isoimperatorin

10 Isopimpinellin

11 Nodakenin

12 Osthol

13 Phellopterin

14 Scopoletin

15 Scopolin

16 Xanthotoxol

17 Z-Ligustilide
18 Decursin

19 Oxypeucedanin
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20 Angelol A

21 Decursinol

22 Magnolol

23 Arctigenind’-O-[3-gentiobioside
24 Magnolin

25 Etoposide

27 Bisdemethoxycurcumin

28 Demethoxycurcumin

29 Eleutheroside A

30 Esculin

31 Geniposide

32 6-alpha-Hydroxygeniposide

33 Feretoside

34 Conduritol A

35 Schizandrol A

36 Schizandrol C

37 Schizantherin A (Gomisin C)

38 Schizantherin B (Gomisin B)

39 Schizandrol B (Gomisin A)

40 Gomisin N

41 Gomisin J

42 Schisandrin B

43 Doxyschizandrin

44 Schisandrin A

45 Schisandrin B

46 Angeloylgomisin H

47 Gomisin H

2 Afstd tau ©9AS B
Bisdemethoxycurcumin®| 7} %53t
AvE sk Qe sz dea

o2 F7rE A,

Tau aggregates fluorescence with ThS ( % of control)
n
8

- 353 —
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Disaggregation of tau aggregates




34. monoamine oxidase-B A&l a3 A

monoamine oxidase(MAO)+: dopamine, serotonin, adrenaline 53 22 AZAEE Ao )AL
A

of #AsE TAEA Ae B T FRH7F #AEHAY o] $ MAO-BE + Sgahd
H EupRle] Fafel] dojeta 1 AR HAAE A dFQ A S dye dus B
Aot WA MAO-B AdlEdS HAGH A o, AgA, X5 E3E BY o2 7]

ko] @ol JiEE o} skt

Loema g g7 2£3d AEs <

N
o
iy
::I,
l
BN

2ol GALAd o] Y= A A

7 A7 E
1) 2 AFANE onl 2L G LA ARE F o5 TEH Al 2l AsA

g dAelsg .

O
&

coumarin derivative courmnarin darivative caffeine derivative isatin derivalive
Novaroli et al., J. Med. Chem., 2006 Malos et al,, Bioorg. Med. Chem. Leti,, 2009  Strydom et al., Bioorg. Med. Chem., 2010 Manley-King et al., Bioorg. Med. Chem., 2011

\(’5‘\ A

B -
Ney JCF /U'\ f.] NO,
A ﬁ\/; 2R /a
HN S = v N N/

hydrazinothiazole derivative chalcone derivative pyrazoling derivalive pyrazoline derivalive
Chimenti et al., J. Med. Chem., 2007 Chimenti et al., J. Med. Chem_, 2009 Chimenti et al., J. Med. Chem., 2005 Mishra & Sasmal, Bioorg. Med. Chem. Lett., 2011

G Aol coumarine AlIE olAtUIAME Eo] T WA E I Qa u|Ate A= Elad AlE ol

PAFESo] SAAT. $2 ARt Ay FFS B coumarine 42 ZEAY ZdH s
x5 zte= MAO-B AdAlEe] <EHAd A7l "o £ AFAqAE olE IA=R

pyrazoloacylhydrazone =& S olel9} o] tzFQlslsitt.

id
)

o:]:ll Hﬂt—il

o
L
o,
ol
32
H
o

i
1o
2
il
=)
-
BN
s
o
)
=<
fo

(1) & 29% 9] pyrazoloacylhydrazone =A%

Fiass
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Ri—~ N\ \ \N/H R,
— e
©:
Rs
Derivative R R, Rs Name
B o (E)-N'-((3-([1,1'-biphenyl]-4-yl)-1-ph
2900 Phenyl 3 N}[lzglﬂxyp 11 bipheny enyl-1H-pyrazol-4-yl)methylene)-3-met
y hoxybenzohydrazide
B ;o (E)-N'-((3-([1,1’ -biphenyl]-4-yl)-1-ph
2901 Phenyl 4 N}I]itr?olxyp 11 b}pheny enyl-1H-pyrazol-4-yl)methylene)-4-met
¥ hoxybenzohydrazide
_ ;o (E)-N'-((3-([1,1’ -biphenyl]l-4-yl)-1-ph
2902 Phenyl 3 Fhrllmiophe 11 bipheny enyl-1H-pyrazol-4-yl)methylene)-3—fluo
y robenzohydrazide
_ e (E)-N'-((3-([1,1' -biphenyll-4-y1)-1-ph
2903 Phenyl ~ 47Fluorophe  LITbIDheny - op iy 77 pyrazol-4-yDmethylene)-4-fluo
y robenzohydrazide
_ e (E)-N'-((3-([1,1’ -biphenyll-4-y1)~1-ph
2904 Phenyl 2 Chrllorlophe 11 b}pheny enyl-1H-pyrazol-4-yl)methylene)-2-chl
y orobenzohydrazide
_ Y (E)-N'-((3-([1,1"-biphenyl]-4-yl)-1-ph
2905 Phenyl 3 BZ;OTODh 11 bipheny enyl-1H-pyrazol-4-yl)methylene)-3-bro
y mobenzohydrazide
_ Y (E)-N'-((3-([1,1'-biphenyl]-4-y1)-1-ph
2906 Phenyl 4 BZ;OTOph 11 bipheny enyl-1H-pyrazol-4-yl)methylene)-4-bro
y mobenzohydrazide
1.1"=biphen (E)*N'*((3*([1,1'*biphenyl]*4*yl)*1*ph
2907 Phenyl 3-Pyridinyl ’ lp Y enyl-1H-pyrazol-4-yl)methylene)nicotin
ohydrazide
1.1’ -biphen (E)*N’*((?)*([l,l'*biphenyl]*llfyl)*l*ph
2908 Phenyl 4-Pyridinyl ’ 1D Y enyl-1H-pyrazol-4-yl)methylene)isonico
tinohydrazide
1.1'-binhen (E)-N'-((3-([1,1’ -biphenyl]-4-yl)-1-ph
2909 Phenyl Phenyl ’ lp Y enyl-1H-pyrazol-4-yl)methylene)benzoh
ydrazide
B ;o (E)-N'-((3-([1,1'-biphenyl]-4-yl)-1-ph
2910 Phenyl 3 H}elgoi(yph 11 bipheny enyl-1H-pyrazol-4-yl)methylene)-3-hyd
y roxybenzohydrazide
- - y (E)-N'-((3-([1,1"-biphenyll-4-yD)-1-(4-
2911 4 l\;[leét;lolxyp 3 l\;lle;trﬁlﬂxyp 11 bipheny methoxyphenyl)-1H-pyrazol-4-yl)methy
y y lene)-3-methoxybenzohydrazide
_ _ ;o (E)-N'-((3-([1,1" -biphenyl]-4-y1)-1-(4-
2912 4 h;[l(ztr}llﬂxyp 4 N}Iliglolxyp 11 bipheny methoxyphenyl)-1H-pyrazol-4-yl)methy
y ¥ lene)-4-methoxybenzohydrazide
B B ;o (E)-N'-((3-([1,1'-biphenyl]-4-yl)-1-(4-
2913 4 I\;Ile(:etrlll%xyp 3 Fhr1101iophe 11 bipheny methoxyphenyl)-1H-pyrazol-4-yl)methy
y y lene)-3—fluorobenzohydrazide
N _ o (E)-N'-((3-([1,1"-biphenyl]-4-y1)-1- (4~
2914 4 l\;[litr}llolxyp 4 F11r1101iophe 11 bipheny methoxyphenyl)-1H-pyrazol-4-yl)methy
¥ y lene)-4-fluorobenzohydrazide
B B ;o (E)-N'-((3-([1,1"-biphenyl]-4-yl)-1-(4-
2915 4 h;[lztrlllﬂxyp 2 Chéorlophe 11 bipheny methoxyphenyl)-1H-pyrazol-4-yl)methy
y y lene)-2-chlorobenzohydrazide
(E)-N'-((3-(naphthalen-2-y1)-1-phenyl
2917 Phenyl 3-Pyridinyl  Naphthalene -1/H-pyrazol-4-yl)methylene)nicotinohyd
razide
2919 4-Methoxyp Phenyl 1,1'-bipheny (£)-N'-((3-([1,1'-biphenyl]-4-y)-1-(4~
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methoxyphenyl)-1H-pyrazol-4-yl)methy

henyl 1 lene)benzohydrazide
_ _ Y (E)-N'-((3-([1,1" -biphenyl]-4-y1)-1-(4-
2920 4 h;[letr}llolxyp 3 Hygoi(yph 11 bipheny methoxyphenyl)-1H-pyrazol-4-yl)methy
eny eny lene)-3-hydroxybenzohydrazide
_ _ Y (E)-N'-((3-([1,1" -biphenyl]-4-y1)-1-(4-
2921 4 Fluorlophe 3 N}Iletholxyp 1,1 bipheny fluorophenyl)-1H-pyrazol-4-yl)methylen
ny eny e)-3-methoxybenzohydrazide
B B ;o (E)-N'-((3-([1,1'-biphenyl]-4-yD)-1-(4-
2922 4 Fhrllorlophe 4 N}Iletr?olxyp L1 bipheny fluorophenyl)-1H-pyrazol-4-yl)methylen
y eny e)-4-methoxybenzohydrazide
_ _ o (E)-N'"-((3-([1,1" -biphenyl]-4-y1)-1-(4-
2923 4 Fhrllorlophe 3 Fhr1101iophe 11 bipheny fluorophenyl) -1 H-pyrazol-4-yl)methylen
y y e)—3-fluorobenzohydrazide
_ _ Y (E)-N'-((3-([1,1" -biphenyl]-4-y1)-1-(4-
2924 4 Fh;lmiophe 2 Chéoiophe L1 bipheny fluorophenyl) -1 H-pyrazol-4-yl)methylen
y y e)—2-chlorobenzohydrazide
_ _ 'y (E)-N'-((3-([1,1' -biphenyl]-4-y1)-1- (4~
2925 4 Fhrllorlophe 3 BZ;OTOph L1 bipheny fluorophenyl)-1H-pyrazol-4-yl)methylen
y y e)-3-bromobenzohydrazide
B ;s (E)-N'-((3-([1,1'-biphenyl]-4-yl)-1-(4-
2926 4 Fluorlophe 3-Pyridinyl 11 bipheny fluorophenyl)-1H-pyrazol-4-yl)methylen
ny e)nicotinohydrazide
B ;o (E)-N'-((3-([1,1' -biphenyl]-4-yl)-1-(4-
2927 4 Fhrllmiophe 4-Pyridinyl 11 bipheny fluorophenyl) -1 -pyrazol-4-yl)methylen
y e)isonicotinohydrazide
_ s (E)-N'-((3—-([1,1' -biphenyll-4-y1)-1- (4~
2928 4 F11£1101;ophe Phenyl 11 bipheny fluorophenyl) -1 H-pyrazol-4-yl)methylen
y e)benzohydrazide
B B ;o (E)-N'-((3-([1,1'-biphenyl]-4-yD)-1-(4-
2929 4 Fhrlloqophe 3 Hygoi(yph 11 b}pheny fluorophenyl)-1H-pyrazol-4-yl)methylen
y eny e)-3-hydroxybenzohydrazide
B B g (E)-N'-((3-([1,1"-biphenyll-4-yD)-1-(4-
2930 4 N}[leétrlll;)lxyp 4 Bc(;;o;?oph 11 bipheny methoxyphenyl)-1H-pyrazol-4-yl)methy

lene)-4-bromobenzohydrazide

(2) MAO-B Asiasts Adst7] 918t human MAO-BE 2 & 83A

(3) Amplex Red Monoamine Oxidase Assay Kit (Molecular Probes, Invitrogen)Z A}-8&3}]
A adE A9 10 uMe Aplex RedE 10uM H202, 1U/ml HRP} &7 pH7.4 buffer
S-olo A incubatedtA Tl 571 nmoll A excitation, 585 nmolA] emissiondt == fluorescence
readers A}-§-3}o] AR AR S AZRAE AAIRE S ok
radish peroxidase—coupled Amplex Red reagent
(10-acetyl-3,7-dihydroxyphenoxazine) & A}-8-3te] H202E5 HAst= WAS AF&stSth. (4)
control2 MAO-B A A=Z Z &4 F pargylines AF&3e] o] S 100L

A8 gkS AT} [Bioorg. Med. Chem. 21:7890 (2013)].

o) [e) = =]
e 2434

horse reaction®l] A

=

A Eo]l Hol= MAO-B Aalgt ofe 1z Zo] el 4 e 33 vHEAd
£ error b

ars 7 FEAISHA T
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SD (Total)

100
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‘@@" T P IS

(2) control® MAO-B A&z & d&Z pargylinedl = & "Xy A3 45 5 713
-3k Al ERES Uetd 3F3ES 2902% pargylineo] HEFe] 30.3%c°l af @t A IS
LER T w}ﬁ‘r/ﬂ el ¥ coumarine =43 QuAtel] FHFE wad AHE FAlol Tt
Ae FEAES MAO-Bell Asfass Hels ox FlEddrt
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euzte] 7|E AEFLS A FE=2Y B AfoA FHI A= 100% ethanol FEE
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FeAE FEHES A HL3 FH FEAE/ONNERAEY] 27/A7Y EAFEE

BAgtoza AAY EXE A& (AR 3y 48

v gAE FHE W dAdEde MALDI-TOF AZHEAS 93 HHo nmeEg~
z71 o (oA 14%F, W&o 115, F9 10%F, 23 6% 3 dd=Ed
Az &)

vV g AE FEES Fd FYsta Frld Exste EES A4 (coumarin
AE 4%, gomisin A€ 5% & FHFEXo] 715 ddEd AAd)

v A WA ZRE 79 umbelliferond ©UEAR FHo] Folsle] AFFEAS E
A7 EExRE 9 & 4 F7 Y REEE IS

v’ o] %9 byakangelicin, phellopterin, gomisin H ol thgt 7] F3x& &<l

vV WETELS @85t BEFAEE 753 F gomisin Holl tigh FEA AAW
TELE A4

v umbelliferon, angellicin, byknangellicind 2] A A = g}l st

t}= 7 A (multiplexing) 59 & A=

v F7HA] o]l e] -3 A F-(schizandrol A, gomisin N, gomisin J)= F o FY+ &
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