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This study aims to investigate the acetylcholinggtarasantibibdant atfe
Suksaiyad herbal remedy, as well as develop mettdsgbydroayzgpidbl@) a
cannabidiol (CBD) in the Suksaiyad remedy, that includes cannabis leavess:
specitmeetry techniques. The method development results showed a linedf qayic
with R > 0.9999. The limit of quantitdfieiC(lad@Q)CBD was 0.9706 and 0.3973 r
using an injection volume ofc@urady Tfdhe instrument and method, reported a
ranged from 98.98% to 103.72%. The precision, reported as % RSD, radggdf
from 1.09% to 2.06%ddgr Mdeinterference from other thenfudesnymdhremedy was
extraction of the Suksaiyad remedy from seven sources yielded crude extra
33.89%. AnalysisTHIC and CBD content in 30 grams of crude extract containi
cannad&aves showed CBD content ranging from 0.00002%HG @diteAl Yaragii
0.00231% to 0.14218%, which does not exceed the legal limit of 0.2%. The ac
the Suksaiyad remedy dichloronmestadausixtgaEijman’'s method graduweedfah3€ n
The antioxidant activity, tested using the DPPH scavenging assay, showed tf
extracts had antioxidant effgatsluestioi@53.93 pg/ml |z, I&3Bectively. The |
docking study of the interactions between key compounds in the Suksaiyad forr
(PDB: 7E3H) using AutoDock Vina software inda=ttgdrihzippipenadre)dvhichkic
rule of five and crossestambaoder, had the best bindir®ykeadirgplailhis was fol
N9THC and piperdardine with bindirif &catfied, aitihiiéoumaroyltyramine with
energy -00.Rcal/maorhese compounds dbiostadkiPig interactions with amino acids
86A, TRP 286A, and TYR 341A, similar to the binding site of Donepezil, a dri
which had a binding effeigkoaf/mol. Thérefkey compounds in the Suksaiyad for
for development as drugs for treating Alzheimer's disease.

Keyword : Al zheimer3s disease, Acet"
remedy, Qualityl cBRIS/MS
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An al m/ z Dwel Q1 CE Q3
mse (V (V) (V)

npTHC 315. 18 100 13 -24. -18.
315.1¢ 10013 33. -10.
ceBb 315.2C 10013 21. 36.
315.2C 100 32 -21. -12.
Tada 390.1C 100 36 -16. -16.
390.1C 1200 128 -21. -12.

H
HO I CHj

HyC 3 |O
HO CH,
2

m/z = 259.15

+

OH

*HZC: f
HO

m/z = 123.05

m/z=193.10 m/z=135.15

a4 6 B UgProposed fragh@grisHA £BIA ESI positive mode.
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AedayiaoconeaAil Eyaéy A aegAOACGuidélireU A
2014 O -thdorktical plate (N) > 2000, tailing factor (T) < 2, resolutio
A irdention trAd a8FRSDipeak aré2E 6 AAOG a4 e 6y Aa o
a6 0aNoO UaMavie sy AN Bl édediion finteted ¢ 4 A
N-TH@ @ 6.26R00ABBD Adad MUABEIBSIPA -6 Uafiée 6 gUD
A7 E ATheoteticd) RIETHAE O - Ac-68165 BB HY & 6 § E
V 3566006 O E x g1 AartdAV-20@AN A&-D@A @adio O 4 /
factod iNEHH@& O - A - 4.968B aAdACUAUjO@BERDIAT- @ § E s
1159 61 & - 0 K4 d B A6 & RBaEI0er80 66k 658508 yi G AU
Abaail aaABOEAG6PEICAC -6anUUOOEA®
AUAocaeosyAaoni °

O6 YA 640067 UAGgayieamosaahnbafn 0O

Paramete Cri t CBD neTHC IS

Average of - 3,57:3,81:85, ¢
Average of - 4. 71 6. 2¢€¢ 1. 3
%RSD of Are ¢2 1.87 1.7C1.5
%RSD of Ret ¢2 0.0 0.1€¢0.09
Average of > 2 8.07 8.07 > 2
Average of < 2 1.15 1.261. 7:
Average of > 20 56,7 54,17, 3°
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EOAAGAé+Aé6eéaden @0 THOLEBD é
aOadaocoeasdoenAoaesyAaoni ° OOEUS
Analytical
y. LGMS/MS
technique

Target drug te p>TH@nd CBD
Intern@tandard Tadalafil

5.0280,099.000 ng/mlifoMeBianol

Linearity Ran :
| Y g 5.0620,001.450 ng/ml for THC in Methanol

Curve Type Linear

Y = ax+b
X = concentration of drug
Equation Type y = peak area ratio of drug/Internal standard
a = slepf the calibration curve
b = intercept of the calibration curve

Weighting Fac 1/€

Column Phenomenex Luna C18, (100 x 2 mm, 3 um)

MS/MS
-CBDprecursor ions at m/z 315.2000
product ions at m/z = 193.1000 (target), 135.15!
Detector -n°THC; precursor ions at m/z 315.1500
product ions at m/z = 193.1000 (target), 123.05
-Tadalafil; precursor iGhS1800/z
product ions at m/z = 26810A3%ta000 (referenc

MS interface ESI

Heating gas flc 10 L/min

Heat Block
400C
temperature

DL temperatur 256C

a
C

AL



Gmpound m/z Dwell time Q.
CBD  315.20>193.10 100307 -21.1 -36.9
315.20>135.15 108206 21.5 -12.3
N-THC 315.1%24.10 100.013.7 24.4 -18.1
315.1523.05 100.013.7 -33.7 -10.8
Tadalafil 390.1268.10  100.686.9 -16.6 -16.6
390.%035.10 100.48.1 -21.0 -12.3

MRM

Calibration cur
levels

Quantitative

Internal standard
Method

Column oven
temperature

40C

Autosampler
temperature

Run time / inje 7.6 min

Around 4.7 min for CBD
Retention time Around 6.2 nmTidIC
Around 1.3 min for tadalafil

Mobile phase 0.01%6rm in 20mM ammonium forméte aattbAR0NSO0 (\
Time (min) Flow (ml/min) Conc. (pum
1.00 0.3 60
1.50 0.3 80
Gradient elutic 4.00 0.4 80
4.50 0.4 60
7.00 0.4 60
7.60 0.3 60

Volume/ inject 0.1 pl
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AbaaUAe UE & Abaed taacikAT U1 g ¢ UAU

| :
2500000 1 :
| I
2000000 { r)
] =
1500000 | o | &
] g ] §
1000000 4 :
] = N
] = o
500000 4 o I I
] 23 A
] © @ o )
ol .k 2 yA Y
L T

T T T T T T T T T T T T T T
00 05 10 15 20 25 30 35 40 4.5 50 55 6.0 6.5 70 min

a6 R UHE AL A6 a JAAAE A AT Fpikecr5a6A/OBIRERONA 0

n>THC
A3Be6aé0arRoUU°T Aa-6EY UdUynee-axGa
amadn g e )
4328 0aéo0aBRoOUU°T a-é6&yAedBdiE 2 VD

E 6 A OpaaE @ Cenkscaaaliols ¢ edtlapab & 6
EAé B agodsa@/d A dAC 6 A péay diksmdic AAATOEA & 6 4
&€ 4- 0 &k UR tRal éatibdion guweet We@a 6cho-edf f i c |
of determingdion y 020998 & & C 6 doreelatipr Cebidadt-grp A o
0.9999+ ¢ EY - 6 UNDA2D1B & A Qi 8 d0dEGHB 4 0 A -6
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N.o C o.migfpl

Equatio R

16
35

4.90 0.
10. 4. 0.
51.9: 1.80
206.7 7.10
995. ¢ 34.0
4,871 165.
9,951 346.
19,53 670.

(0.

03¢ 0.

5.01 0. 17
10.0.- 0. 34
50.4: 1.76
211.: 7.25
1,025 35.0
4,933 167.
9,906 344.
19,28 662.

Y

(0.

034 0.

9

3 5.01 .17

0
10.0. 0.34
52.1. 1.76
200.: 7.04
990.: 33.09
4,949 170.
9,702 325.
19,93 678.

Y

(0.

034 0.

9
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4.3.28¢ a @8a- 0 EAsERCEU-yeeE-A O ApTAC a A - U¢

E6CAGAGE T @C6 A NATHE YD s endilianéed ad
EAeé B aoy. AL st U C dpdak élmifice 6AC-80AK eE6 4 Y
y Cal i b r M b éatbdationcouréct vBe@Bd ¢ cAo~edfof i c i e
determingtipn y @I9W & & B C 6 codretjor)coetfie@itgrd A o (
0.9999+ ¢ EY - 6 UADACADNIR & A @ N d0dEGH-B 4 6 A -0
O6VEAOG I @ ReiA 'y HC

No Co.migfl Ar e a Equat.i R

4. 92 0.18
10.1+ 0. 37
52.9. 2.01
202. ¢ 7.63

1 505 ( 36 3 Y=(0.037 .99
4930. 183.:
9512. 362. .
1993 747.
5.12 0.109
9.53 0. 35
48.81 1.87
209.. 7.87
2 1030. 38.5 v=(00.037 99
5045. 187.
9490. 364. |
2024 762. !
3 4.81 0.17
10.6 0.40
51.6( 1.91
205.t7.579. Y=(0.037 .99




981. ¢36. 86
5002.188. 8
9168.336. 9!
20225753. 5.

433 A6 aACoUe OAiOnki Ctd Ank G Al @ dEmAA
AUAOG & é0loiy riio tE, UdDi§ d danBTeid &Rl in o A

ACo6 ULeb @ ALDD © 23SEntdr¥ept/mean ok sl
= 10SD #ift¥rcept/mean @ slopeA é AT AABRCCO0 AU & / 6
LO@ iCBE O - §.3573 aghat 039 nginl & .eC 6 O 0 DD A e
A @20Q NEHE O - 6:9206 OghedAA12 n@ala =2 C 6 Oo U

O6h A EALDEOOCBE Aé aAoayeée- UOAE

Equation Y-interce Slope LOD LOQ

Y £0.0344)X+ (0.01 0.0106 0.0344
Y =(0.0344)X + (0. 0.0024 0.0344
(
Y = (0.0340)X + (0.C 0.0067 0.0340 0.397 1203
ngnl  ngml

Mean 0.00343

SD 0.00412




St

O6b K EADDRMONH HE®W AeaAocayeée- UOAE

Equation Y-interce Slope LOD LOQ

Y = (0.0376)X+ (0.C 0.0052  0.0376
Y = (0.0378)X + (0.C 0.0033  0.0378

Y =(0.0372)X + (0. 0.0233 0.0372 0.970 2.941
ngnl ngml
Mean 0.0375
SD 0.01103

434 A 6 & @0 é&d cOubheaitaliy ad>-a JoNe 20U )e 6
4.3.4.1 AccxaBfecisidriCBD

y Ug ¢ 1 E EBMdadssmpedrppiigiadioi- ¢ Ea 6 8BD6 a4 E C
a0daaa-aoAoaaUAeUEG6 AT EA° @cuady Ui ¢
A apiecisianO 8 A E - é 0 a4 a fCBRID G G 00 eOzheNmiA8 O
AUAGa@0Oeé i 10] @ aaddngnddae yoa-yalald @ - A w6
YecoveryE sed CIA78 PABOULSMRID fingday precisich U - AUE
1.51 94.92 % RSB Tinkeday preci$ioh U 158 MB-BEE Aé OF
AUOIBGA®ER afiaoEUoT 4568 @G-500 Vi SERGBOECHAE &
25686 - e UUAan AT UAT EA0T B5a OB daa yBb&edy
ABCEA-0U a46A AUQO¢ nrAgBA0G Gé Oé Ul
O- 1 Ea AayOMOILCEC-611 dUsefA A6 AT 401 V&6 D«
NTHE a -y ABO& UiCE&fi UoA A6 TBO- &6 & Ad
A-7 AQRIHACATBEOAGOCOEGST BeA Vagcély
a6 0aAQMIIBCO AT - GBI & & & jaasdoddy N 6 L
T a0 98B BIDA 3W AGEYA6ad0el UAe o8
Y-6Uy AORCAE®N204 N6 UAT E
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Co.n Actuy Prec
. Da Concer Mean SD wp« PRec
n /gl (ngl ( %R

9. 87¢
1 10. 11 100647 0. 1 1.6 100.

10. 1¢
9. 84

10. 2 10.1€ 10. C 0.1 1.6 99.
9. 99 ¢
10. 0¢€
3 9. 79!
10. 1€

| ndtaeyr (r 10. C 0. 1 1.5 99.

98. 0¢
1 102.0100. 1.9 1.9 99.
100 99.
99.
2 102.
98.
101.
3 98.
97.
| ndt geym

N ©

(@)
(@)
A
=
0]
=
oo

99.

(@)
(@)
L
=
~
=
N

98.

o1 © HAN
tm o O m O ¢ n

99.

1
o
o
~
=
o
=
(@)

978. 7

100! 986.8992. 17. 1.7 99.
101 2.
995.3 978.
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Co.n Actu Pr ec
n i) Da Concer Mean SD (%Rf%ReC
(ngl 1
969. 2 14.° 1.5 97.
970. 2
974.0
966.8978. 14.¢ 1.5 97.
995. 4
| ndtaeyr (r 983. 15.« 1.5 98.
4.3.4RccuraByPrecisidrinHC

vy Ug ¢ 1 EE 0pATAG masDsedréindidetettbr~ ¢ E a4 6
AesaEtHaOama~iao AoaaUAe UEG AT EA.
A 6 a4 @ O actuthbyaiecsiao 4 A E - é 6 & @nHBd)adn @ @:C
& n amétiiadol A 0 4A2e06: & RADZER AONdghA ¢ 6 &4 y3A - & A -
viald O - récevéiy%ea o -0A98 $03.¢2BMRSD 1 irfrday
precisibrd (1 :58 B PI-PeaERRS®iinteday precisich U H0A WE - & |
206HB0EAEDDAEHABHEER ORBAT U OPERE B8 AE 0O
a6 x2eB6-2W0UaAAT UAT EAOT E 63 @oAK k-8 -yE
@Co00-U yé-UAa ABCEA-06U poHE AUC
O- 1 RPaHEy-Ad Wwaa-Gaalpeataoci TWoddd a Uy AOO° /
46 OACNG PG 6 A1 PUBHIDWD & & ja AoarendopepiaiN-o AL
00108% 26RSDa 3% AGEY A6 a@0éT URAedaxnh
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Co.n Actu Prec
Da Conce Mean SD %Rec
n /ap)l ( %R S
(ngl/
10. 1
1 10.0 142 0.1 1.3 100.
10. 2
10. 1
10. 2 10.0 10.2 O0.1¢ 1.9 101.
10. 4
10. 6
3 10. 4
10 1 10.4 0.2. 2.0 103.
| ndtaeyr ( 10.2 0.2C 1.0 102.
102.
1 103. 102. 1.4 1.4 101.
100 100.
102.
2 105. 103. 1.7 1.6 102.
101
98. 3
3 99. 6 99.4 1.0« 1.0 98.
100.
| ndtaeyr ( 101. 2.0¢ 2.0 101.
97 7.
100! 1 99 2. 991. 13.2 1.3 99.
1004.

1014. 1008
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Act u

Co.n Da Conce Mean SD I:)rec%Rec
n /ap)l ( %R S
(ngl
2 1005. 5.9¢ 0.5 100.
1004.
99 2.
3 1006. 997. 7.3 0.7 99.
994.

| ndtaeyr ( 999. 10. & 1.0 99. .

A Ao aho Oy eoi A@%&@p@ﬁ@e@@e@fﬁé Coi
B6a6a0y Ol a° (ManserSokellity Raramatér,HER) U

Ro&aoaody Ol a° (HahseraSolabiityd Parbagditg HEHH |
AoOy g ADoedCHBa&eOaEaAaNARAAG6ADAY OF
(London dispersiondidrce,6 A 6 4 @ f @6 & A1 (Hipdldr E O+
intermoleculartipfcee i A = 6 B 220 E E ¢ehkdyy frEnR hydioger &
bondingibA Co Ue BEa AéaAad- AA-

) BOO6 wWBOLO pwcopldd (1)
) BUO wBOO Xx&utipd d (2)
g BGS6 wBOO xBXxwddad (3)

a Ofee CHa0-UA First D@Hl A 3 A BHIe-4 - OEQOEY Aa
NAlB CA @@ U a Rirst Dl & b A EDADHE-4 - O EDOEY /
Chh-06A0 Aaeid ed FiSHOBMEBBABLEESEE - OEDO
2&f &6 a
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WE fi & 6 Ay A adi-—2aiReddnd QldesTi W@ & A & a - 4 ¢
U & riSgcand Order

OO0 & @ C HaH Acd DPIA eI BR300 - 4 0 UA6a Ao
@®fieeb 4 6 COBRAEpBTHE® AOLD@A o Ua0é U AaE A (
A A a- HEHEENRA Aiadas ReheET A6AR0-46

Yoot 1 1 (4)
a Ofig HIBE® 0 & x U jA & MW 8E Q0P C 6 &fi &0 &

doBREAOAGBOE 6 U0OER eefi 20 4 BIPSGBB SN a6
NPTHOOEAe OAAA 4 O R DO ¢

a4 6 R UEIA A ABanska Solubility PAranigtdce

Gr oupNiI Ci ( Ni ( Ni ( Ni ¢
Tor de d P h

CH 4 0. ¢1.€¢0.73.¢6.%5 3.1
CH 6 0.C0.¢0.¢40.11.¢ 2. ¢
AC 2 0.€¢€0.¢0.C1.¢12.2 0.C



ACH 2 0.10.:t0.420.2z1.0C 0. ¢
ACOH 1 0. %t 1. 6 0.t81.1 6. ¢
> C< 1 1.22.C0.C1.22.0C0.C¢C
CH< 2 0. 0.€e0.21.21.2 0. ¢
CH=C<1 0.:80.¢1.¢0.£580. ¢ 1. ¢
29r de Mj
A OC 1 0.20.€¢0.€0.20.¢ 0
SNi emj 1. /3.¢ 1.
Cons17. 7. ¢ 7. ¢
SNi 6Mj G19. 3.t 6. ¢

a 6 R UBA AL A8ankka Eohikilily PAACEBRrS

Gr oupNi Ci ( Nii ( Ni ( Ni
Tbrde d p h

CH

CH

AC
ACH
ACOH
CH2=C
CH<

N O N I
m M N L

M NN (Y M
R O Frorodm®

°60 OO0

NEFE NMNNMNO W
ST
°erooor

NY I NY M NY ™M 71

-3
2
0.
0 .
1

0
0

NY N O N D B M

NY

P
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CH=C<1 0.t0.¢1.€¢0.580. ¢ 1. ¢
SNi 1. 2z4. 7 5.1

Cons'17. 7. & 7. ¢

SNi C18. 2. %t 13.

~

AHSBo c ACoUe O0alb-EnAi - A-1 alteaeyED
AInHHG BB -6 Ad d efie6 AAT EAaEeai UOT U

x+EUPOAG d@DOERIOADCEO Al AGEMa UU
e6alanAl OAUAcGAaé&a- o6 EROUURaHSAR O4ay
AinHHG BB o U0 e BCoOaeia®b6adaeoaodoaxgdgCol
®&h @i 06 @ B ESPRAT=e 6HED tdasatiidicsd @ -~ 6 E i A

OB REOE Y aAaadhi Gidsl & GREH HAGEM D
AR EOo0e @C6o il &6 a

Name Hansen Ra
Par ami

Solute d p h THCB

THC 19 3. 6.

CBD 18 2. 13

Sol ver

Dichl ¢c18 6. 6. 3. 7.

Toluer 181. 2 5. 11

Et hyl 15 5. 7. 6. 8.

Cyclolbl16 0 0. 8. 13

Diethyld4 2. 4. 9. 11
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Acetorl510 7 9. 11
IButan 165. 1511 6.
Hexaneld O O 11 15
2Propald5 6. 1611 7.
IPropa 166. 1712 7.
Ethancl5 8. 1915 10
Acetorl5 186.16 18
Met harl4 12 2219 15
Et hyl e 17 11 2620 15
Water 15 164238 32

43)anedPduUdadRAT RREANREBRGAOCQ BLUAUVA

ol ne ~ 7 7

—

Uaneo@udaoRAcaeAoOAsT yUT a°y
i U+ ¢ E EBdBWaHEOIAD 8 AE2iGA&edad
& MeTAG BB O - DHOWMAIAOvG ¢ Ao OAaAa o0 CEQDO ¢ é
eA0oOAaoCE@oced6a é06¢EUOCYyU-UaCC
AHENnsénUA G a4y @@ AaOAael aaa06yduUyuUCcuUO



(@) (o) ic)

(e (f)

(d)
(9) (h) (i)

First extraction Second extraction Third extraction
a4 6 B UBAMAVI/MS chromatddgrand 6 46 AR @Bak)afo CAIDD
OCoaotnaoRA&ED G s raizBAcAz B A shseana @ A
@oCBRIE 64606 UE
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O6BWERE 6 QUGB & 6 R A HE HACEBED ADH 8 W 54

ol e ~ 7 7

Num Extraction efficiency of dichloromethanendild@ ¢Xthacti
o f Aut Br eBr eéeBr eBr eBr eBr eé¢MMee¢ SD %
ext ti A B C D E F RS

1 84.93.88.80.83.80.83.84.4. 2.
2 99.99.99.10C€99.99.99.99.0. 0.
3 10ci10ci10cCci10Cc10C10C20C120CO0O. O.

Num Extractefficiency of dichloromethane on an extraction
o f Aut Br eBr eBr eBr eBr eéBr eMea SD%
ext ti A B C D E F RS

1 89.92.89.94.82.84.81.87.4. 4.
2 99.99.99.10C€99.99.99.99.0. 0.
3 10c€i10cCci1i0cCci10cCc10C10C20C120CO0O. O.

A6 eA 06 ay 04 o(@rade exieedED GiodIEWw é 1 Aa e ao

EOAAGA&Eé=+ Aé 6 ADHE ey A0 i 8 aAG QAR 30 & 3
- 1 BEEX6IO 300D ®E 36-AHEGD- 6 0080 C O af
40 aexedxed Oa &Aoo DaaDICAE -&aYCE Elsyaaciti]yeeos
a4 -1 a H6yi¥iaiybEd-( 123880 aEHBREE & EA, Ao - A A
@06 ¢ a aedOAAa=R VAV AEABBCe Lelan & b
3388)0- 4-1T deiYaeYeaes Oy UC URAIER @~ 0 Alae
VY xeo6tleh @AGORT EAEOEAI - y1 CUe =6 x
UCAAUAKE-Y 20 OAT EAO-a2iUadséeoaddoc¢Al,
AoUaod-

Q



O6BEEOEUCCOHI Uo A é(6ya seAIONO 143 A sk fEd «
@l aa

O-¢6a400e@CoOaxiadaaldAael aoy gu
O GivoacoulA UCC6 UCCHi(d) a-1T aedyY
© Mean+SL y @6 aUAo(
Mean = SD
Brand A 30 5.07 £ 0.1t 1 6 00
Brand B 30 4,71 +0.1¢ 15.76 0.60
Brand C 30 10.17 £ 0.3 33.881.27
Brand D 30 3.86 £ 0.11 12.86 0.37
Brand E 30 0.91 + 0.1« 3.120.48
Brand F 30 1.73+ 0.1~ 5.7& 0.40
Authentic 30 492 +0.11 16.380.37

~

A7TY @A 0 aeé o nWHHG#&EBB UE6ad Do Oi a6U0CH 3

A6aedymRaHBieoGhahndd a6 UBABROGGO &
@6 ¢ aoAUAOALGE &IHBTMN e ER WHTHE WAMAUWA o0 1 E
A U B.60230.14218% ¢ B0 - YWAEW | VD6 A U0 A O

AUOBAGE

O6t&EAG & e OWTAHDIB b 4B A6 Dé @PUAL 4 A- U
Oé UCC¢ Aeday Ua qireca - pdaHe a- 1 ¢
Aééod@ n>-THC mMAUY I AUY KEZ np>THC
Mean+t S AU& ng/al 3 @ AUAU
Mean + SL Mean £ Si 4 .96 :
Brand ; 5.07 £ 0. 12941 8@87.¢ 6.56+£0.2 0.02187 0.1421€
Brand I 4.71+0.. 5904.82+24 278+0.1 0. 00 0.0602¢€




7

~

OC6. UCCE ARéobay Ua qarBGa - paHe a- i é
EUAA &€04E. piTHC MAUYI AUY HBEZ n<THC
Mean+tS AUé& mmgdl 36 AUAU
Mean+SL Mean = Sl 4 .96 :
Brand ( 10.17+0 108.54+10 0.11+£0.0 0.00036 0.00231
Brand [ 3.86 £ 0.. 3260.20+ 1z 1.22+0.0 0.00407 0.0264¢
Brand I 0.91£0.. 629547 +44 0.59+0.0 0.00195 0.01271
Brand | 1.73+£0.:10462.97+6 1.82+0.1 0.00607 0.03947
Authent 4,92 +£0.. 8521.71+21 41900 O0. 01 0.09084

A6 aeédydEidareiocaesiAonadd G o UAT EOCoO 40
AUAOT Eo y4bd G5B B £ERAOBRMBA WA T E O
0.0000R.0154000 EAe DEAUOG6 A6 E

O6bOEAG A e sgBAE DA T B DaEP/OmIT6 ¢ Ae 6

OC6 UCC(Aeoa@®@D UadasBm &a- TBD: a4 - TBC
éubdedad AUedsugAUBE AUVEBA AUAU
a o eé Meanzt! (ng/ml) Mean + SI 4 §1
Mean + SI
Brand 5.07+0. 124550+ 631.34 x5t 0.00210 0.01368
3109.15
Brand 4.71+£0. 1509.68 + 1( 711.06£5C 0. 00 0.01541
Brand 10.17+C 0.87+0.00 0.86+0.0 0.00000 0.00002
Brand 3.86+0. 1619.38+6 607.13+2:5 0.00202 0.0131¢
Brand 0.91+0. 167.09x8. 1556+0.: 0.00005 0.00034
Brand 1.73x0. 1084.84+5 188.82+1C 0.00063 0.0040¢
Authen 4.92+0. 1997+0.€ 9.82+0.2 0. 00 0.00021
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4.8 s (Babaeefi(Hacet yl chol i nester a:
FOAAGHATE LBAOERT LHAAChE U @ - 6 égaldntardiga REG) W) C L

BOABOER] (H &°ACh& 0 E  Apesiiive Eopt@lE VD C6 A6 a4 @

A e 6 a1y Aé cadfantaiii@\ kil O & inhibEipng 78335+@.48
yagéi @C6 A6 a @Ak iEbeCizaediosd Gioasd oy

0.Zx 2FnygR U & Gy achFragml U

O6 K& UHa c et y | cAH cEl éi 6ngeaso asaitlaisted 6 O

EOAOCOdUAaAO0EUAEEE0

%lInhibition
nl n2 n3 mean *+ SD

Galantar 1 pg/ml 81.1¢ 76.7¢ 77.05 78.33 £ 2.48
0.Zmg/m 35.3. 22.2¢ 13.01: 23.53 £ 11.20

0.8mg/m 40.6( 19.7¢ 0 20.15 + 20.33
&€ 64 0.8mg/m 52.0. 36.8¢ 10.82  33.24 * 20.85
€ uUAd j25mg/ 57.4° 54.9] 30.27  47.55+ 15.02

1.8mg/m 66.6( 60.4¢ 63.29 63.46 + 3.06
2.9mg/m 79.0° 76.51 74.93 76.84 + 2.09
Contro 0 0 0 0.00 + 0.00

IGAT Eé 0 aeé AsdDénpybi é 46 é L

Sampl¢ Conc.

*a0aeAo0OéuAdeéao alrnelaa@myabad a 4oy
A 6 & a o acétglobdiinedfeldsei(Balantainggil 3 -6 EA 6 Uo
@6 Epvalu®O 0.038 80006 4 2eC6 00 U)



I

*reo0aeAoOéuAae aorgle., 2(rh/meaertegs 4 6y
y T UaBetylahdlinesterdise A OGaléntadiitgAnb ¢@luex . 0 6 5
0.,047106 aa&C6 00 U)

4.9y AaE (BB T LBk 6a1 8eIDPPH scavenging assay

EAAGGET (BaBn s eaasA=DPPH scavenging asdhya
a 0 O Adddblid ol & A AAABEAES- efigmR U I§A iadeorbic acid
6 A 6.46/+Q @O A0RIA TOBDE G A6 6 4 e &S BB CAG O
a 6@ adA e 6 22ymA0 YA L @ABBEA-0eF&Brandg B U & 6 é
CDEFA aafitherfidd| @y~ @ 158 870+ Bi2g881 9 45 & gl 3
1 8 36 9 EBIB34.86 + G1gA62 2 36 2uHHZ 2 56 GuFsl 1
A 85393 +4@80D 6 4 &2C6 OolQAT E é & Ascdbzéadbio B A
T 6 Ago CEEXIEOUIGNNeAMAGEETEMOEYR WH-UF &
& 0 4é Ao OaBda ACEENA aifihargicl @y @ 9820 0 U
+49.5@mlI1 6 +97. @86 4 +41.56nA3 6 +2150ugala 2 . 1 2
+3 5pug@ 70 25 Sl 8R40 + 15dB0 6 4 eC6 Oo U
O 6 K B@radaals (Badn T apessdiD PRHEEé 6 46 Ao OO
aaaéhpAWAAE &Aoo

Q»

Ooel B ZteEeea EOCéseay @i oo
40Azxl aa

| s@rg / ml ) | s@rg / ml )

Brand 158520.738 984200 52
Brand 19458&%.143 1697808
Brand 18368585 644152
Brand 234. 4. 06 362150 81
Brand 22362.157 823552 27
Brand 2256®281 10758&.315

Aut herl534®.387 271460 15
Ascorlt6.]2609




oA PEAGH T (e stPPAN OA O - 0 EE 6
6A0O00-¢eayT @06 U7 69FaAO-A0RHEESt 08 kDaCEOC 6 A o 1

41 eA0aé+Aédoi oUOaAdbAaBaA0An] é-0E®
aayeAuaeda° OCi AABE
410A6ayOavaaalaEea- 6EA-1T a0e
O6eU° ai 0a asrchmammaEAsaE e05E-AG EE&y G &
AQCO a4 0d04 6 & BA & & A 0 551 @ DA R 3BA G & O
A a BEOAWEAA 6 4154 ¥ & B 6 B eadhraAAbra b3 A0E A
Ai2AB a4 A 6 828K aMA &l IEDOCAEA004C LA oEAdbabRealk
U6 asdfh U &U i poter- k@A RESudeASHisializer
AUAoOaé+Aé 6aay sAdtodeek4izo@ G 11 AROE
gocyiaoneaecoi anOhEdoaBcAz2dWaLAE
a4 17BHpdA E - adlbirepgal O UEe G e haise 6 v A a
Doneplgz A 6 O 1 Hydiadpribicdniem@idnsA 4TRA SEMR 667U
PHE 2ABYR AjL A 6 O THydbGen BabaEEOARAE BE LA § Ad C
" StackiAgoA & OTIRB A TRR PB6A TYR®B41A 6 B4Ua i AT U

W Protein
Ligand
Water
Charge Center
Aromatic Ring Center
Metal lon

e+ Hydrophobic Interaction
= Hydrogen Bond

m-Stacking (parallel)

a6 R UHAKAD EE20 (Aohepexil)

@ 6Mebssa F Adasa@ 20017 (
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Vvagcéi aOonép&d A NOhAE BirAEGHxeUed AAUOD®
yi1 ANBHE&A O e E6AaAaEé a- 6 EADEABICHHE B
aAaEéa- 6EAACABHGAEYRMADAAOGBYE VUGE-T B0
aRAaEéa-0E yRoéT Al -alAaEea- 0Ee &-
yi 0D EKRA6-E 01T AOT AT 6éean AafadijaaA
A6 A0 07T UO-1T aU

410R6 a4 @C6aayeAuaesa° OCt AABE

DA ACO6 (CUCBHR W B 6 AA & RGICOA sddAE U
=-40.919:95.841729.39R U 6 Gl 6K A E -6@ A xp0AAax60/Ai °
ECoUeUatT UAUA e DT Gia ly BedA Al ieed Ay OEG &
40-3a-A0A0O-0EAOU AaiA6ayR6¢aEC
AbalUoU@+AA-6é0UA° A6 E@O6Eal-yRoE

S ~ ~ ~ A~ Ve

e - ~ ~ ~

. - ~ A~ ~

Va03aE®CO AXBEUCRNDOBEEDRDIDODEAYLCRA & (
ie-60Ex®0AAUO° Ao UAadOi nadoaUAT Ealac
Ya®eAobaé+ Aé o RiiolenBajAMIOPHEGNDA &) A &
A 1 denepezil, catechin, quercetin, cynaropicrin, mesuaferrone A, r
pipercallosine, piperlongumine, CBDVA, CBDA, candflasen iC, canr
denbinobir ¢ E & T OA w¥arhak 8 i A)KE 6 BEIEmBERKSan,
AlharbAhmada¥ada®,0 2 3)
TRP 288A=TYR 342/ tddhepeghlantaminestiguaine, epicatechin,
chlorogenic acid, catechin, quercetin, apigenin, mesuaferrone A, |
piperanine, piperine, piperdadine, dehydropipernonaline, pipernonal



I

piperundecalidine, pipercallosine, piperolactam CACBBEYATKIBG, CE
N-THC THCA, CBC, -cannflabirandpumaroyltyranhib@ns
feruloyltyraminaisaffeoyltyramine, canui@pisinobin, cannabistilbene I,
dihydroresvehatedinnabispiran ¢ E ¢ 7 O A Hmai A A)ET6 dJé !
KI K&amal e A2J0 I)U 3

410406 a@dCo6aayeAuaesa° OCT AAGE
(Bindilmergy)- 6 B 20 EE 6 Ua + OE 0 U 2aacaly-sdAyulbeee
EoOUAoU&aO- 06 | 40ER&c6H & £ AAChE D &0 A d
OO0EAE QEAUOG6AG6EDOH C
O BEEOE A - 6 BdOrEdEioUGAUEetc@im@®d 0 E a U 4
AoUx6 AAUDRBL@EN é¢auUaRaAl Eaxd

®2Co6 ' HxalRa e6ae CcéA- b R(akocka
aoAYUU

1 - Donepezi 11. 7

2 - Gal ant al 9. 6

3 - Ri vast i ( 8. 2

4 6y Ocbetul in 8.5
caryoph? 10.0
Jact# gt o 8. 6
boswel | i
ecgoni nt 5.4
epicat e« 10.0
| upeol 9.0

5 cauelhexanal 44,
tetrade:q 6. 2
| i monen -7 . 2

ZC1 nnama -7 . 3
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®2Co6 ' HealRa e6ae CcéA-ob R(akocka
aoAYUU
IHe xanol 4. 4
aamyl ci -1 .7
al cohol
1c8neol 6.9
Pinene 6. 7
| i nal ool 6. 2
-terpi ng 7.1
1+t huj ene 6. 8
pcy mene -1 .1
(BOcCci men 6. 6
camphene 2o
cigpiperitol 6
endfenchol-( 5.7
fenchol)
gerani ol 6. 7
geranyl 7. 2
ger macr ¢ 8. 6
| i monen 6. 9
ner ol 6. 3
ner vyl a 7. 3
myrcene 6. 5
spat hul « 8.1
t erdmil ne 6. 8
terpinol 1.
bcaryopt 8.5
b-elemene 8. 5
bpinene 6. 7




2Co ' HeAllRa e o0 a,é‘,Cc’ A - 6 R(akocEa
aoAYUU

b-selinene 9.5
d-cadinol 8. 7
d-guaiene 8. 3
( bulnesene)

-cadinol 8. 6
-humulene 8.5
fanasinsene 8. 6
$hellandrene 6.9
-selinene 9.5
terpineol 6.9
13epimanoyl oxic 8.5
repa-selinene 9.2
Borneol 6. 4
Camphor 6. 8
Eb-ocimene 5. 4
epa-cadinol 8. 8
guaiol 9. 2
isoborneol 6. 4
phytol 7.0
pi nene 58.
sabi nent 6. 7
scl ar eol 9. 3
at rdmenrsg a 8.5
azingi be 8.9
af enchol 6. 7
H erpine -/ . 0
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G064k CCA- o0 Raock

d0AYUU
d3car ene 6. 8
6 y@oalt hymoqui 7. 4
t hymohy 7. 2
t hy mol 7.1
aPinene 6.7
bPi nene g
pCy men e -1 .1
carvacr 7.1
di t hy mo 10. 2
gal I i c 65.
ferulic 7.5
vani | |1 « 6. 5
pc oumar i 1.
chl orog:¢ 1 0.
catechi 9. 3
guercet. 9. 4
apigeni. 1 0.
| i nol el « 7.5
o laeciicd 6. 7
pal mi ti ¢ 6. 4
stearic 6. 8
| auri c 6. 4
myri sti 58.
| i nol eni 7.1
7 aANAdcostunol 9.0
di hydr o« 9.3
dehydr o« 9.5
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2Co ' HeAllRa eb6akCcA- o R(akock
aoAYUU
mokko | 9.5
cynaropi 9.5
8 YaeE(‘)Ug-terpine 7. 0
at er pi ne 6. 9
anet hol ¢ 6. 8
t hy mol 7. 2
aCopaence 8. 7
eugenol 7.0
met hyl 7.1
caryoph» 8. 5
t rHasnese u g 6.9
i soel emi 7. 3
tetradec 6. 4
9 Of AUUO me s u &f e | 11
me s u Bf e 11.
me saand: 9. 2
a-amyrin 9. 2
b-amyrin 9. 8
i-si tost 10.
10 Aa@piper ani 9
pi pering 19
pi perdai 18
dehydropipernot 19
pipernonaline 9.7
piperolein B 9.0
piperundecalidin 9. 8
piperchabamide 7.1
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2Co ' HeAllRa eb6akCcA- o R(akock
aoAYUU

pipercallosine 9. 3
retrofractamide | 7.5
guineensine 7. 2
brachystamide E 66.
pellitorine 7.5
neopellitorine B 8
brachyamide A 6. 7
piperolactam C 9.1
piperlongumine 9. 4

11 ABGEAINt erpi ne 7.1
ht er pi ne 6. 9
M4 erpine 6. 8
terpinol 7. 2
cineol e 6.9
iEudes mc 9. 8
ner ol 6. 2
t rraenrso | i 7. 8
A4 soprop 6. 7
al cohol
3d7 med h- 6. 3
di-3e n
3d7 meGem 3.9
1y -Bo |
3met h-gollh 5.1
cCpPsperi 6. 8
borneol 6. 4
el emol 8.5
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%C é ' E" ",\I‘m"
a6AYUU

G064k CCA- o0 Raock

but anal
ger macr
2d6 meH h
enal
2heptano
neacydt at
ger anyl
e dor ny |
Ssdaut vyl
allrmmad
isesqui f
hcedr ence
i1+ huj ence

o o

12 Aol Eccannabi ¢
Aci d ( ClI
cannabi ¢
cannabi «

annabi «

CBDVA)

annabi «

annabi ¢

CBDA)

etrahy«

THCV)

ed t a

tetrahyi

Il ¢ acid

Ol N N0 N0 O~ ©O

~N O




@eCo6 ' HEalRa 664k CcéA-0b RakocEn
aoAYUU
ded t a 10. 3
tetrahyi
( THC)
tetrahyi 9 .
acid (TI
cannabi 9
(CBCV)
cannabi 9 .
acid (CI
cannabi 9 .
(CBC)
cannabi 9 .
Aci d ( ClI
cannf |l a 11. 2
cannflavin B 11. 3
cannflavin C 10. 3
Ntrans -10. 2
coumaroyltyram
Ntrans 9.
feruloyltyramine
Nt r-ans -10. 1
caffeoyl
cannabi 9 .
denbi nol 9.
cannabi 10. 1
di hydr ol 9 .
cannabi 3.
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@eCo6 ' HEalRa 664k CcéA-0b RakocEn
aoAYUU
cannabi 9.2
cannabi 9. 2
hordeni 6.5

410méaéﬁ6wé&éaﬁéﬁia®ﬁ@@@uélﬁya6 UAuO

ModediiGroup of thelSstisge of Bioinf@rsdicA 38 A O6 4 Aau - 4 é
e 6aAel-4aaxdaeédA T0Ey RBBED-0% G
€ Oepicatechin, lupeol, cannflavin A, cannflavin B, cannflavin C, cat
A aafiigefh- 6 Uy AOO° Ad @ Ua A jhasuafbrohdc i U
mesuaferrdne BEEG TS ALY & Hvdioge ®BokidEALLegpor, HEA)
aoHBM 61 & Aeta raEzlmw-LMeﬂsﬂJH;[mf@en BE@ Hoaol)
HBDY o i (MBI E & & A el & sakilliodod@iie A G @DO Y Y |
RO UUM @BAA & pAi6-URYouU HBDBLC @id0&a oy EAJ- (
Topological Polar Surface \iedi(RR80) % ¢ 0 U ga @G) O°A6aU
a6 A-0U- 11a6A% & -i @Ay azBrissiifea o :
mesuaferrodelBo i 4 0 Uipingkidoltiré\ yniEsuﬁeEseraAn
mesuaferrdd®B & & - Ye—6eUyAM GG Qo AdadandOie a U
AZedl 20 8 & SCHGEEEOA 6 i A F 6 & GGHBAOIZEFOG-6 E

OohiEOe a Uo Odd@auEAdid @A BOF 4

=7 e6aAMol ¢ Nun NurTPS¢Li pBB
eau aaxdae wei Hhbo1HboO
accedon

ény epice 290 6 5 11C Ye No
| upe 426 1 1 20. Ye Ye




8¢

=7 €60aAMol ¢ Num NurTP{LiIi pBB
au axdae wei Hhbo1HboO
accedon

UoUmesua 542 10 6 172 No No
A
mesua 540 10 6 177 No No
B
me s u a - - - - - -

~

Aol cannf 436
cannflavir 3 6 8
cannflavin 4 3 6

10C Ye NoO
10C Ye NoO
10C Ye NoO

11C Ye NO
131 Ye NO
90. Ye NoO

yad6 cate 290
quercetir 3 0 2
apigenin 270

U1l N OO0 OO O
w o1 ol w w w

& 0 4 DG @C 6 U6 a A a0 ad®d0 oA
AUFGS523F1 /MBI 8 CEY-6 Uy AOO° ABROHBHIY W
R 0 U U fiHyidrégénaBene Accefiior, HEBY 6 A 4 A e1606dia o 1
EC6 Ue UY 0 Hydiogef Bott Dénkm HBMBE EVa A€ 6 6
y @5160-A0HK 6 4 KU A &y ADOS &b é At a0
Polar Surface Areé @RSA)ze UY--a4 W yeld@@rBAAGEAU-80nUy- &
y @ 346 AOWigindkvidlatiod 4 A s uY-—-a6i WysdA® e AR (i
GE6 U6 4aAUO ecadEyrdd @ éciopighii i i etk 64 V-
eatT EaO- ZLIOEAeOEO6AaO6AEA0E
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O6EAEOE & U0 OA@IEAG 30&AAdT BEDS 4

%lz éééAan—lMol.e Nuan“TP‘Li pBB

eau we l Hb O | H

accebo‘

dor
ény ecgon 185 4 2 60 Ye No
Aol mrden 165 2 1 23 Ye Ye
Radad pi per i 287 3 0O 38 Ye Ye
06 ( pi per 285 3 0 38 Ye Ye
piperd313 3 O 38 Ye Ye
dehydropipernc 339 3 O 38 Ye Ye
pipernonaline 3 4 1 3 O 38 Ye Ye
piperoleinB 343 3 0O 38 Ye Ye
piperundecalic 36 7 3 O 38 Ye Ye
piperchabamic 395 4 O 38 Ye Ye
pipercallosine 3 2 9 3 1 47 Ye Ye
retrofractamid 355 3 1 47 Ye Ye
guineensine 383 4 1 47 Ye Ye
brachystamidi 4 11 4 1 47 Ye Ye
pellitorine 2 2 3 1 1 29 Ye Ye
neopellitorine 2 3 5 1 0O 20 Ye Ye
brachyamide 3 8 1 4 0O 38 Ye Ye
piperolactam 3 0 9 4 1 60 Ye Ye

& 0 ARPU-HDBRGHHCO U6 a A 0a03 ad®d0 6@
T a02804B5Qpmd#l Z CEY-0UYyAOO° AEAH® A8 &
Y G - & o U RyalrogeriiBarid Adoejiipr FHERA(6 A 4 A 616061 4 o
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A @i EC6 Ueé UMydregan Borfdl ®dnbiniBO)SDORRGEA R & 0
y @BI0-ADBE 6 &4 A UMA-eal U ja A A @ UGB @ 8 52 i yO R
Topological Polar Surface &\ (APS8A) -Ya-A0Ay UASCRID 8 caall
A-0U- 1 34 AO0 Opnadiida@®de é A el -Ya-AAWYUAAK
Ao a Ba-neyladoola gCo U6 a RWeEsLa@®D gEY 4
& jcdh n n gdnnabidiolictaddd, r a hy ddoamamalaiba mro
Axzfannabi déic-dmeni cOBEAERBROO6E D6 & €
OoKAEOE a Uo OA@IEAARDUBATIRIE @D °

B éo6aAa Mol ¢ Nur TPSLi p BB
o A W& e YN . Nur
éda Uo U1 weli Hbo
Hb o
acec
don

Aol canna 332 4 3 77. Ye: No

riani @
(CBG'
canna 316 2 2 40. Ye: No
(CBG
canna 286 2 2 40. Ye: Ye
( CBD
cannalt 330 4 2 66. Ye: Ye
ai d (
canna 314 2 2 40. Ye: Ye
(CBD
canna 358 4 3 77. Ye: No
aci d
ded¢ t 330 4 2 66. Ye: Ye
Tetdr a
bi vaeri

( THC



=7 ééaAaelMoIeNurNurTPfLipBB
eda UBUT wei Hbo
acec
don

ded t 314 2 1 29. Ye:! Ye

tetral
bi nol
tetrmn 358 4 2 66. Ye:!: No
biaol
( THC
cannal 286 2 1 29. Ye: Ye
varin
cannal 330 4 2 66. Ye:!: Ye
varin
(CBC'
caabi 314 2 1 29. Ye: No
(CBC
canabic 358 4 2 66. Ye: No
acid

c6aAei-~aygdi a°Uo6U RUe-06 A6ag@Cou
134.2226.39gmelc EY-6 Uy AOO° AUA6aUany asd
a1 a Gjdiodet)Bod Accepiior, HEBRIG A A & 208 e o 1
EC6 Ue UY 0 HydiogeR BottDénkm HBMRBE Ea A6 6 6
V @516-AcOHE 6 a AUA a0 -4ay @1 4 °Topbldyieah Roldry A
Surface Area @PSAA et - a4y @1 & ° U6 U Y@ 346 AAOD
y A O Qipinfskviddatioro 4 At -ay @1 a° U6 UY-06UYy
AuOeaUo 06 @6 E Y cargophlyllBreedihénd, gerdcrene’? U
b-caryophyllédnelemeneselinengguaiene; humulenepanasinsene,



8!
-sdhenegph-selinemetranbergamot@naizingiberénéd - € 6 4 6 & »
Y-0UyRAOBEAOQEBDD EOOAOE
O6MEOEe a U006 BOEAGEAORAT EEO6AAaU-

B ¢éd6a/Mol e Num NurTPSLi p BB
éau ydiié wei HborHbo
accedon

ABE h- 136.0 0 0.0Yes Yes
terp
h- 154.1 1 20.Yes Yes
ternp
4 er 154.1 1 20.Yes Yes
terpl36.0 0 O. O0Yes Yes
bornl54.1 1 20.Yes Yes
nerols54.1 1 20.Yes Yes
cis 154.1 1 20.Yes Yes
pi pe

Y ®2E a- 204.0 0 0.0Yes Yes
Copa
anetl148.1 0 9. 2Yes Yes
cary204.0 0 O. OYes No
ene
O 136.0 0 0. 0Yes No
terp
| soe208.3 0 27.Yes Yes
tetr228.2 1 37.Yes Yes
ol C
t hyml50.1 1 20.Yes Yes

a- 154.1 1 20.Yes Yes




8¢

B éo64a/Mol ¢ Num NurTPSLi p BB
éau ydiié wei HbhborHbo
accedon

terp

UaUh-amy426.1 1 20.Yes Yes
i-amyd426.1 1 20.Yes Yes
i 414.1 1 20.Yes Yes
sito

y@o6 thyml64.2 0 34.Yes Yes
one
thyml66.2 2 40.Yes Yes
O qu
thyml50.1 1 20.Yes Yes
aPinl36.0 0 0. 0Yes ¥s
bPi n136.0 0 O. OYes Yes
pCy m136.0 0 O. OYes Yes
carvl1l50.1 1 20.Yes Yes
dith328.4 0 68.Yes Yes
none

éau lc8nlb4.1 0 9. 2Yes Yes
$inl136.0 0 0. 0Yes Yes
|l T nalb54.1 1 20.Yes Yes
- 136.0 0 0. O0OYes Yes
terp
+thul36.0 0 O. 0OYes Yes
pcym134.0 0 O. O0OYes Yes
campl136.0 0 O. O0OYes Yes
cis 154.1 1 20.Yes Yes

pi pe




O

B éo64a/Mol ¢ Num NurTPSLi p BB

éau ydiié wei HbhborHbo
accedon

endol54.1 1 20.Yes Yes
fenc

geralb4.1 1 20.Yes Yes
geral9oo6.?2 0 26.Yes Yes
acet

gernm204.0 0 O. O0OYes No
eD

| i mo136.0 0 O. O0OYes Yes
ner o0lb54.1 1 20.Yes Yes
neryl9o96.2 0 26.Yes Yes
acet

myrcl36.0 0 O. 0Yes Yes
spat 220.1 1 20.Yes Yes
I

ter4up154.1 1 20.Yes Yes
ol

terpl36.0 0 O. O0OYes Yes
b- 204 .0 0 O. OYes No
cary

ene

b- 204.0 0 O. OYes No
el em

bpi n136.0 0 0. 0Yes Yes
bsel 204.0 0 O. 0OYes No
dcad222.1 1 20.Yes Yes
dguaz204.0 0 0. 0Yes No




eé6as/Mol e Num NurTPSLi p BB
ydi ¢ wei HborHbo

accedon
cad222.1 1 20.Yes Yes
- 204.0 0 O. 0Yes No
humu
- 204.0 0 O. 0Yes No
pana
ne
- 136.0 0 O. OYes Yes
phel
ne
- 204.0 0 O. OYes No
sel |
- 154 .1 1 20.Yes Yes
terp
18pi 290.1 0 9. 2Yes Yes
man o
oxi d
epi 204.0 0 0. 0Yes No
sel
bornl54.1 1 20.Yes Yes
campl552.1 0 17.Yes Yes
Eb- 136.0 0 O.O0OYes Yes
oci m
epdi 222.1 1 20.Yes Yes
cadi
guai 222.1 1 20.Yes Yes
il sobl54.1 1 20.Yes Yes




9.

B éo64a/Mol ¢ Num NurTPSLi p BB

éau ydiié wei HbhborHbo
accedon

phyt296.1 1 20.Yes Yes
pinel36.0 0 0. 0Yes Yes
sabi 136.0 0 O. OYes Yes
scla250.2 0 26.Yes Yes
atra 204.0 0 O. 0Yes No
berg

a- 204.0 0 O. O0OYes No
z ibreg

Her 154.1 1 20.Yes Yes
d-3 136.0 - O.0Yes Yes
car e

60aAaBa-d® ARVAUITICOUO6aAUN0EAaU0O0
A U £83.8824.29mdl & cadanabisit®—~6 Uy AOO° AUAG &
a a el & o UE Co HyarogeniBorid adddiiivr | HEBASOT Aa-C
U-1T a8AétdambC ¢ W@e b Wyaidden BoRAODOBEHBD)a
O- THBWG A4A &5 & i ERINFaHISHDA G GHBEX 6 & Uy A
Uan vyl o adthyeidgicd &ihe Surface ArgarRTOSRDISki E
violatién- € UA 6 4 @C o6 U6 a A 0 O aNtraoerogltgranimng a &
A adlfransaffeoyltyrainie- € 6 & 6 & x® F-EBAEQ@RIG AE O G &l



Ol

OoBMHEOEcAaU0O0O6DPOEAGEAGRAT EE&6aAeu-n

=7 éééAanMoI(NunNmTPfLipBB
é au wei
accey
Aol Nt r-an 283 3 3 69. Ye Ye
coumar

Nt r-an 313 4 3 78. Ye NoO
ferul o

Nt r-an 299 4 4 89. Ye No
caffeo

cannal 624 10 7 16C No Ye

& 0 & Mas RUDABI 630C0 U 6 & A uabseltaGImod 6UZ0AR
AUE3WBRBEL Ml CEY-6UYyAOO° ABROGHBHIYW
R 0 U U fiHyidrégénaBenE Accefiior, HEBY 6 A 4 A e1606dia o 1
ECo6 Ueé UY u Hydioge BotlDénkm RBHRE EdVa A€ 6 0
Polar Surface Areé (TRSA)ae Ul Y- 4 @ Db A @r84ad@ daB330/0y- a
y @ 244 AOWigindividatidon & A se 0 Y--8& 0 ABG BAIAR DA
@C6 U D A EgesBEd & & & a4 x 1 +a Y - o0bpddEO é U

OoAEOcaAaU0O0O6PBOEAGEAGORAT EE&6aAeaun

BB eéodaAaxu-Mol ¢ Num NurTP!Li pBB
éau wei HboiHboO

accedon
Aol denbii 284 5 1 72 Ye Ye

cannab 312 3 2 49 Ye Ye




O

di hydr 230
cannab 246
cannabi 244
cannabi 244

W w ww

P PP W

60 Ye
46 Ye
46 Ye
46 Ye

Y e
Y e
Y e
Y e

60aARBAA6 UAGHABCOUBHEBGCOEIALD D
AUF4.86855 gm@B1CEY-60UYyAQO° ABE® DB &Y
R 0 U U fiHyiragénh@Bgnk Acce(ibor, HERY 6 A 4 A e1606afia o 1
ECoO Ueé UY U Hydioge BohtDénkm RBHRE EJa A6 6 0
¥ @ 516-A0HRIE Y& A sy -AADACHBIA-6 aRRIM A A & & AARG-CO)
Topological Polar Surface é\réai(PPS&R)a--a Ya 6 dJU yee® A0 ° A 6
y A O Qipinsividlatdo 4 A0y VOSRSAVANAD ¢
At Oé a Uo O06 i \E Raiilckhiadiiar thé nicidibaa 0 4 x | +

Y-0UyRoOEAG QEDHOVBEDHOAOE

O6KEBEOE a Uod O 2k £ A6 & a0 BIAEER

B ed6aAa(Mol e Nun NunTP{Li p BB
é au wei Hboi1Hbo
accedon

y@6 galli 170 5 4 97. Ye No

ferul 194 4 2 66. Ye Ye

vanil 168 4 2 66. Ye NoO

pcouma 164 3 2 57. Ye Ye

chl orc 354 9 6 164 Ye No

e0aAxeuRBg PO aAaPCa AHALICHE A A
A U £20.85F1 3/md b y RaceiEkétdtsoswellic dcal- Y -6 Uy A

Ve 7 N ~ z

HBA) - THBAI6 A & & e16876a3 fiaEeQ oYU -UoMabogen Bokio U



o

Donor, HRD) 7T (HBD E & & A 65 &6 i€ & @ 10 A YB-d ADYD P A
Ua iy asd-udniemisgodddad Suatc@eed(PPeA) - 4 y @1
Y - 6 Uy A Gdralacs sAlhao 4gaicab gindidyibl st yy 280k
& Bécetyl etb-boswellic acil - Y € 6 8 ¥ AAAua0zECaoUboCEd @
EeURdA@d@iecoadcaxDoagheBEPAaO666EA
O6hEOEeaU0O0OB6BOEAGEAORAT EEO6AAaU-

B e6aAaeMol ¢ Num NurTPSLi p BB
& au U UT wei HboiHbo
acce¢edon

ény betu 442 2 2 40. Ye Ye
caryo 220 1 O 12. Ye Ye
oxid
JacelLl 512 5 1 80. No Ye
k ebt o
boswe

80ai 4l -ao EAS EDACAU GeaAA Ui @ a8 O GRAUBR
aay aeA 10212a202mMBlFEC-RRYE- 6 Uy AOO° AUAG 4 U
EC6 Ue UY 0 Hudodger BobdAécatioraHBBR EAA & & - 6
Yy @408 &d B Co Ueé U ¥Hydroden BoRdDOE@HRBOBOOR § i /
U- 1 & A é5h é trassedligui—oyA 00 W H ARRCCAA ¢ aCrl
Y 6 Eopolbdical Polar Surface M@=E(BPESA) - 6 14N FEM@ G 6 |
A TLigindkiiolat®ro 41 4 0 - AV EABEAVAD &MHTOD &
@6 EV a4 én Eassdthcecocasax Do & X6 BEPAAODSOE



Ot

OokAEOEAaUOO6PTOEAGEAGRAT EEGAT AU -

B edaske Mol ¢ Nunm NurTP Li p BB
6au AT @A71 wei HboiHboO
accedon

ABE cine 154 1 0 9. Ye Ye

iEude 222 1 1 20 Ye Ye
t rraenrs: 2 2 2 11 1 20 Ye Ye
4 150 1 1 20 Ye Ye
Il sopr
al co
357 154 1 1 20 Ye Ye
di me-
1d63etr
357 152 1 1 20 Ye Ye
di mea
e -y -Bo |
3met hy 116 1 1 20 Ye Ye
20 |
el emr 222 1 1 20 Ye Ye
éau IMHexa 102 1 1 20 Ye Ye
aamy 204 1 1 20 Ye Ye
cinn
al co

aay eAd 20388 ROECEE-60UYyAOO0° AUAG &L
ECoUeé UY 0 HydodgeR BohdAécagiora BB EAA & & - 6
y @408 &6 B Co6 Ueé U ¥Hydrogeh BoRdDOnBfHBINBEDE § d /



9

U-7T aAe560HAelydyd-AGBIHA @O ALkBB A
A ®opadogical Polar Surface \r@E(BPESAY - 6 UL4A @A © 96 1
A 7LiRitks violatiord 4 Al - Ay Y ¢ A8 BEADAB A BEG A4
D6 E 46D HE R

O6adaocE
ORKEOEAUOOBDTOEAGAAGRAT Eé 64 Aeu -

=7 66aAae Mol ¢ NuitTP Li p BB
oA s - . Nun
c6au Aedy g wei Ho o M
AaxelAac boi
acC C ¢
dor
aAl costu 232 2 0 26 Ye Ye
Aandi hydr 234 2 0 26 Ye Ye
dehydr 2 O 26 Ye Ye
| act 230
mokko 232 2 O 26 Ye Ye
cynar 346 6 2 93 Ye No

& 0 aFAatdhydro@lboe -6 A6a@d@CoUo0aAu0e a
aay aeAl 2622@4mMBUsECEYE-0 Uy AOO° AUAOG AL
ECoUeé UY u HydingeR BohdAécéiora BB cEAJE R & - 6
Yy @408 &d B Co Ueé U ¥Hydroden BoRdDOEHHBINREDE § d /
U- 1 & A é56 6 aRhtdejidio@¥harAlbYUA OO° A6 aUany a
Topological Polar Surface Ar€ai(T@P8AA = 6 U 1400 deki & -ADi OF
A TLigin&kviolatidro & Fatshydeotioni - 6 Uy AOO° é e UA
@6 EYVE&EDEE 2w -GdamdE BBE-EDH A 6080EIAE80FE
O6aBvaoE



Ot

OokhiEOEaUOO0 IPEACEVDRAG &€ HE A U -

=7 é 6 aratt Mo | «
éau hydr ocwei

N u
Hb o |
acec¢

nNUITP<Li p BB

AdEalklromma: 204
j - 204
sesqui ¢
hcedre¢ 204
fjtuje 136

0
0

Y e
Y e

Ye
Ye

Y e
N o

NoO
Ye

6041 AU-A0EA°EOUT 0 ea OAnaldalC éiiC
aayeAld 22amMBBEENYE6UYy AOO° AUAG64AU
ECoUeé UY 0 HydodgeR BohdAécegiora BB EAA & & - 6
v @408 &6 B Co Ué U ¥Hydrogeh BoRdDonBfiHBINBEDE § d- /
U-1 aAeésediaa @il @odAs B OO M biGiye
Topological Polar Surface Ar@aTP8AA - 6 U 14A apAeG-@°1 &
A TLiingkiiolatiord &4 1 & G - aYo-EoARVEARAIAS 28 O0A U a
@O EY & e BEEm#scaodadE - DY EAUBEOGEa D6 &

OokhiEOcaU0O0O6QPOEAGEAGORAT EEGAT AU -

=7 édas Mol ¢ Nun NurTP:Li
6alu aAaoEA wei HboiHbo
albAo acce¢don

p BB

ABGE buta 72.
ger mi 218
256 140

Ye
Ye
Ye

Ye
Ye
Ye




Of

=7 édas Mol ¢ Nun NurTP:Li p BB
6al0 aAaoEA wei HboiHbo
abAob accedon

di me+t
5e n a
2hept 114 1 O 17 Ye Ye

66ail au-a0oEA°EoOUyT éey@OoBECBUB G|
T a0LAGREILEMEB 1 EY -6 Uy ADO° A EAXH D@ &R
Y U - & 0 URydlrogeriiBarid AdoeitiprEHEBA6 A 4 A €166 1 a4 g
A efl E C6 Ueé UMydregan Borfdl ®anbiziiB®)snOmay acA R & 6
y @ 58060501 (A U Y& BIA ABDOUIAA @aBBaH s oiad & ¢
Surface Area @RBA)a 6 A - 6 140 A A @ Giimdi@ation @ - 6
8041 Al YaBA ARy GOAN 64 A U@ Ml
g0acaxl -OYEAOBEOGAOD6BAEES O-
OorkiEOealoO6POEAGAAORAT EE64aa0EA

=7 6HaH Mol ¢ Nun NunTP:Li p BB
a0 a0 EA wei HboiHbo

y 01 acce¢don
ABEneryl 196 2 0 26 Ye Ye

gere 210 2 O 26 Ye Ye

prop

e Hdaor 196 2 0O 26 Ye Ye

acet

sewut 116 2 0O 26 Ye Ye

acet




10

e6aAeu-aAabaAaol RYeVeCADEDR
AUEB @EBM#A 5 CEY-0UYyAOO° ABROHUBHN M
R 0 U U i Ryidrégén@Bgnt Acceftior, HERY 6 A & & e1606dfa o 1
ECo6 Ueé UY U Hydioge Bott Dénkm MBHIREY Ed)a A€ 6 0
V @50 ADA)eY DAY QDOA A0 UGG M am: eC/
Surface Area @PEARA 6 A - 0 UA Bed DdEFiddkividlatd) 40 - 6 4
Al - ¥Aa03RODAO 3 BCoOUO AR UDEH &id OO D

A stearic a4 0 a x| +OYEAUPBAROOEGOD6BAEEA
O6BMEOEe aU00OB6DBOEAGEA0ORAT EEO64AAaU-

B &éo060a/Mol e Nun NurTP!{Li p BB
dau AaO& wei HboiHboO
accedon

y@dolino 280 2 1 37. Ye:!Ye
ol ei 282 2 1 37. Ye: No
palr 256 2 1 37. Ye:Ye
ac.i
stea 2814 2 1 37. Yet! NoO
| aur 200 2 1 37. Ye:Ye
myri 228 2 1 37. Ye:!Ye
aci
| 1T nc 278 2 1 37. Ye:Ye
aci

6041 AU-A0EA°EOUAT 20adUCCORUS -
T A0bAEREEMB Z CEY-6Uy AOO° ABEEL® A8 &)
Y 0 - & 0 U RydlrogermiBarid 2doeitiprEHERA6 A 4 A e1661 4 o
Aaen ECo Ue UHydregAnBorfblﬁ)chﬂ%Jz’i—HB@iﬁ]DIIa“ﬁEﬂb-e(o




10

Polar Surface Area (DRBA)6 A - 6 UM 8 i\ O-Qipili &7 § ¢
violatiénd 41 a0 -0 EBWEAODABHE@Co0 8D OAUOE 3
RUB GBS 6 4 a0 EAF Elo-UAY GaiCkniad B @&d050@ & a d
O6lEOea U006 PBOEAGEAORAT EEOAT AU -

=7 éda Mol e Num NunTP!Li pBB

84a0 Aa0EA° wei Hbor Hbo
ai O accedon

éau hexa 100 1 0 17 Ye:Ye
tetre 212 1 0 17 Ye:Ye
|l i mo 166 1 0 17 Ye:Ye
al de
Z 147 2 1 32 Ye:Ye
ci nna
de

e0aAaeu-4aa6 Ul & R Uea60U Adoa oA BOA
1641 RIMB3IEEY-0UYyAQO° ABEGO DG DY A
a1 a GlydjodgenBoid Accepior, HBEBRIG A 41 6A ¢ 308 e d o 1
ECoO Ueé UY 0 Hydiogei Boht Dénkm RBMHRE EVa A€ 6 0
VO 5& ADAFHAOAFE A D s Ra- iR FdapdlogiinCrylir & of
Surface Area @EBA)a 6 A - 6 140K s @ Qifinkidi@ation @ - 6
E0aAX6B8HARODRLATCOUO A A (BB DD
Ul &é 0 a6 ax IdherGmEyaA0 waeEaE e ai Eao-

@
y



10

OokAEOE &4 Uo O6 ZOOEADaEAARARRAG ETea0G°A a2 U -

B ééa/MoIe TPSLI p BB
e au ao U wei Num Nur
_ Hbo o1 Hb o
anal
. acce¢edon
Ui a

Y®eE euge 164 2 1 29. Ye Ye
met 178 2 0 18. Ye Ye
euge
tr-a 164 2 1 29. Ye Ye
| soe




Uz
caulUYae 1Ta6Ua0aYaeAdaedE:
eatUAexeiT 40Ua0aYxerA64a@0eal E

A6 anroopaHd Bl b -yAdE o AEAIFMS: 0 E§ AV
y BAUG A D6 ¢ aheacdaxe oA BRIOHI & B BEYIH!
HPLOWa Oa peée kéaOai i 1 UAS-B@bEiiois @4 é
AUAééééihtérm@fﬁd @ UHiICE-O6 @ @Sy NG WA & +
oyASR‘NﬁmmddeerrwdE OaeEeéeT UaeaeAl EAT
BEMEMRE 6 B 4 x ABDA K& DHADOLK A6
aPIONMRBA- a0 UAG6E Uda 6 DIU& o [B-AHIDEERDE & 6 &
VR CET Al - YA OA6aAEOEA6aAaaUAUU-T 2

AUA6aedoyAaoni "yRoaAaEAaoCEY Ooae
NTHA €86 ¢ A0 1 EAAGAAG VAUGIEITOW &1 B (
& C6 1 aABD eAaUcAedradaitgsfAaicoTnA B -AR LEA 6 &4 é
TH@ &€BB UE 6 U e 6 E o sysieinGuitdbility ¢ © 3806 AD &
5 7 U Urastlulitiiliog@aatéhuiinn efficireRSER® A - 61 3
A
Oreid
i

O0° @ éail aaolU Aeée OFE Aa 6 Aa cCaAeo-&
g SAGE Riget] IA® @ )e 6 y A & o(iiri e° pAri p- BYoadyE BAi ¢
Aa0UAE- AAbaedyAaoni O0CoaoUla
AU BocesE 6 7 UA @& 6 a x U riAethedivaiijlativAELR 16 OU
Ae6aECOY Bpécifiity 2 6 &b @ 06 PBOEAHE A 4 6 1
R Upeakdstention fin@ 4. A ABRIU6 @6 O6aaxaCo0o0U A:
ééyAémﬂﬁﬁE@Aééaﬁ@@BEAéééECmyBéf

(: j><j>(®'?)
O<C~C Oz

e
Jy
A
6

rAnféd -6 E-eEAe oﬁB)DLﬁCBUwW@%LEWnEEAEl—-I%E
Asadccalrem cardly) Y 0DI0.90 BBAIID & fi E—l e EAe é
yé- U04aEMMTH® & &4 4 @05 ADFd/E Yz izl

61 & Oory B BoTNIID 0999+ ¢ EA 6 A- 6 10896- A Uy

o~ ~ - -~

E+ Ex g AdH ®Oe-AG Ueyfﬁ%mw&ﬁA@\@@ ,Qé AOBDA




10

(LRQP -6 eBREEYOZeESRa/mI¢ Ey UCUA@o64AY
peal TCBA s ROQa@D-1 622008 C 6 i & 0 (h¥TH@EL®mD O 4 N
V @ 6.9706n@nt OQad2.84820rh/mI¢ Ey UCUAe 6ay A
e 0 00BEFG-610a-6ExUAO-TE AaiAa-UacCo

AUi oeé A-1 A okdréde f0A e prcaiphmp—6\ & 1HJD |
AobaedyAao CBA 6 ochossiye®d @D7THHMAD WA BE
a (RSBainEaday preci$iof (1 $.524J10%¢& B RBE inkedHy
precisiond 0 -1LA20-E.69e EA =i qrolKGABags Spectrometer
y de&ddtor+ ¢ E a 6 jR-eHB 0B Q@ -m o o -ata UWAEeoU E 6 |
éUAZdéaobé U accuadyp@dsinOtdevdid&hd ¢ia 1 a
08.98 9203.72 @RS 1 irifrday precigiod 0 - 0559 9%2.69 &HE
A =?RSBTinkeday preci$ich 0 100 BHGW-EC EO6 AR a4 06
véeRO6.0A1 - A R x2EERGEEU Bed i A0 B A
@6 ¢ aa-Eo Oy RO aA0A)-& RyABamA i A aase6 s Al
E-171 01 AOd 0a ptHgelax Ukt 6 H imaOyEmalms € 1
UCC6i1 UbA AOGAI agi v @aHEDE Vi BB 8-61A5
UCCoOi UoA A6 aeCBY &Ko QHAHE AECOa fUd)
4-DABBMUCCOI UoOA V aegdéi AOBBEIOOAMO G e

6V GBBGEERTHD 6 ¢ E i & O -récavddya B 600G E A &B ¢

YRSH 4 I A+t EY®eA6a@0ei UAed6axuAol-
ATAGALCO 1 2

AUi 0eA-1 A6aAo Ted €BBEDO & HE -6 Bed ded
Ab6aaeieaedad ASRIILIURHIUG Ap Oy g i AOo e
Ab6aendd®DAUE O- AA- PBondondspersidndpicd A 1
-6 A6 4aeeiedba AMipdaAricEnOlecHld)ibeEa A4 62386 ¢k
T E R oalyUefiekgy f@rd hydrogen hbidiiga y U & 61sPU y @ 6
AnHHB &€€BB o U006 e @CoOa@iaedaedadaxadCol
®&h @i 0 @ B BSRA=e GHARD ttdRsAtIRSEsO & -~ 6 E i A
AéeoaeéeodaodaxAIRAD & G a6 3 & MBROIHB A s - §

p S



10

(Ra—s)sscéB@mRaﬂg@o EUO CUE- yTE® &8s O A =

AUi 0e A-1 Aj@rydoexdatlc ©Ca 6 A0A L & a A
A E - Y E 2e6oyU3RaugdeiEen@ @ - dibdetedtdcO € 2 & @ ﬁa\é
( Yield) 4 0 - ABIIR3BBEHA G & @Biee! EAE OEAT - Vi
yOoadaeAoU AO-x-06e00x0u006U0U@06¢UCH a4
Y &Y &ed A AAOG-868EAA QR 6CE-

AUl 0 e A- 1 ATHEREBRBAKENE & Aad®iaa600 O C
| +¢EAG 4 EBREDOHFE R 0RO DABBAOCEE O
@6 ¢ aoAUAABEKHGA3DH e E A OBRBaABAADAD T E 6
0.0000R0154180= i A 6 & & o6 *-AHBAJrei6°aBaA50a06 Gi 6 |
a c') é u A é é3a&faé‘nta°@tac'a@djm@6mﬁﬁ5%)g( LmaUeuEasZ
ACo6i UOD

Al & Al (BAdOEsT U IAGHE U @ - 6 égaldntarditeas NEGy W) (
EHBEABORRT (HAAChE 0 E  pomitivddejéagld JIICTUZ C6 A6 &4 @ O
v A- aA- UQaldatanin® 4.niy/Bfk B iildbaignd #8538 0 U
+2484a0¢71 OCOA6AQ0EDCHaADA L) BAEOF O
0.4% 2.3ng/Ml U & 4Goyadh-184@0 ighnl + ¢ EAUOCEY & ® U
Aol E6yUCUeé-eUUaARAT UaoAD&d &mEA(
yUCUédid fed 03 DO d U6 AE R AGH & & DODEE
UanAT DARAUDE & RNd Dd BgdéosBdndibofed & 4 6 A -
A-7 UA+- B&EBod@Bai@o BUO CUE+Ea G-O) ®o 1
Aol a@iady @A a €+ A é syntbatictanaibieitl &1 R -+C
66adaxaeOAbaeneaAl EAT avael a0° AUé 3
O0EAx-0eda0Eée6ad6axU-TEAOUAGDYAGL

~ ~ ya - A 4

aol al BaBoQSBB%EA&ﬁJAOaﬂEﬁJoa‘ano

~ 7.

1A Al W O a@i0BE AU-Ei Uay UCUA U -
y A 0.6380A BBEmggA T EUCCGH1 Uo AOo énedatieé 4 6 A




10

contro)ee A 6 4eéa-0/IARW R & € 8 B &M GAY s Uee-0aUd 6L
¢ Ao O1 & U4 FAdzaot elsoaciiim A @ & @ UDEE\RAO - T C
receptofspe i O 0 & 4 0OBA(fakhbindidoCB Tiréaéptord a4 6 U 0
(DamjAticefi APOR4Yy ¢ U 4

scavenging 38RO GAABN T Uakees A macCINUA EGadesd

AT ¢ A1 a° QB AB6 85 B2 aEgnbAd fGHEE
Aoad-6U7T BGi & 6.2 opghsly i@ -1 aU-ATed6aame 6 4 0
TUnavtei 66an RUe-060 ée6ac@doddOEGAYDI
12.5, BR10R0%OA a860 jgR Ué 6 d ¢ Ao O & BaadAU & 6 «
Brand B, Brand C, Brand D, BrandeihitBembidsFd .y @ -158A0 U

|5 2ugBli89 45 Hugwrli38 36 A1.GRIB 3 4 . &H@MI20263 . 2 1
|6 2 ugBlZ 2 56 BB 253.93 Ougdlyo a €6 8aBA-6
IGAT Eé 60 Astasbic ddaw 8 7 @ C6 Aoay UaoaUy @0
QaCiApeea @1 o (B SAB AT UBipearih
é 0 A 3 éBlandeBliiferAiGBEaNdDO 4 ®AUA 6 4 OBrand)G U u &
A aBfiandi E-Bréand L aBfiand B EEAS Brand A aBfiand@o C E U 6
aohAesayucuavad-e-o0EoCUO0e BCH i«
A DRPH 6 ABZOE A1 @E A ¢ 0A& A6 BBAAC IEG 0D & Gl
E6UeB6EO0EA-T Uil U- 6 DPRHASEGyEEIOE A& & A\ A
AaRU0edAOC6CYyUCUYyadoUT & YKeddeU1 e
AaSingK| t &pT AeocayUCEBERVIDGABA VANDLCE
yUCUée-eUUanAT &ipsiR0s daiiaman Aaé 3
A& A é & ahibalirain barkiee - 6 & E@IKRAN BE&I0o Ay UC
o0 BDER aAT O Akl VAMNDIAADIKCE LG 006 &
SHBYSY U & piperidecs o QBEXD oGy 8% ° | 3-06- B -BRRG &/
UAU- 7 EplAdda b H A &\ 6 B @OHIBH0630A8 6Eodul 0 & & (
Manap e il @& e & @0 AARAGET CARETA O ENdransi
coumaroyltyr@hiiné RCEIS dfftdardk(l cannabagddBy- @ - 6 A 0O (




10

33. AVIAeEéAsEE] UH AACHhE 0lGy-@ 16/ mi@Rawekl fi, A O i
2001304y A5 O7T Ul au el 6 é a nfaoscaleenocaacion aERAY
(amyldije - E Y ae A ROByCA6a0AE60a-6A40-80VEE 8 ¢ T 4 AT |
DNA§ & et éalUeaoRaladoUil agi yi Ual a-
Y 2006 Oxjd@tideCiedsMy A6 UAUT 6 EGCO6AT - éal
AT E Y% i aeae° Aaeﬁ Aé é@ﬁgéimit@rﬁsﬁﬁﬁﬂ?mé U&c’él"ﬂ@z

Asa Bad - 6 U TAU iEae st Usaeraany O 6 ¢ 4 ea (Hﬁo—roA/
ECY Eyaeb3goaA d Jun(Pongtip SitiAsa@iitsanapan, RAOA 6 1T E 6
@6 ¢ & Ao ODs 18,4 Baazs@AI0@E trolox/g plant material
(Sta@wicKrzer#eSip, SzAleelec-l?a)nt@(O P33JEAEOEAI -
& 6 a amn UABYSBANIE A8AB A GG T UBtba A3a806a 0D
AUA6aAl -ai aOayEUI a1 1 06 yeBBARORAG/
Ao U@ @Ga 6 & xAadGA WA AU 6 a AUé ai EA @i
Uanéa®adasdl al REMRBEMERS A A AAUE G
2! a0° B0 ¢ RUAURAFADOY I BeU A sd 500 BB & (
mg/mR 4Gy @ ~268. o£0rml, 53.07+y0WA a6it.69+0rfaym
06 & @anakI ot § Ee 1 OA a- Y & A0 Exlparijddl-id 45 3
yUCUT 0 @A o6l 4a0° é C6 A néubdeyeamfailbk B & 6
@Ol Ea 0add o ANCRCO Y W-0AOW IV °ge GEOIEESA
108 2EMKgOB EC 61 U0 A &8 & (ARGITEEEEMEROA j° eEadOA
ethylcholine aziridini@mpriN(AFO a R & i DRAE-GOA BdTAY- HTE:
a f 006 0 aliaoke-fielse 6 a Enduolegandfdti /A & & ©&
ARD é 3 0- 1AM A &Y DS ¢ & e\Migkd pErdxidldiich 6 &
A @i JAChEEhbdnpathompikunlert, WAtshfithomapura, 2010)
O0EUoCUOCoaoUaocenAaeaoeU E=
AbadBhE&UAT &UT Uuaneael 0éahn




10

E6AAG6aé+AéoaayaeAuaeosa° OCREAAG E
Ao aeé+Aé o U Cratpdd Boacpgrill § O Hudibghdbx 6 &
Interactidnd U A &TRA SE¥R BWHEB 2ABYR AAo ay Ad O7 o U
Hydrogen BArkls) O TPRE @\& &1 A &StackiAgd) @ & GRMA 4 6 a
8ATRP 286A TYRBALA 646 C6 AGHEO-T OoeéaolUao

E6AAGAE+ A e hipdring fpardaddive, deHydepipeidns
N%-TH@ ablfransoumaroyltyréndng 6 & x y Ad OT o U044 Ad &
a4 0 Uk achiedy)-1 U aDonepdizh 26 -1 sl Kea@uaaa. @ AD S04
@6 ¢ & CRPAdabkedliod - 67 A OA A UGB A TRBAG O1 i
TYB M a@FHE 295A é E aec‘) A é O bR léééﬁé&ééaé aéEECEéTyEr

N ~ ~ ~ ~

ASHABOEET LHAACHE @6 4 Uy Derepdteii & G |
e66aoaxAE-yUCUas6aoAedaaAi oeal yvali
A-1yeéeUt AUR

1 AUNewnoadbA 6aACoi UOao0OaNoUOC
A nHHA £8D

26046 COA@LBEEBBDOV A UAEDO C ENR
yi éy i |p|[yeane dekay&replbernonal|nen‘~bT;bmJIaaENﬂinans
B colreaal)







Wb
TYR Y
A:337
PHE
A:338
TRP
A:86
YR
A:341
PHE
A:297

46 R UEBRAL B0 U A bt ReARE SRR BRpendr§y¢ 6 & U (
Ai EsaueAe- E

VR A:451
Add A337

ol ) TRP

F A:86

PHE
A:338 o 4
RP
:286 SER HIS
YR K203 A:4a7

Aromatic
Edge

a6 R UBKAL Do U A ditfymoqUiAdaBEsH | & - 6 E

@ bikddgen&rgy¢c 6 é 1 OAT Ey @6 aUOC



11

‘ ”‘ \ | Aromatic
Ed;
5 - | Edge
@7

Y

6 R UBA AE BJo U A defy@rocostlis IaciRsE -

6 E
@ biddd@gen&rdyc 6 é 1 OAT EaAANAA

: A Ol
Sy GLY
N0
16 B UEBKGAE EJo U A sedkid taciid@RaHi i ¢ - 6 E
@ bitdmgpenddyc 6 6 U OAT EaANAaR O
K203

RafopiddeBEBE Bidd@grenérfyCc 6 & U
EaANAanOuA



6 R U20KAAE B0 U A a@oRaeAdeIFBIA 11 & - 0 E
@ bidddgen&dyc 6 é 1 OAT ExcUAEO UDI

A2553

6 R UalkicAg o UAmﬁBtﬂh’fertbhmE?alﬁ e-0E
@ bidddgen&rgyc 6 € 0 OA T E

M
o
c/
C
c
O
To

b .
ils
LS
RP
5 e 1%
Al24
245 o

A
g A % Sh
A504

m/

aorsUzz&aé&é EJ(‘) UApﬂfemméﬁ‘l
o6 U0OAT EOQOB8Uad Aaefil



11

GLY.
6LU Ai448
A:202
TYR
TR A28 ARG
A:72
PHE
A:295 TYR
PHE A337
A:297 ais
A:447
0
A
ALA
SER 504
PHE A203  (GIV, o
TYR. A i A:122
A3a1
TRP.
A:286

6 R UZBKAE BEJo U A@ﬁyﬂrbplﬂ)éfﬁmﬁbﬂﬁﬂﬁ@
enerdy C¢é 6 6 U OAT EO6 U Aeii R &

PHE.
A:297
TYR
TRP
A:341 A:286
TYR
A:124

6 R U2dkiAd B)o U A besfedRjdiptdllandirdiiglieé -

~ ~ ~ - ~

@ bigd@gen&rdyc 6 é 1 OAT EAD EA‘| - E

6 R U2eKAE BJo U A ecafinBadifBIEBI 1 |
@ bidddgen&dyc 6 é 1 OAT EAO



11

D6aBEOEaAaUUAUUT oUOaABad6aocAoayA-o
— _

c6ae  A-c AU bCea0AGAdDl a0 rad A EELEODIE aca
Red Conv Carl|l PRI P$i¢c PAIl k PDon Unf P-i
( Kc al Hydr St ac« Hydr ore Cat
imol Hydr Bon Bon
Bon
Donej11. PHE TYRAZTRP PHE
HISA4 A: 2{A: 33
TRP A:€ TYR
Gaadmi 9.6 GLU GLY TRP TYR
A: 44TYR A: 3:
ASN PHE
A: 31
Rawti 8. 2 HI S TYRAZTRP
SER PHE A: 8t
A:338
TYR A:Z
betuld8.5 ALA
A:397
ARG
A:393
HIS A:3i
TYR
cary¢10. TYR HIS A:4.
1 enc TRP A:€
PHE
A:338
TYR
Jack41 8. 6 TRP TYR
k ebt o A: 2{PHE
boswe A: 29
acid
epici10. ARG PHE
A: 33
TRP
l upec9. 0 TRP LEU
A:540
PRO
A:537
LEU
A:536
HIS A:4l

PRO



11

gatr eoae A-c A0 OGPeR0AEATD SsBA P00 reA R ELECOILE AdA
amn:i Bed Conv Carl|l PRI P$ic¢c PAIl k PDon Unf P-i
( Kec al Hydr St ac« Hydr ore Cat
Imol Hydr Bon Bon
Bon

A:235
VAL A:2
augermi8. 6 TRP TYRAI
e- D A: 8 t HISA4
TYR A
TYR
PHE
A: 33
HIS A:4.
PHE
A:338
TRP A:€
TYR
b- 8.5 TRP A:€
capn' HIS A:4.
PHE
A:338
TYR
TYR
bel en8. 5 TYR TYRA:
A: 3 . PHE
A:338
TYR A:]
PHE
A:297
HIS A:4.
TRP A:€
bseli 9.5 TYR PHE
A: 3. A297
TRP TYRA:
A: 8 ( PHE
A:338
HI S
cadi 8. 6 TYR PHE
A: 3 A297
PHE
A:295
PHE

=

spatl 8.



11

Q¢ :

.

L éedae A-q A0 OGPeR0AEATD SsBA P00 reA R ELECOILE AdA
Bed Conv Carl|l PRI P$ic¢c PAIl k PDon Unf P-i
( Kec al Hydr St ac« Hydr ore Cat
Imol Hydr Bon Bon

Bon

A:338
HI S
TRP
- 8.5 TYR A
humul PHE
A:338
TYR A
TRP
HI S
- 8. 6 TRP PHE
panse A 8 t Al297
TYR Al
HIS A:4.
TYR A
TYR A
PHE
A:338
-sel i9.5 TYR PHE
A: 3 1A297
TYR Al
PHE
A:338
TYR A:Z
HIS A:4.
TRP A€
18pi 8.5 TYR LEU
man o A: 3 +<A:289
oXxi de TRP A:Z
TYR Al
PHE
A:297
PHE
A:338
VAL A:2
7€ i 9.2 TYR PHE
sel i A: 3 1A297
TYR Al
PHE



11

Q¢ :

.

L éedae A-q A0 OGPeR0AEATD SsBA P00 reA R ELECOILE AdA
Bed Conv Carl|l PRI P$ic¢c PAIl k PDon Unf P-i
( Kec al Hydr St ac« Hydr ore Cat
Imol Hydr Bon Bon

Bon

A:338
TYR A:Z
HIS A:4
TRP A€
e @ 8. 8 TYR HISAA4
cadi A: 3 :«PHE
A:295
PHE
A:297
PHE
A:338
TRP A:Z
TYR A
guai (9. 2 TRP TYRA:J
A: 2 { PHE
A:297
TYR A:Z
sclar9. 3 TYR TRP HIS A4
A: 8(TYRA:Z
TYR AL
PHE
A: 33
at r-ar 8.5 PHE
b e mat: A:297
HIS A:4.
TYR Al
TYR AL
PHE
A:338
TYR A:Z
TRP
TRP
a- 8.9 TYR VAL A:2
zingi A:337 TRP Az
PHE TYRA:
A:338 HI S
TRP
A:86



11

gatr eoae A-c A0 OGPeR0AEATD SsBA P00 reA R ELECOILE AdA
amn:i Bed Conv Carl|l PRI P$ic¢c PAIl k PDon Unf P-i
( Kec al Hydr St ac« Hydr ore Cat
Imol Hydr Bon Bon
Bon
y@o6 dithy-10. SER TYR TYRA:
HI S A: 3 PHE
TRP A:338
A: 8(TRP Az
TYR
| IAE 4
chl or-10. ARGA:2 TRP
acid SER A:2
GLY A:1.
TYR AL
GLY A:L
HIS A:44
catec9. 3 PHE TVYR TRPA:Z
TYR AL
TYR AL
guer (9. 4 PHE VAL TYRA:
TYR AL
TRP A:Z
apigel0. SER VAL TRPA:Z
TYR A1
TYR AL
PHE
A: 33
aANcosti19.0 TYR TYRA:S
Aan PHE
A:338
TRP A:€
HI S
di hyc9. 3 GLY TYR TYR A1
unol i SER A:337 TYR:34:
PHE HIS A:4.
A:338
TRP
A:86
ehy(9.5 GLY HIS A:4.
us | A: 12 TRP A:€
PHE

A:338



11

gatr eoae A-c A0 OGPeR0AEATD SsBA P00 reA R ELECOILE AdA
amn:i Bed Conv Carl|l PRI P$ic¢c PAIl k PDon Unf P-i
( Kec al Hydr St ac« Hydr ore Cat
Imol Hydr Bon
Bon
TYR
mokkc9.5 GLY HIS A:4
l act « A: 12 PHE
A:338
TRP A:€
TYR
TYR
cynat9.5 GLYAL GLY TRP
SERA2 A: 12
HIS A:44
PHE
TYR 1
Ye aCopes8. 7 TYR HIS A
EoU A: 3:PHE
A:338
TYR A:Z
PHE
A:297
TYR Al
TRP A:z
crayop 8. 5 HIS A:4.
TRP A:€
PHE
A:338
TYR
TYR
Oi Amguaf 11. ARG TYR LEU
Uau A P HE 2
meuaf -11. ARGA:2 TYR LEU GLU
B PHE A:2 A:292
SER A:2 (Unfa
orable
Accey
tor
Accey
tor)
mesui9. 2 SER GLY TYR TYRAI
acid TYR A: 12 A: 3ITYRA:



12

gatr eoae A-c A0 OGPeR0AEATD SsBA P00 reA R ELECOILE AdA
amn:i Bed Conv Carl|l PRI P$ic¢c PAIl k PDon Unf P-i
( Kec al Hydr St ac« Hydr ore Cat
Imol Hydr Bon Bon
Bon
PHE
A:338
a-amy 9.2 HIS A:3i
TYR A:Z
ALA
A:397
ARG
A: 39
b-amy 9.8 TRP TYRA:
A: 2 t VALA:2
PHE
A:297
i-sit«10. TRP PHE TRP TYF
A: 2 tA297 Al
TYR LEU (Un
A: 3:A:289 or a
VAL A:2 Bun
PHE
A: 33
TYR
Radpiper9 8 TYR HIS TRP TRP
A & TYR
O6Upiperl® SER A:2 TRP TYR A:Z
GLY A1 TYR HIS A:4.
GLY A1 TRP A:€
ppier d -1.8 TRP TRP TYR
A 21
dehy (198 SER A:2 TRP TRP
ernol GLY AL HI S
GLY A1
pepnac9. 7 TRP TRP
HI S
piper9.0 TRP TRP
pi pe1r9. 8 SERA2 T RAP . TRP
al i di GLY Al HI S
GLY AL
ppierc 9. 3 SER TRP TRP

PHE A 2¢



12

gatr eoae A-c A0 OGPeR0AEATD SsBA P00 reA R ELECOILE AdA
amn:i Bed Conv Carl|l PRI P$ic¢c PAIl k PDon Unf P-i
( Kec al Hydr St ac« Hydr ore Cat
Imol Hydr Bon Bon
Bon
nepel 81 TYR TRP A€
B TRP A:Z
TYR A:Z
pepol 9.1 ARG PHE
C A: 29 A297
SER TYRA:
A: 29 TRPA:Z
pper 9.4 PHE ASP TRP TRP
TYR A: 8t
ABEiEude9. 8 GLY TRP PHE
A: 8 (A:297
TYR TYRAI
A: 3ITYRA:
HI S
PHE
A: 33
el emc8.5 TYR TRP PHE
ASP A: 8t A:297
TYR HISAA4
A: 3! PHE
A:338
atllo 8.7 TYR Al
ar oma TYR A
TYR AL
TRP A:Z
VAL A:2
PHE
A:338
LEU
A: 28
PHE
A: 29
j - 8.8 TRP PHE
sesql A: 8 ( A:338
andr ¢ TYR HIS A4

A: 3ITYRAI
TRP Az



12

gatrt edae A-c AN erea EATDI e TR0 rad R ELECHE A
amn:i Bed Conv Carl|l PRI P$ic¢c PAIl k PDon Unf P-i
( Kec al Hydr St ac« Hydr ore Cat
Imol Hydr Bon Bon
Bon
TYR A
PHE
A:297
hcedr 8. 7 TYR TRPA:
A: 3 HISA4
PHE TYRA!]
A: 3:PHE
A: 29
TYR
Aol canni9. 8 SER TYR TRP PHE
ovar.i A: 2{A: 33
Aci d TRP HI S
(CBG A: 8
cannal9. 0 ASP TYR TYRAIPHE
(CBG; TYR HIR:447 A: 33
PHE
A:297
TRP A:€
TYR A7
TRP Az
canna38.7 PHE TYR TRPA:Z
(CcBD" A: 33A: 3:TYRA:]
TRP A:€
HI S
canni¢8.5 ARGA:22 TRP PHE
rini PHE A:2 A: 33
(CcBD" TYR A:3 LEU
canni8.9 TYR TRP TRPA:Z
(CBD) PHE A: 8(TYRAI
A: 33 HIS A:4
cranab 9. 2 ARG TRP TYRA:
Aci d PHE A: 2 {LEUA7
(CBD; TYR TYRA:
A: 3:PHE
A: 33
tetri9. 7 TYR TRP LEU ARG
cannal A: 2 {A:289 A:29€
(THC) TYR A:Z (Unfa



12

é a
an

t

:
C

ed6ae A-c AN erea EATDI e TR0 rad R ELECHE A
Bed Conv Carl|l PRI P$ic¢c PAIl k PDon Unf P-i
( Kec al Hydr St ac« Hydr ore Cat
Imol Hydr Bon Bon
Bon
PHE orable
A:338 Dono
TYR -
Dono
)
ded t ¢ 9. 8 TYRAI TYR AT
tetr ASP A:7. TRP A:Z
annabi TYR A:3. PHE
acid A:297
(THC PHE
A:338
VAL A:2
HIS A:4
TYR
ded t ¢10. TYR TRP LEU
tetr A: 2 {A289
cann: TYR TYRA:I
(THC; A: 3 HISA4
PHE
A: 33
tetri«9. 9 ARG TRP LEU
cann: TYR A:289
c aci TYR AT
( THC, PHE
A:338
TYR
canni¢i9 9 HI S LEU
chr ol A:130
(cBcC TRP A:€
PHE
A:338
TYR A
TYR A:Z
VAL A:2
TRP
cann¢{9.8 TYR VAL TRP  HIS A4 PHE
mev al A:86 TYRA: A:295
acid TYR PHE (Unfa



12

é a
an

t

:
C

ed6ae A-c AN erea EATDI e TR0 rad R ELECHE A
Bed Conv Carl|l PRI P$ic¢c PAIl k PDon Unf P-i
( Kec al Hydr St ac« Hydr ore Cat
Imol Hydr Bon Bon
Bon
(cBC A:337 A:338 orable
TRP TYR Dono
A:286 -
Dono
)
canni¢9. 6 TYR TYR PHE
mene TRP A: 3:A338
PHE
A:297
TYR Al
TRP
VAL
cann¢9.7 TYR VAL TRP  HIS A:4
me eii ( ARG A:86 TYRA:
(CBC, TYR PHE
A:337 A:338
TRP
A:286
cannid1l TYR TYR TYR HISAA4
SER TRP A: 3:!{PHE
A:338
PHE
A:297
PHE
A: 29
cannidi1l TYR VAL PHE TRP LEU
SER A: 33A: 2(A: 13
TYR TRP
canni10. ARG:29¢ TYR LEUA7
PHE A:2 A: 3:TYRA:
THR A:7 HIS A:4
TRP
Nt rran-10. TYR VAL TRP
C 0O U Mm; TRP
tyrai
Nt r-an9. 5 TRP A:€
ferul TRP A:Z
mi ne TYR A:Z



12

gatr eoae A-c A0 OGPeR0AEATD SsBA P00 reA R ELECOILE AdA
amn:i Bed Conv Carl|l PRI P$ic¢c PAIl k PDon Unf P-i
( Kec al Hydr St ac« Hydr ore Cat
Imol Hydr Bon Bon
Bon
Nt r-an-10. SER TRP HI S
caf f ARG TYR A: 4.
mi ne
canni¢{9.7 PHE SER TYRAZ:
D A: 29 TYRA:
TRP A:Z
denbi©9. 5 TYR TYR TYR TRP
PHE A: 2
canni¢l0. TYR TRP TRP
til be TYR TYR
VAL
di hyc9. 2 HI S TYR
res \ TYR
TRP
cann:8.9 TRP TYR
pirai A: 3¢
canni9. 2 PHE TRP TYR
renol A: 33A: 8t
TYR TYR
A: 3:
canni9. 2 TYR TYR TRP TYR

radi ¢ SER A: 8t




A

" A\



12

AOAC INTERNATIONAL Guidelines for Validation of Botanical Identi
(2012pournal of AOAC INTERNA))QER2D., 95

Acetylcholine. (8024). AttpdJ/Endwikipedia.org/wiki/Acetylcholine

40 EAG y BIOIFRI28468.¢ 0 A a

a0 EADG y B83aiFRU(266% 320 A a

40 EAOG g BBSAIFRI2864@H 6 RoUU-°

40 EAG )y BBAIFRU2565%04% 6 RoUU®

Abdul Manap, A. S., Wei Tan, A. C., Leong, W. H., Yin 8hya, A. Y., Vi
A., ... Madhavan, P. (2019). Synergistic Effects of Curcumin an
Potent Acetylcholine and Amyloidogenic Inhibitors With Significe
Neuroprotective Acti@®bivi Gells via Computational Molecular Mc
and in vitro ASsiatyers in Aging Neuroscience, 11

Ahmad, V., Alotibi, I., Alghamdi, A. A., Ahmad, A., Jamal, Q. M. S., &
(2024). Computational Approaches to Evaluate the Acetylcholin
Interaction with Taxifolin for the Managetent dDéxhdesa s e .
(Basel, Switzerlé8)624.

AlQahtani, W. H., Dinakarkumar, Y., Arokiyaraj, S., Saravanakumar,
R., Arjun, K., . . . Nelson Appaturichef@iz? )airthpiological
activity of Myristica fragyangedic medicinal plant in Southern Indi
its ingredient argdysisjournal of biological £6)eB3828229

Balkis, A., Tran, K., Lee, Y. Z., & Ng, K. (2015). Screening Flavonoid:
Acetylcholinesterase |degigflredBtie Most Potedddmhidicdr.
agricultural science (T8jonto), 7

Chaithada, P., Supapan, J., Rodthuk, P., & Chainarong, S. (2018). Tc
phenolic content and antioxidant activity from fruits, ¢faves, twig
Mesua ferr@éalailak journal of science and (#xi@agy, 15

Chonpathompikunlert, P., Wattanathorn, J., & Muchimapura, S. (201(
main alkaloid of Thai black pepper, protects against neurodeger



12

cognitive impdiirmanimal model of cognitive deficit like condition
Al z h e i rReod &nd chemical ©xd&®|&H23

Dalli, M., Bekkouch, CE, Axrgh&r, A., Gseyra, N., & Kim, B. (2022). Ni
sativa |. Phytochemistry and phantiatemgicrevie20220.19
Biomolecules (Basel, Switzgraind), 12

Damjuti, W., Thitikornpong, W., Saengow, S., Thanusuwannasak, T.,
Boonruab, J. (2024). The inteéfagymsnaf®aiedy with GABAA and
CBL1 recefaigeting drugs: Enhancing hypnotic and sedative effect
vivo modédsirnal of Advanced Pharmaceutical Technology & Re:
1%1).

Erukainure, O. L., Matsabisa, M. G., Salau, V. F., & Islam, M. S. (202
Tetrahydrocan#ribméixtracts Frami<aativa L. Improve Glucose
Consumption and Modulate Metabolic Complications Linked to
Neurodegenerative Diseases in |sdtatedi€tatiB ziasmacology,
11 5929892981.

Ferreira, A., Proenca, C., Serralheiro, M. L. (200%)AfidvganMitie. M.
screening for acetylcholinesterase inhibition and antioxidant acti
plants from Paltugakl of Ethnopharmalogiy,. 1B&trieved
form https://www.sciencedirect.com/science/article/pii/S0378874

Furgan, T., Batool, S., Habib, R., Shah, M., Kalasz, H., Darvas, F., ..
(2020). Cannabis constituents and acetylcholinesterase interact
docking, in vitro studies and association with CNR1 RS806368 ¢
RS17228Bathhecules (Basel, Switzé8pitH8.10

Igbal, D., Rehman, M. T., Alajmi, M. F., Alsaweed, M., Jamal, Q. M. £
Albadrani, H. M. (2023). Multitargeted Virtual Screening and Mo
Simulation of NaturdikeTodyobunds against XBGHB=ceptor,
andBACE f or t he Ma n aRharmezauticalso f A
(Basel, Switzerléhh)o23.



12

Jamal, Q. M. S., Khan, M. |, Alharbi, A. H., Ahmad, V., & Yadav, B. €
Identification of Natural Compounds of the Apple as Inhibitors ag
Cholinesterase for the TreatHt
Docking SimulatioM&TdFtidiytrients,71.51579.

Kedare, S. B., & Singh, R. P. (2011). Genesis and development of DI
antioxidant adsannal of food science and t¢dhnat&R,, 48

Kumar, S., Kumari, R., & Mishra, S. (2019). Riesrarattiegical proper
medicinal uses of Cinnamomlourrat@fi®lvarmacy and
Pharmacology, 71

Liu, ., Li,-H., Wangn.SZhang,. J& Lil.[[2021). Sesquiterpene lactone
of Aucklandia lappa: Pharmacology, pharnmaubkineticg etoxicity,
activity relatio@simese Herbal Medi2ind€ 2R Retrieved form
https://www.sciencedirect.com/science/article/pii/S1674638421C

Lobo, V., Patil, A., Phatak, A., & Chandra, N. (2010). Free radicals, a
funanal foods: Impact on huRtzerimeakignosy ré8jedst34
126.

Luca, S. V., Gien, K., §ieiont®a, M., Czech, K., Trifan, A., Zengin,
.. . Skalfpkémiak, K. (2021). Insights into the phytochemical and
multifunctional bigbogiite of spices from the Aetiois ghapes,

1@10), 1642.

Luca, S. V., Minceva, M., Gertscllythiak, SkalREAHRMSMS
based phytochemical profiling of Piper spices: Global associatio
piperamides with endocasieinimood shibanl research
internationa],11401-230123.

Nadpara, N. P., Vaghela, J. P., & Patel, P. B. (2012). Phytochemistry
of Mesua ferreA Heui®&esearch Journal of Pharmacognosy and
Phytochemigfly,291.

Naha G. (2011). Phytochemical Evaluation and Antioxidant activity of
and Piper nigrum. retrieved form



13

https://www.semanticscholar.org/papEv&bgtemie mical
Antioxidaativityahak/e5efa84a203e7827fa5823b835e25b52db78

Nishido, Y., Saifudin, A., Nishizawa, M., Fujita, T., Nakamoto, M., & T
Identification of the Chemical Constituents in Ginger (Zingiber of
Responsible for ThernNagaredgisoduct commun{Zatiedss, 13
873.

Omidpanah, I®2dMazdabadi, Y., Manayi, A., Rastegari, A.; Hariri, R., N
Ardestani, E., . . . Saeedi, M. (2022). Phytochemical investigatio
anticholinesterase activity of ethyl acetate fraction of Myristica fr
seedblatural Product R8€2y&8016. Retrieved form
https://doi.org/10.1080/14786419.2020.1788555

Pongnimitprasert, N. (2028).0 sl 6 &FrediRadicalsand\Alzbeim@r
Disease.

Radwan, M. M., Chandra, S., Gul, S., & Elsohly, M. A. (&321). Canna
terpenes and alkaloids d¥icdemdbss (Basel, SwitZ6ylaidj426
Raissa, R., Safitri, A., Bel tr a
Investigation on the Ethanolic Extract of Azadirachta indica var.

Fhilippindsurnal of Physics: Conferencd 5&12618374
http://dx.doi.org/10.1:6886/7324/1/012018

S, K., R, K., Phornchirasilp, S., Temsiririrkkul, R., &afiar8m@@1$). In v
and in vitro antioxidant adinatieaditianal forrsidlazftich
hakan, for hemorrhoid treatment.

Sakurada, K., Ikegaya, H., Ohta, H., Akutsu, T., & Takatori, T. (2006)
acetylthiocholine by pralidoxiPddVhokiEo(@gy Lett€By, 166
25260. fReved form
https://www.sciencedirect.com/science/article/pii/S0378427406C

[ i n kali, M., Bosak, A., & Kovarik, Z. (2007). Limitation of the Ellrr
Cholinesterase activity measurement in theAma&lgénak of oximes.



13

BiochemiS&{R), 2227. Retrieved form
https://www.sciencedirect.com/science/article/pii/S0003269707C

Sithisarn, P., & Gritsanapan, W. (2005). Free Radical Scavenging Ac
Flavonoid Content of Siamese Neem Tree Leaf Acutous Extrac
Locatiodsurnal of Pharmaceutical Sciences, 32

Sithisarn, P., Nantateerapamga? P R& Sithisarn, P. (2016). Screening
Antibacterial and Antioxidant Activities and Phytochemical Analy
indicum Fruit EMiaetsules (Basel, SwitZd)ladwide2 1

Sobhy, SAskar, A. A., Bakhiet, E. g, MidarRaishi, A. A., Behiry, S. |,
Abdelkhalek, A. (2023). Phytochemical Characterization and An
of Camphor (Cinnamomum camphora L.) Extract against Phytoy
Fundbeparations),L089.

StagiwicKrzendeA., Sip, S., Szulc, P., RiGnédckh (2023). Determining
Antioxidant Activity of Cannabis Leaves Extracts from Different \
Unveiling Matioxdan&jl2390ITr easur e

Tappayuthpijarn, P., Sattaponpan, C. nSakgaktterahaf0€2012).
Cholinesterase Inhibitory and Antioxidant Activities of Thai Tradi
Potenti al |l y Ulaeldurnél of EasthAkian IStedies ¢

United States PharmacopeigheQJ(2@tddptates Pleeamb&P 37 :
the National Formulary : NF 32 : by authority of the United State
Pharmacopeial ConveRimhkyilhe, Md. : United States Pharmacop
Convention.

Valibeik, A., Naderi, N., Amini, A., Tavakoli Dastjerd, Mrjdgoainjmi Mon!
L., ... Ahmadvand, H. (2021). Effect of camphor on biochemica
gene expression of antioxidant enzymes, inflammatory and apoj
against gentandciced nephrotoxicilyRematdn) Pi(@y, é21
e2l.



13

Xie, Yang, W., Chen, X., & Xiao, J. (2014). Inhibition of flavonoids on
esterase: binding andastivitjurelatioRsbgb Fund0p 2582
2589

Ao aAR & ommﬂ 0O'JABQ EY OR &
Uad é dWE A& INEG@RE @ °

Al EY &b O@OF I & & &)ia & A 2566+ Eeffidvdddotn o
https://herbal.fda.moph.go.th/media.php?id=553111484570411(
hd®3.pdf

Eo GED@IEe6E)HD @Y %@ ¢ 1 Ua.Aéa adEQEBAL RIS Al
ai é é 0 Qé é aec‘> é

Ua fi é 6 Ylhtegfateédob@in blochemlstry . brain metabolism ar
synapged UEYPRDBAR S aR° Eui 6 ®EAa0° ai
UR &ad) @4 R358).0 V-B BRent0s 6 A A aki§ RIS O A @
RE QA& @BENExe® A e iBlboelbaced BacoatiRybse Al Uasy
EEXNDOACOCEADIAREROGEGE OdD.20 A6 EAx
Ro6amBa y R&AOOVDHEBON DPPHassaye 6 y Aaoii ° A
T 1 AléogyDE-0UE 6 A
htps://www.foodnetworksolution.com/wiaisaayd/3200/dpph
aadl al AUBBAGEH 3¢ 6 @& O AEERAPAAT °0 aa |

~ ~N— —A A

y & AT Feafed 0D A= Alzheimer's disease
holistic care and Ieggd EstfBMRAA 354G 0@ DD E 6 &0 4 ¥

e oEGA QTE-ETe50 Gebkaed 00 4 & FERGA L HR@HR EE € 6
OobNo UL aB A @6HIAO0-0UT T AT 8y OEO
AauvEymERDa.R°ed0uaa>AoalUA




13

e COUOAEQRBHRG DSV & EECOHAEIREDA 4 @4
Aeh Ré BbeeDA - UEO A
http://statbbi.nso.go.th/staticreport/page/sector/th/01.aspx



	บทคัดย่อภาษาไทย
	บทคัดย่อภาษาอังกฤษ
	กิตติกรรมประกาศ
	สารบัญ
	สารบัญตาราง
	สารบัญรูปภาพ
	บทที่ 1
	บทนำ
	ภูมิหลัง
	ความมุ่งหมายของงานวิจัย
	ปัจจัยหรือตัวแปรที่ศึกษา
	กรอบแนวคิดงานวิจัย
	ขอบเขตการวิจัย
	สมมติฐานของงานวิจัย

	บทที่ 2
	ทบทวนวรรณกรรม
	2.1 ภาวะสมองเสื่อม (dementia)
	2.2 ชนิดของโรคอัลไซเมอร์
	2.3 ระบาดวิทยาของภาวะสมองเสื่อมและโรคอัลไซเมอร์
	2.4 สาเหตุและพยาธิวิทยาของโรคอัลไซเมอร์
	2.5 การรักษาโรคอัลไซเมอร์
	2.6 เอนไซม์ acetylcholinesterase (AChE)
	2.7 การทดสอบฤทธิ์การยับยั้งเอนไซม์ acetylcholinesterase ด้วยวิธี Ellman's method
	2.8 อนุมูลอิสระและสารต้านอนุมูลอิสระ
	2.9 การทดสอบฤทธิ์ต้านอนูมูลอิสระ ด้วยวิธี DPPH Scavenging assay
	2.10 เทคนิคโมเลกุลาร์ดอกกิง (Molecular docking)
	2.11 การควบคุมคุณภาพวัตถุดิบสมุนไพร
	2.12 การตรวจสอบความถูกต้องของวิธีวิเคราะห์ (Method validation)
	2.13 ยาศุขไสยาศน์

	2.14 องค์ประกอบสารสำคัญในตำรับยาศุขไสยาศน์

	บทที่ 3
	วิธีดำเนินการวิจัย
	1. อุปกรณ์และเครื่องมือ
	2. สารเคมีที่ใช้
	3. การเตรียมสมุนไพร
	3.1 การสกัดสมุนไพรด้วยวิธีการแช่สกัดด้วย dichoromethane
	3.2 การสกัดสมุนไพรด้วยวิธีการหมักด้วย 95% ethanol
	4. วิธีการทดลอง
	5. การวิเคราะห์หาปริมาณ Δ9-THC และ CBD ในสารสกัดตำรับยาศุขไสยาศน์
	6. การทดสอบฤทธิ์การยับยั้งเอนไซม์ acetylcholinesterase
	7. การทดสอบฤทธิ์ต้านอนุมูลอิสระด้วยวิธี DPPH Scavenging Assay
	8. การทำโมเลกุลาร์ดอกกิง (Molecular docking)

	บทที่ 4
	ผลการวิจัย
	4.1 ผลการพัฒนาวิธีวิเคราะห์ Δ9-THC และ CBD ด้วยเทคนิค LC-MS-MS
	4.2 ผลการทดสอบความเหมาะสมของระบบ (System suitability)
	4.3 การตรวจสอบความถูกต้องของวิธีวิเคราะห์ (Method validation)
	4.4 ผลการคัดเลือกตัวทำละลายสำหรับการสกัด Δ9-THC และ CBD โดยใช้พารามิเตอร์การละลายของแฮนเซน (Hansen Solubility Parameter, HSP)
	4.5 ประสิทธิภาพของไดคลอโรมีเทนในการสกัด Δ9-THC และ CBD จากตำรับยา                 ศุขไสยาศน์
	4.6 ผลการเตรียมสารสกัดหยาบ (Crude extract) ของตำรับยาศุขไสยาศน์
	4.7 ผลการวิเคราะห์ปริมาณ Δ9-THC และ CBD ในสารสกัดหยาบตำรับยาศุขไสยาศน์
	4.8 ผลการทดสอบฤทธิ์การยับยั้งเอนไซม์ acetylcholinesterase
	4.9 ผลการทดสอบฤทธิ์ต้านอนุมูลอิสระ ด้วยวิธี DPPH scavenging assay
	4.10 ผลการศึกษาอันตรกิริยาระหว่างสารสำคัญในตำรับยาศุขไสยาศน์ด้วยเทคนิค             โมเลกุลาร์ด็อกกิง

	บทที่ 5
	สรุปผล อภิปรายผลการวิจัย และข้อเสนอแนะ
	บรรณานุกรม
	ประวัติผู้เขียน

