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ansafinlenueavesiisinglusnsusmeniinleannui Ingwsan (Terminalia chebula Retz) quidudaeulas]
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ABSTRACT

This study aimed to investigate the acetylcholinesterase (AChE) inhibitory activity and antioxidant
properties of the Ya Hom Thip Osot formulation, both in self-prepared samples and those commercially
available, as well as ethanol extracts from 46 individual medicinal plants contained in the formula.
The results showed that ethanol extracts of both the self-prepared and the commercial Ya Hom exhibited
comparable AChE inhibitory activity (37.63 + 1.93% and 35.87 + 1.56%, respectively), with no statistically
significant difference (p > 0.05). However, their activities were significantly lower than the standard
compound Galantamine (94.48 + 0.26%). Among the individual plant extracts tested, Terminalia chebula
Retz. (known in Thai as “Kot Phung Pla”) demonstrated the strongest AChE inhibitory effect (85.99 + 1.16%).
For antioxidant activity evaluated using the DPPH assay, ethanol extracts of the two Ya Hom samples
showed ECg, values of 3.55 + 0.55 and 3.93 + 1.73 pg/mL, respectively, with no significant difference
between them. However, both exhibited significantly lower activity compared to the standard antioxidants
L-ascorbic acid and quercetin (p > 0.05). In contrast, Terminalia chebula exhibited remarkably strong
antioxidant activity, with an ECs, value of 0.78 + 0.73 pg/mL, which was significantly more potent than both
reference standards. In conclusion, Ya Hom Thip Osot possessed potential AChE inhibitory and antioxidant
activities, although its efficacy was lower than standard compounds. Notably, certain individual herbs,
particularly Terminalia chebula, demonstrated high activity and showed promise for further development

into future health products.

AdAey: smeniinlean qrisdudueouledosifaladueaweisa gnsiusuLadasy
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TnefidnvardAgfonisanaesvesnshausuaudi msBous wagnsiv fafetesedlnddaiunsanas
YosansdeUszan ozdfaladu (Acetylcholine; ACh) Tuaues Tnatawizusiiau Uluuauda (hippocampus) wag
A1D9EIUABSIWNAD (cerebral cortex) 6'??@Lﬁu@uéﬂmw’w’mmmaﬁLLazmi%‘U%: (Francis et al, 1999; Hampel et al,,
2018) ACh gnduasizvianiaduiazesdfalaeulesiie (Acetyl-CoA) Inefiiaulasl choline acetyltransferase
(ChAT) Wusaiss waziilovdseanainuansuszann ACh azgndesetnsmimiilasieulesl acetylcholinesterase
(AChE) WilamunuansavesnsadyaaUszam (Chen et al, 2022) lugthesaluwesnuindnisidonvesszuy
cholinersic system dsnalwszsu ACh luauesanatod1aun §1819anadiie 90% (Ferreira-Vieira et al,, 2016;
Stanciu et al,, 2019) dsualihunienis¥nuildludiegdudunisdud wouled AChE #ren1sldernga
cholinesterase inhibitors 1A donepezil rivastigmine galantamine way tacrine ienaszau ACh Tulsuuud
LLaz%aammLﬁamaqmaéﬂﬁxmw (Francis et al., 1999; Olazaran and Garcia, 2002) LLﬁmnzjuﬁ%ﬁa&maa

[ 1Y

2 msld wandidedrinannatiafies wu aduld Weens viensvinuvesduiinund Snvialisaigeuassiadld
= = @ Lo ' o = @ A =
soillosdaeiiunag1etniay (Kumar et al., 2015) dwalidanuneenslunisinwiansadnanayulnsiionsd
gnsduduouleyd AChE laednsivsz@nsnmuasUasndsnintu wu a1sainiivana Salvia Galanthus uae

ﬁ%agulwaﬁuﬂmﬁu 9 ﬁLLamﬂﬁﬂamwhﬁaaﬂﬁfJ’ami (Orhan et al., 2007; Perry et al., 1999)
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ABNIANIUNITIY
1. upaunsnsBaIngAvayulng

Ayayulnslneluiisveveuiinlean lnedosdusenovayulng Avingdiuiu 46 viia (A157199 1)

o °

warsn Ingduau 2 via laun Auiau waenisys Jeayulnamnsenisildlunmmeassassdlaamniulnsgs

gnemalng Jminasvan (Swwigeayulng) drivayulnsinewisilianiudareianvazeiauaiiily

aulugeuiigamall 50°C 1uian 3 Tu anduwUsayulnsdu 2 dw laun

o ° o

(1) ayulnsiawssunanemeussufinlean Tdiyingdwiu 46 ¥ila wazswingituiu 2 vila ield

dusuneaeugnadinmuseuiisudvevenfinleanluvieanain Wiayulnsflianvuianlginiesunayulng
unayulnsbiaziden ayulnsfiualiiilusuusues 100 (wire diameter = 0.1 mm)
() ayulwsiiawssuann vinsanvuindienissualiiilidvuadniaelszun 0.5 As1asufiumg

o o

Turunauiagldanziyinga1uiu 46 viawintu Welddmsunsanaiuasasely

q

M13197 1 Yeyavesitvingdnuiu 46 vilalusiSugveufinledn

ARy wuing Foinenmans el duily

1 N2 Trapa natans L. var. bispinosa (Roxb.) Trapaceae in
Makino

2 NIy Boesenbergia rotunda (L.) Mansf. Zingiberaceae WX

3 NILA9 Cananga odorata (Lam.) Hook.f. & Annonaceae DN
Thomson.

4 nguan Aquilaria crassna Pierre ex Lecomte Thymelaeaceae ilold

5  9pu Cinnamomum ilicioides A.Chev. Lauraceae WY

6 Ml Bixa orellana L. Bixaceae AN

7 dunirn Tarenna hoaensis Pit. Rubiaceae Wiy

8 JUNUAY Dracaena loureiroi Gagnep. Dracaenaceae WU

9  Juntlve Myristica fragrans Houtt. Myristicaceae WY

10 9 Magnolia champaca (L.) Baill ex Pierre Magnoliaceae foN

11 vvge Alyxia reinwardtii Blume var. lucida Apocynaceae Wasnuan
(Wall.) Markgr.

12 wgiauwmea Glycyrrhiza glabra L. Leguminosae 310

13 pondund Myristica fragrans Houtt. Myristicaceae L?jaﬁmuﬁﬂ

(snuuandunting)

14 {199nadl Nymphaea pubescens Willd. Nymphaeaceae  a8an
15 e Nelumbo nucifera Gaertn. Nelumbonaceae LﬂaiLWﬂr;:d:
16 yuun Mesua ferrea L. Guttiferae DN
17 wWsgviey Kaempferia galanga L. Zingiberaceae WX
18 19 Caesalpinia sappan L. Leguminosae WU

19 ‘ﬂqa Mimusops elengi L. Sapotaceae DN
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A599 1 Foyavesiivingduiu a6 viielushsueveuiinlean (se)
a1eu Wudng Fomemand et il
20 w¥@ Jasminum sambac (L.) Aiton Oleaceae ADA
21 Qﬂf{’fuwﬁ Myristica fragrans Houtt. Myristicaceae wan
(Funime)

22 muﬂg”l Acorus calamus L. Acoraceae W3

23 d@une Biota orientalis (L.) Endl. Cupressaceae WA

24 @AW Cinnamomum bejolghota (Buch.-Ham.) Lauraceae Wasnau
Sweet

25 @i Mammea siamensis (Mig.) T.Anderson Calophyllaceae DN

26 {3749 Cinnamomum burmanni (Nees. & Lauraceae K3y
T.Nees.) Blume

27 win Eleocharis dulcis (Burm.f.) Trin. ex Cyperaceae e
Hensch.

28 DULYHEYIU Cinnamomum loureiroi Nees Lauraceae Waenau

29 lnges Angelica sinensis (Oliv.) Diels Umbelliferae 0

30 Ingee Angelica dahurica (Hoffin.) Benth. & Umbelliferae 30
Hook.f. ex Franch. & Sav.

31 pgihin Lingusticum sinenses Oliv. ‘Chaxiong’ Umbelliferae 31N

32 lngan Atractylodes lancea (Thunb.) DC. Compositae W3

33 Inggwiann Artemisia annua L. Compositae VG

34 Iﬂgﬁm‘w%‘n Picrorhiza kurroa Royle ex Benth. Plantaginaceae Wi

35 Iﬂgﬂ‘iz@ﬂ Saussurea lappa (Decne.) C.B.Clarke Compositae 31N

36 Iﬂgw\iﬂa’l Terminalia chebula Retz. Combretaceae ﬁuufﬂ (gall)

37 Ingunded Nardostachys jatamansi (D.Don) DC. Caprifoliaceae INLAZLUI

38 Lﬁaumb‘ﬁgﬂmu Anethum graveolens L. Umbelliferae Wa

39 \Wiguw Cuminum cyminum L. Umbelliferae W&

40 Wiguglden Foeniculum vulgare Mill. Umbelliferae Na

41 ISR Lepidium sativum L. Cruciferae AR

a2 \Wiguen Nigella sativa L. Ranunculaceae \wan

43 igueIwiil Petroselinum crispum (Mill.) Nyman ex Umbelliferae Na
AW Hill

a4 Lﬁauﬁm‘qmé Pimpinella anisum L. Umbelliferae \wan

45 WiguaIny Carum carvi L. Umbelliferae Na

46 Weunanvey Plantago ovata Forssk. Plantaginaceae AR
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2. VUABUNITENAR2DEINAFDU

2.1 nMswanayulnsisuevenfinlean d19damidndiuusenavemeniinloanarndisndunssulng

¥
| o

(aisHuyduaiunisunmdunulneiduy, 2559) Tngifiwingduiu 46 sliauarsgingdnuau 2 vladiuns

U

uaasdeananliidfudeniessauLuuzUfad (v Blender) ntumisuatnsiuemeuiinloaninaueuazen
weufinleandi s mingluiesmanaiadeieniuea 95% (Food grade) afasae35n15udnuy (maceration)
gaumniivies Mvuadnsduayulnsssienueawiiu 1:10 (wAv) vinisariase 1 dreg1aduiu 2 a1 Toevsnud
Junan 3 Jundinseaeudansazatgiiensgaunsesuuindunngugnans 125 fadwns woniiulilugamgl
Unft Tnenfivluiuuas andufnasazansiemuon 95% adlulumegaiuudamiindedn 7 fu wielmieidenes
anulnssouuuaransazaneiithanataansounsndudiluarasessdsznounelunsayulnseanunld aindy
ihlunsesdnadadinseaunsessmiaduringudnans 125 fedns dasazanedldimnuivaisadn 3 fu
waztilUszivesvhazanenieldayninia (Evaporated) (Ingkaninan et al, 2003) teliiléiasafavetu (Crude
extract)

2.2 tnsiinglus§usmeniinleaniiunazidensiuiu 46 viin afadislenuea 95% (Food grade)
wagldiBnnsannsuiednsadnvesayulnsseansazansuiieiiunisaiaimsuemveninlodan
3, psnadeugnsdudseulusierdnaladuioainaisa (AChE)

nsnaaeunnssudeulederdfaladuoanelsa (AChE) duiun1sn1uisves Ellman et al. 9ild3y
nseauUaslay Ingkaninan et al. (2003) Iagldiaulasl AChE wiin type VI-S arnUanlualwila (Electrophorus
electricus) lug Unauws (480 U/mg solid, 530 U/mg protein) wisaduasazanedady (stock solution)
Aty 1,130 U/mL Tutvies waziiulifonmgi -20°C Aeuldnueulesignidoandutvimesidl BSA 0.1%
Wensmuaissveseulesl a1sazans DTNB (5,5-dithiobis-[2-nitrobenzoic acid]) (Sigma-Aldrich) w3auly
Trlile3ATl NaCl 0.1 M uaz MgCl, 0.02 M dauansidu ATCI (acetylthiocholine fodide) avanelutinngu dwmsu
a1911955114 Galantamine (Sigma-Aldrich) Tnedaans 1 fiadnfu azaneluleniuea 100 pL udududvives
900 pL ansunaslfidriufendonesmndfinees (Vortex mixer) ansarfmayulnsodonludnuasieafuuds
ulunaasuluskululasinanauin 96 viau (96-well plate) lnaifinaisasaren1uaiqu lawn a1sananseans
wasgiu toules] AChE ansasu ATCI wavans DTNB vdsanifuasunnqu tusulsilasinanldiedossudinis
Qmﬂﬁuu,ad (microplate reader; CERES UV 900C, Bio-Tek Instrument, USA) Lﬁai“mﬂ'ﬂmi@mﬂﬁuumﬁmmma
AdU 405 wiluwns ¥n 10 3ud Wunar 2 wil WeleulesiinujAselelasladady ATC asiAnlnlonedu
(Thiocholine) Fs¥iUFATeniu DTNB lefansdindesiianunsansiaialdsheindssianan Ansganduuasiilégn
i wadussidudnanssuvesoulsl (% Enzyme activity) lnstuSsuifisuaiaindaegrsiua1ves Blank
(Stesunushoeny) eussdiuosidudnisdudauoulesl AChE vesmsadauaransinmssiu Tnsmsvaaosusiay

A0E19INTITIUNIU 3 ASY MTaTUnan1INAaeILandlunITIaN 2 wagAINAINANNIST 1



182 KKU Science Journal Volume 54 Number 1 Research

o
o

15799 2 wanstayavesasindmialu 96-well plate weonaaaugadudaoulesl AChE

Chemical Blank Test sample Positive control Negative control

oy o (pL (pb

50 mMTris/HCL buffer pH 8 75 50 50 50

15 mM ATCI 25 25 25 25

3 mM DTNB 125 125 125 125

1/5000 AChE 25 25 25 25

Sample - 25 - -

Galantamine - - 25 -

Ethanol - - - 25

Total volume (ul) 250 250 250 250

ANSANUIIAT Percent inhibition

Mean velocity of blank — mean velocity of sample

X1 1
Mean velocity of blank 00 M

DPPH (2,2-diphenyl-1-picrylhydrazyl) (Sigma-Aldrich) 1uaisnsiaindianaseu a15azats DPPH ww3ey
Tamdudu 6 x 10° M Taeds DPPH Usunu 2.4 Tadndu (hwidnluana 394.32 ¢/mol) azantluien

aa

wea warusuusunsliasu 100 Jaddns ivluviauiadviwasudfioangd 4°C aunitazgld lneaismsey

v '
[ d

ansagateanbminaunIsaaaunnAse arsunsguildiuseudisu laun L-ascorbic acid (Sigma-Aldrich)
wag Quercetin (Sigma-Aldrich) ta3enansazanglid AU uTuUsEnINg 0.5 - 200 ug/mlL (ANULTUTU
gavineg 0.25 - 100 pe/mL) taeldiontueaidudvhavate diuaisadnainayulnswienlugisaududu
1- 200 pyg/mL Aremvinagatedednu lunsnadeu tha1sararofie619 100 pL duaslundululasinan
YA 96 VU INTuANaITazats DPPH 100 pL wweiliidfuuasdeiisliluiiiafigungivendua 30
unit AouthluiaAinsgandunasiiniuenindu 517 wiluwesieiadeslulasimaninines (microplate
reader) @m$ua1sAIUAL (control) lasagaty DPPH 100 uL wauduleniuea 100 ul d3uaisaivay
wWan (control blank) Tden1uea 200 pL vaefiansfeegiaal (sample blank) Tda1sazatediagne 100
uL Waufuieniuea 100 plL Lﬁaﬁﬂmmiamﬂﬁuumﬁugw mimaawﬂmwm%u%’uﬁﬁyﬂ 3831 (n = 3)
Ansganduuasiildgninumuianduedidudnisiudieuyadasy DPPH (% Inhibition) Tnsl3suiiou
senIeA1veeRIg AT ANIAIUANANANNTST 2 Fanadndazvioufeniuansavesansadalunisuiana

BldnmseuLiiofuoyyadase
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A1sAUINMasiBudnsdudaeaulel DPPH (% Inhibition)

[(A control ~ A sample)/A control ] X 100 (2)

1ng A onrol = The absorbance of DPPH solution #1lsifiansangns

A mpie = The absorbance of DPPH solution 7ianseiee

5. madaseidayanselldatinssaun
leun Aafewagadrudouuuninigiu (S.0) swdunsiuSeuiieuteyanieai Paired t-test lny

MuuaszAUltdAgyN19Enan p > 0.05

HANTTIBUAZINTOINE
1. namsnadaugvssuaouluiezdfalaiueaneisa

MnnsAnugns udneuleiozdfaladueaneisa (AChE) vesinfusmeninloan deusznaudae
fiwing a6 vin warsnIng 2 vin TnewdsuifleussninegefivFoushiuiulmifenuteaasfogaemon
fnleaniismneluiosnain nuiasatnenueanniiuiinauesdsnmstiudaoules AChE Wiy 37.63 +
1.93% vnifiansaaanudnsasiiisimineluiiosmaiadansdudaeulsd ACKE Wiy 35.87 = 1.56% nans
Wisuisusminsaesngailiiunnsnstusgnsiifodifayneada (o > 0.05) wanslifiuinemeniinleaniisiming
luttowaniiuszansnmlunissudaeulss AChE TndiAsstussuiinantues Faasvoufannunsiivosnmnin
wazeIAUTENaUVRINTUEN

ohslsfionu WowSeudisugrimssudaeules] AChE vessmeufinleantisaesiragafuansasgiu
Galantamine wudwmmﬁé’uéﬁLaublsuﬁﬁuadﬁﬁaaqﬁaa&hwi;wﬂ’iwmimmgma&J'Nﬁﬁfﬁlﬁ’]ﬁiquaaa (p < 0.05)
(51971 3) masanaaUst e meniinledaiignisumenuley AChE Tussdutiunans Seeneduiusivesdusyneu
vosiivayulnavaneviafifissnuhiasngusamassfuasflueaniianunsodudinisauveseulssd AChE 1§
itail Frsuemeniinleanisenafidnenwlumsthuimundundnsusiasuaunmudosasulnsiivaeaduns

yuYessruvUsranaunanasialule

o

M1319 3 nan1vegeugvsdudtaulyd AChE vassugmeufinleanwaralsuinsgu Galantamine

fpg1IAdDU ALY (meg/mL) % AChE Inhibition
g wonfinloan (gnsTinanies) 0.1 37.63 + 1.93
gmeufinloan (gasidmingluiesnain) 0.1 35.87 = 1.56
Galantamine (positive control) 0.1 96.87 + 0.23

v
LYY}

A o A o o W a ° a £ s ' o
Lllau']wsﬂ']mqiu@]qﬁuﬂqﬂaNV]WIaaﬁ'ﬂquau 46 %uﬂwmaauﬂﬂﬁﬂu&mLaui%ﬂ AChE WU @1sanaeniuea

LY

ayulnsis a6 viladqns Sudsoulesd AChE lnsfiivesiduinisgns Sudaeulest AChE (% AChE inhibition)

Auansinaf1eiuegluye 85.99 - 1.42 (115199 4) Anansaiane1uvesitegeiinyidafiusun 0.1 mg/mL

v
LYY}

ansafinngvadudueuleyd AChE gallaiSeuiisudiegsansainia 46 vlinegrelided1Ayn1eada (p < 0.05)
f97uu 1 via As Ingwadan fA1n1sdugaeulesd AChE windu 85.99 + 1.16% luvazifeaiuaisanaidl
grisduguoulud AChE finfian Ao sziouna Ardudveulesl AChE Windu 1.42 + 1.40% Tuvasfiansuinsgu

Galantamine fgvdduduoulasl AChE 94.48 + 0.26% vasiiansannain Ingnaan Jaduayulnsiiignogenaniu
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o o a

ifugmeniinlean wuiiuszaniamlndidestuarsuinsgiu uidsiniiedslideddynieada (o > 0.05)
Faduiuindunadn Ingwsdanenafiansuseneufioongrdduds AChE Tusedugs Tnsanu Noridayu et al. (2011)
1§ 1091077 Ingwsuandqnidau AChE lumsataeniguveslunasiiu uagdarsiuednsings (573.52 mg
GAE/100 g crude) §a7301aflaslid (non-polar) WU sesquiterpene lactones 138 terpene glycosides 1Uu
mifi’wﬁ’zyﬁ'ﬁiwzﬁummwm’aﬁaﬂﬁuﬁaﬂdn (Noridayu et al,, 2011) Turauz A vrioumailsne91uI9InLaL
a15UsENUUIIR W glycyrol (ICs, = 14.77 M) §uss AChE I8 (Jeong et al., 2020) uslngsauansainves
suzl,amwﬂﬁqwéﬁau%mfw (Dhingra et al., 2006) Fsaonndostuararsudaeules AChE Winfu 1.42 + 1.40%
finpansnuluasid anmgerasnaneuduturesassudiluamsarasi Tnssaiavesashivngfuoules AChE

N A a o g v . L o Y a S0 v g < ! °
Wi@llarﬁau51]ﬂ']umq1% matrix effect angns MIUU 1uuwaﬂﬂﬁﬂﬂﬂ’a‘i‘ﬁim‘lﬂm? Iﬂgwwmmﬁ]LﬂuLLMaﬁa’l‘iuﬂu

v aa o

13T ACKE inhibitor Tuvausiivzioninaetaumnsidugiudoyanswiiesugarsuiansnieusuisnisan
sl

v
LYY

nMsAnwgnssugueulel AChE vasisuemeuiinleaniafinauTuesuasismingluiesnaianui
1AN136UGT AChE TndiAieaniu (37.63 + 1.93% uag 35.87 + 1.56% aua1au) wadadluse@ngnmeininans
19551 Galantamine agslitiadAgn1satsa Nallanunsaesuialaanuatedads Asll Usenisusn Galantamine

Juansuigvdniilaseaiiedumzuasdanuaunsalunisfuiuiuisesngnives AChE laegnaiiusz@vannes

o
Lo o

Jeflgnsdudueuladiusininasadnaniiviidesduss neududounazdusuiuanse angnsainaa (Dos Santos

et al., 2018) Usensiiaes dyviazaneiinalaenswavinaiarUSinuvesaiseangnsignainesnyy :uidevany

a '

Funuin asnausamassduaziluedn Faflqmisudueulsl AChE 167 fnazavaneldmludvhazandunsd wu
lOVUDa WiewMIUea 1NN (Puthongking et al., 2023) oy dleld lomuea 95% TunisafinmSuemen
finToanlaglilduonarsoongrdiamziaizas envldansiiazangluomueauisdin Wy wiuiu vielndudnanlsd
ualdanangudanassdlutsuaios dwalk Uszansamlunsdudaeulesd AChE d1ndn ansunasgiuedng
Galantamine #a18udananssuianduariiqniamesoouluifngn Usenisfiany dsuefiddiunauyes

ayulnsdrwuninerainliaiseengnsidenimsieinnad1ugnasiu (antagonistic effect) MuiTeaunde

o v

W N¥ANARTITUIANSHANTITANEUTaue1aTNITER NS (synergy) 501na1NgVT (antagonism) sE1INdENTeeN

s
a =

38935 (de Sousa et al.,, 2020) Usynsina

q

N5 dmalignssuveinfusiininiiaanuieiliolSsuiisuiuansu
nszuIuNsaiameunfaueainliasesngnsuvinliasiwazidenann daalivsunaasndmnuauds
§U89 AChE anad 91U3787a187 UTI1AUTOURATANIIZNITANANNAA BLAT 8TAINVOIANTNON LA LAS

UszAnSanlunisdudaenulesl (Gali and Bedjou, 2019) fatiu Faa3Uladn drsuemenfinloaauazayulnsiied

v
o o

WiIzLanIgVsEuds AChE lausausesansnmdatiaenin Galantamine SuLaa1191NAUUANANAIUAIINUIENS

s
=< a

Y8IE1500NaNs ¥iavesdvinasaly nisnanayulnsiwuuniviliaiseangnsiieans saufwasinaniie

nsafauaznalnnseeng Ay
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M990 4 NANIINAABUENTE

o

v
o

U8

wulasl AChE vesayulnsludsvemeunninladouazalsuinsgiu Galantamine

16U f9YADU % AChE inhibition

1 Ingwavan* 85.99 = 1.16

2 AULYF 64.54 + 1.32

3 1ngLFes 64.35 + 1.49

4 Ingth 58.34 + 1.21

5 Nz 54.19 + 2.97

6 GEGITER 50.52 = 1.96

7 Ingae 50.92 + 1.60

8 JUNSUAS 51.23 + 2.20

9 491U 50.40 + 1.32
10 NILANN 50.40 + 1.32
11 AN 49.09 + 1.99
12 g3ugm 47.75 + 0.96
13 Uzd 47.14 + 3.81
14 JUNSIN 44.87 £ 1.67
15 Alne 42.88 + 0.56
16 Ingugaied 41.54 + 1.01
17 WigumINUy 40.06 + 1.21
18 nBaN 39.24 + 1.55
19 IngMunig 39.11 + 1.66
20 Ingnszan 35.65 + 1.31
21 U1 34.57 + 1.77
22 Ingamamn 31.59 + 1.21
23 RIFRELIOM 30.55 + 2.01
24 YUUIA 30.45 + 2.75
25 andumi 29.82 + 1.64
26 IngLan 29.02 + 2.71
27 YN 26.44 + 3.25
28 Juth 2626 + 2.12
29 Junilna 23.03 + 0.60
30 pONTUNU 22.86 + 0.38
31 Wigulenanwail 20.28 + 1.37
32 UIna 19.64 + 2.82
33 DULBBYIU 19.22 + 1.01
34 N3LAU 19.20 + 1.02
35 ina 19.17 + 2.00
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v
o

A58 4 wansnadeugvsdudueulesl AChE vasaulnsuimsugvenninloaauayaisuinsgiu Galantamine

(919)
a19u FDUNAADU 9% AChE inhibition
36 W7 18.77 + 1.44
37 asf 17.98 + 2.23
38 Uaasnail 21.40 + 2.28
39 WigutnuUden 9.42 + 2.11
40 Wguindnvey 9.30 + 1.11
41 iU 7.35 + 2.27
42 Aigumm 7.01 + 0.55
a3 Weumdnum 6.14 + 1.92
a4 Wieudnayne 5.36 + 2.55
45 BULAY 2.48 + 1.88
46 VYELDULNA 1.42 + 1.40
ar Galantamine (positive control) 94.48 + 0.26

x & ' Ao v oA | ﬁ 3 5 ' a
NUGLAG: ™ FIDYNVAFRUNANGNDUAUN 1/ AkanLUUNAIINNITVIARD9ET 3 ASI (ARAY + S.D.)

14

2. HAN1TVARBUNTAUIYLADETLAI8AT DPPH

a v

WiedwiSugveniinleanunaaeugvisiueyadaseAels DPPH wuansaiaeueamugveuiin

3 a o

Teanfinauiesuaziiugmeniidmingluviesnann fgnidueyyadasziimileiioufiuasunigiu L-Ascorbic
acid uaz Quercetin Feagersusmeniinleanfinauosuazsiusmeniismeluiioinatn A1 ECy, Wi
3.55 + 0.55 uag 3.93 + 1.73 ug/mL aua19u lae L-Ascorbic acid tag Quercetin f@n EC., AU 1.56 + 0.68
WAz 1.64 + 0.47 pg/mlL AUEU (M3197 5) Mnransnaaeandiidiuingmeniinledat 2 fetndia ECy,
Laiumnsinstusgnsiifodfameada (o > 0.05) lwvusifetudleSsuiisuiuansinnsgiu L-Ascorbic add uay

o o

Quercetin WuMinNSUpENIE@NTUINTFIUNG 2 vlauanAiuelided1Ayneada (o > 0.05)

MITNA 5 NAN1TVAAOUNNTAUOULABATYAIETT DPPH vasiSugmeawiinlean wazansuInsgiu L-Ascorbic acid

ke Quercetin

FogAdDU ECso (ug/mL)
gwouiinledn (qjmﬁmamaﬂ) 3.55 + 0.55
gvioninloan (Qmﬁf\i”mmsﬂuﬁmmmm) 3.93+1.73
L-Ascorbic acid (positive control) 1.56 + 0.68

Quercetin (positive control) 1.64 + 0.47
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Ada¥AI835 DPPH WU ansann

U

1UBUYAdATE DPPH #i 50% (ECsy)

Wiethwinglusihsuevenfinloandiuiu 46 vliavageugnsaiuey
onueaayulnIi 46 ¥iafigniatueyyadase (13199 6) Fadan1sd

a =

Auaneaiu lnedia ECs, aglugae 0.78 - 55.38 pg/mL wavansanniiligradueyyadastlanan Ae Ingnela

N

311 ECs, 11U 0.78 + 0.73 pg/mL miaﬁmﬁﬁqw%{ﬁma%aSaizﬁwﬁqw Ao Ugd §A1 ECy WINAU 55.38 + 0.67
pg/mL Tuvauzifediuasuinggu L-Ascorbic acid kag Quercetin A EC, 1WinfiU 1.52 + 0.21 uag 1.58 + 0.53
ug/mL muddy 9nuan1saaeuuandliiuitansatnlngnatan Sqnidueyyadaseiianiiarsunsgiu
L-Ascorbic acid wag Quercetin ag1siitbd1Ayn9ada (p > 0.05) maﬂﬁwﬂaaquééfﬂua%aﬁaizﬁqEJ’“;%‘ DPPH

wansliiuinasadaeniueaves Ingnavan (Pluchea indica (Less.) §if1 ECs, 19110 0.78 + 0.73 pg/mL

o w

é?fwil’ﬂﬂi’la’lsmmgm L-ascorbic acid (1.52 + 0.21 pg/mL) uag Quercetin (1.58 + 0.53 ug/mL) oeg1siusd1Ay

o

(%

9@df (p < 0.05) wansbiiiuinaisadalngnavandanuannsalunisilalasiaunsiensseyyadasyld

2¢ 19U TENTANUINNIETNINTFIU Fedennd o uT1sunsuming ssyIlngnalardansesngnstu
ﬂa;:uﬁluaﬁﬂ (phenolic compounds) tagwatlausees (flavonoids) 1ty caffeoylquinic acid quercetin luteolin
wag sesquiterpene lactones MilunumdAgylun1sindneyyadase (Noridayu et al., 2011) nalnniseengmsves

answmanilanansaesuiglddn ansiuednuasrailiuesdiing -OH Fenunsausaadianaseursezneulalnsiau

aaa =

wevileyyadasediafiosnin wazdiaunsainujisen chelating fulossuvalanziduduswjisen

a

29NTLATY a'maiﬁmzmumaLﬁma%aﬁasﬂuiswmmwamaa (Lobo et al.,, 2010; Rice-Evans et al., 1997)
uaﬂmm‘fs’]’awui’]ﬂﬁﬁaq'summﬂuﬂq'u caffeoylquinic acid Uae terpene glycosides lulngnevaianayay
La§mqw§1umiﬂﬂflaqLsuaa’mﬂmmLﬁammaqaaﬂ%wﬁ’uﬁwﬂa% radical-scavenging lag chain-breaking
(Thoobbucha et al,, 2015) iewUFeuiisuiunuiseneunti Noridayu et al. (2011) Sreuinansafauniuea
ntulngnavandia ECy, vad DPPH azﬁ 24.45 pg/mL GTfaLLﬁ%qqﬂiwmﬁwﬂumiﬁﬂmﬁ uRdsnstududnenIn
maaﬁwﬁm‘ﬁugmxLmdqmiﬁmauyjaﬁaisﬁé’wﬁm AULANAIYDIAIGE 0131 ARIINIE N Tad e Bilaus
fvhazay vseduvesivildlunmsnegdeu SullnaressiuszneumaunivazUSinuesaseongns nan1sAnwiil
Feazvioudn ansadaeniueavetingnelafidnaningdlunisidunrasasiuoyyadassnusssuyid uazenall
Qmﬁwmﬁamwﬁ'mﬂﬂd’]ﬁﬁmmiﬂuaﬁm (Noridayu et al., 2011)

nsnaaBUgvIzAUeYLadaTrvewinTusmenninledadiels DPPH nultansariaevnueaianimusyya

Y
§a32AINIE3UIMSFIU L-ascorbic acid waz Quercetin agailtudAyn1vada Jsaunsassuialannvaietdade
laun anududeuvesanseengnslusiisunusenaumeayulnsdiuaunin ilianududuvesansdrfguiaveiin

gNieeas Bnvsenaiauduiusseninansidgninsediuiu dwaldneninsianas uenaini Jmmedeu

o w P LY

wuu DPPH fidad1inunsusznis ins1eidudsy wanzsdunisuszifivansuians filauaudfinisazarauaznisany

a

1anNM5aUlATRLAU WINNINNITIENU ansnaunilasrlsenaududauratasin f9enavinlvinanisnaasullasviou

o t%

Anenmnsaueyyadaseiuviasvesdiegdldog1ausiug (Premkaisorn, 2010; Gulcin and Alwasel, 2023)

Aty wan1s3deazvieuliiuinudisvemeniinleanszdayulnsvainvanevia wigndsueyyadaseilaly

o

asaisushivansumspunianudntularAuaudimeaiindaaundle lunanduiunanisnaasuiiving

lusnsugmeufinleaniiuiu 46 ila wuin Ingwavan dan ECy, Aian (0.78 + 0.73 pg/ml) Fedlen ECso NANT

a1311M351U L-ascorbic acid wag Quercetin ag1eildeddnynieadia (p > 0.05) 31nuITenounininudi ais

o

anaenuealningnelal TUsuna uwnullulazansnguiueings lnsanizansdidged1s chebulinic acid uaz

chebulagic acid #afilassai1anil vyjlansenFavareiumisiliaunsadslusneunasiuiveyyadasyldegnadl
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UsyAnsam danaliansadnulindsl dnonimgdlumsiueyyadasy (Ghosh et al, 2023) Ssaonadosfuaiided
Wisuifisunsadndeinuaziomueaiianunsofuduinemusamansoatnansiiuednuasunuiuldinnndt duwa
Tiqdduouyadaszgenin (Apel and Hirt, 2004; Boonyuenyong et al, 2023) nanlagasy a1safaoviuea
voshugmeninleansigniiueyyadaszdesniiasinnsgu esndediinvesinharaenazesdusznou
suiludn$u TuvagiiansadaenueavedngnsUaniignigann Liesaneausounud uiiigniusauasmsadnse

loueaaNNIaRsaNsaAgeanu e 1ediUsyansnn

AT 6 HANITNAAOUNNSANUBYYABATEAITS DPPH vasisugvewiinledn wava1su1nsgiu L-Ascorbic acid

wae Quercetin

1Y

16U FRgMADU ECso (ug/mL)
1 Ingwnavan* 0.78 + 0.73
2 GHGITRR 0.96 + 0.89
3 WguaInNy 3.22 + 0.39
4 JUNTUAY 4.19 + 1.12
5 Junmine 4.96 + 1.15
6 YuwA 5.85 + 0.43
7 JUNTVN 6.11 + 0.50
8 Ingugnaled 6.23 £ 0.19
9 anduny 7.51 = 0.99
10 pONTUNY 7.95 + 0.50
11 YLOUNA 8.54 + 0.80
12 IngWdes 8.99 + 0.23
13 g 9.25 + 0.43
14 Ingnszan 9.44 + 1.11
15 IngMunig 9.64 + 0.89
16 N32AU 10.59 £ 0.15
17 g7 12.02 +0.18
18 nOBAN 12.27 + 0.97
19 NTEAIN 14.72 + 0.32
20 asf 14.73 + 1.24
21 FUNA 15.39 + 0.34
22 ABULAS 15.77 + 0.19
23 91U 16.82 + 1.03
24 Ingamamn 17.29 + 0.25
25 #ina 18.15 + 0.41
26 WigueInail 19.09 + 0.26
27 N3y 19.55 + 1.28
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MTNT 6 NANTNAHDUVTAUDYYADATEAILTS DPPH vawsiSugmewiinlean uaza15u1nsgu L-Ascorbic acid

e Quercetin (A1)

a9y F9E1INAZDU ECso (Lg/mL)
28 Alng 21.37 + 0.44
29 Wewnavey 25.31 + 0.40
30 ALK 25.39 + 0.38
31 Ingiusn 27.16 £ 0.77
32 NEPLE 28.25 + 0.92
33 Wieudnaune 29.55 + 0.88
34 YR 31.57 + 0.18
35 YI9U 32.46 + 0.83
36 ULIEYIU 32.61 +0.10
37 W7 35.59 + 0.21
38 Weumdnum 37.27 + 0.55
39 WigutnuUden 39.32 + 1.43
40 Juth 42.53 = 0.26
41 Ingae 44.19 + 0.59
42 UInas 44.74 + 0.22
43 q31ug9 4757 + 0.90
44 U793natl 48.59 + 1.01
a5 RIPREL 53.48 + 0.35
46 (ER 55.38 + 0.67
ar Ascorbic acid (positive control) 1.52 +0.21
48 Quercetin (positive control) 1.58 £ 0.53

e : *feg1amadeuiiiiigaduduil 1/ Afwasadunaainnsmaaesd 3 ass (Aade + S.D.)

d3UNaN153Y

@

nsfnwgnidudweulatdesdfalafueainaisa (AChE) vees15uavouinloanyi 49 naud uiaq

wagf1munglunodnane wuIndainisduge AChE TnawAeany (37.63 + 1.93% way 35.87 + 1.56% A1ua1Av)

P
N o o < o

TagldwaneaiuegreddediAyneada (p > 0.05) widslgnsaininansuinggu Galantamine ageinpdAny
visil annismaaeuiivngidsasiuiu a6 wia wuin Tngwevan dqmisuds AChE asiian (85.99 + 1.16%)
F41nd\AusiyU Galantamine (94.48 + 0.26%) ludruvesnismaaeaugns Aueyyadasedae3s DPPH wud
ansafaenusaver s vefinleanedosiiegeiian ECso WVINAU 3.55 + 0.55 ag 3.93 + 1.73 pg/mL

Faliunnsinaiuegafited1Any ualignsaininaisuinsgiu L-ascorbic acid (1.56 + 0.68 ug/ml) waz quercetin

o w o

(1.64 = 0.47 pg/mL) eesiifiddny (p > 0.05) lumsnduiu MnmsveaeuRivIngiAer nuiilngnsUaniian ECy,

o

o o

Aiign (0.78 + 0.73 pg/mb) adlgnsanitansuinsgiunisaesviinegreditoddiy
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