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UNn 1
UNUI

1.1 avsndusnvadymn

TsaAudeneeszuuUssam (Neurodegenerative disorders) Julsafivinainnig
vhangveaaduszamluaues vilkaussdufignyhaneyihaulild Usuimsvesaussay
foe 9 dowdnas Snuilivmeralduduzaseimaionly Tsalunguiiisdntud Téun Saloiwes
WazwISAuAY (Thummavot et al, 2014) dmduauiidusalyweiinasiinisduduyesdsa
31 fheasifieleldiiu 5 ¥ wanisdnwivesantuidensemsiansisagy wuinildgeeny
Hulsaausadeuyssunm 2.1 Swau Tudwuididuiidulsedalawesta 1 Sundiau 9in
n1sANEINUIT neadanimididyvelsadaleinesfe n1sifin amyloid plagues was
neurofibrillary tangles lutiipaues Fufinainnisavauves amyloid-beta (AB) iy
safUsenaundn amyloid plaques Ainduduilaruduiivdsiwadussam (Su et al,
2016) anvpuosnIsiAnlsAtutlimsuuLTaue 2 auyAgIuvaNYeINISinlsARe (1) wuy
non cholinergic ViLﬂuaugagﬁuﬁ'Lﬁaﬁaﬁumﬂﬁm amyloid Adunaannsvdseasluy
LLaxﬁﬂﬁLﬁmmwé’aa%aﬁass (Reactive Oxygen Species, ROS) viim oxidative stress
viaw lipid wag protein Tnglawizideriuivad wieg slsinusrsmeiissuuamunuuas
Hasiusyyadasylalliviiansied widesnnegunniu mueden uazidtislutihguvh

a

Tansduayyadassantoras Livivswesenisiueyyadaseiiiatuluusray uld (Selkoe,
1991) @uauyigiu (2) wuu cholinergic fuferesiuszduues acetylcholine aduans
douszam vhuihliAsadestunmsmuguarudi luftieslsadalameinuii finmsanas
vp3a154oUszamuila acetylcholine luaussdau hippocampus ¥inlviausildanas
osaniiuunavenaules! acetylcholinesterase fiviwindilunisaane acetylcholine 1
u1ntu 1a EJLaulezjﬂun&juﬁuwudwﬁ 2 ¥iim A9 acetylcholinesterase Way
butyrylcholinesterase Tnefisneauidesinuda acetylcholinesterase Lﬁu%u 10 -15 %
wae butyrylcholinesterase Wudu 40 - 90 % Iucﬁﬂwimé’almuﬁ (Tarawneh and
Holtzman, 2012)

Tudagtusildlunssnvvievssimennisisadalowed aedudinisinnuues
voulasl acetylcholinesterase ¥inlvilans@auszav acetylcholine aglusyuulszaw
U ﬁﬂﬁmmﬁwaqﬁﬂ:18ﬁ%uua“mmsumwaﬂmamﬁaaaa wu enlungy anti-
cholinesterase 1aun Rlvastlgmnne (Exelon) hag Galantamine (Razadyne) FaHupiils
NANIISNEIA aanqmmmwm FuvesansdeUszainvila acetytcholmeluauaa
Ussawsmwmaamuwmumwuwma’lmmmwaaamm;dmaimmmmmmﬂnmmmamu

a

91suNMLazNISUNARAYY (Doraiswamy, et al,, 2002; Tarawneh and Holtzman, 2012) u#



aglsfinu erfinanasiivssansamiufinefiuansenisBuiuveslsadalomesivinty
ofaszeriilsafinnuguuss srdagliannsoussmionnisld venaniafiennsdradios
Wy Yiesda Visaile wazvinssa (Roseiro et al, 2012). vilvnaruUseimaialand swuun
aulamsldfvayulwslunstdasnulsndalowesiumnndy

ety (Morinda citrifolia L) \Julfiuvselfinuiadnegluied Rubiaceae daidu
auulwsﬁuﬂwumﬁwﬁaﬁﬂulmnngﬁmﬁ%’ﬂﬁ’uﬁ finuAmsosuazaswam Al daly
g9 iIniuiegs PsUrsatenn awnsaussduemis Msesnsvavienun wazdaoud
vioasae anld Wudu wawe ufnduldondeu warduan Tutlhgltiuindnsusiignes tuan
Ausukazesiugiiuil diusinee wsuviensundrsulsemuduedieinuiialse
wilsawurwanu Jestuunse sudahunlddouddn @ansed viouma, 2010; nd Lﬁmyjim
§99%,2542) uaﬂmﬂﬁﬁqﬁswmuﬁé’aLﬁaaﬁ’uqwéma%amw*uawaﬁwu WU aNTaNAvETULINT
ugadiuvemarefignifueyyadass (Su et al, 2005) Ingvinsvaaoudaeds DPPH (1,1-
diphenyl-2-picrylhydrazyl radicals) Wy ONOO- (Peroxynitrites) assays wae Praveen et
al. (2007) wuiwaﬁaﬁ’mLaﬁaas%mmdqwaqmaaaLLaﬂquéﬁwua%aﬁaiz Ysunuiluednsu
wazUTinamanlusedfnansatnlemuea uenani Yang et al. (2011) wuansaffaiiain
waungoUuimnansalunsiusyyadase Ysinauiuednsn uasUSunumailiuessgs
nimadou uaznagn wiarsatauidiuluseunuazlusesouiignifiuoyyadassuas
Viunafuednsinlinnafu nquarsdrdyfinvdrulvgiduaisngudineed (irdoid
glucoside) waz Wailiuses (flavonoid) wregrelsAniudelifisneaiunisdneimiauall
Lﬁ'mﬁ‘uwamaqﬁaﬁwazmaﬁaqwéﬁwawaﬁaimamwéé"usj”’qﬂﬁv‘mwwauauleﬁﬁ
acetylcholine esterase mmﬁu’ww%mmmiﬂizﬂauﬂuaﬁﬂmmmmsaf’]’mmnvlﬂehu (ly
8194 wazIn) vesyeUIuNINoY 1uLﬁvaqcﬁuéﬁﬁalﬁﬁwmwmaaquéé’uéy’uaulsuﬁ
acetylcholinesterase wasansafneatruandiusinludiviazansieniau laaaslsimu
lefiaozdinn uazlemiusa wuin ansadaduieniusaignilunisdudeaules
acetylcholinesterase l#ATigniilaifisususviazateidu

Fatfu TuemAdeifaiinguszasdifiofinumansaind d0%iemusauaze uaziev
wsavndulu dwiu wazsinsatu mwmwmluLﬂamwmwumim'ﬁaumaquamuauua
da3tlng3% DPPH scavenging Uinmiansusenauiluodniionun waznudnisduduaules
acetylcholinesterase ¥asansannanadiuly ddu wagsinureu LW@I‘ULUU‘ZJEJ;J“aIUﬂTiLaE)ﬂ
drueseotu wardhazaeiidiigalunisatn uasdudeyafugulumsuenansuiandd
sonquisdmiuiaurosealilundnsasimeviesmsiasudmiusnuvlsadalawesly
BUIAR



1.2 nquszaidvaslaTen1sivg

1. eRnwinavesnsasaseivharaefimnvadlunisatnon Tu ddu wazsn
V93U

2. \iodnszsigriusyuadaszuarUSunansusenauitueanienunvasansarin
8oUU

3. Wiedesssigrinissudaeuled acetylcholinesterase

4. WeFnwAnuduiusseminsansuseneuiiuedn qridueyyadass wazgrstus
nsvinuwasieules acetylcholinesterase

1.3 Yaulnvadlaen1sivy
Anwnszuuivinazasleueanetildatneetulusnsidusing 9 Fadl (100:0,
40:60, 0:100) Mé’amnfuﬁwawaaﬁ’wgwmmﬁwmwmaaquéé’u&muhﬁ
acetylcholinesterase qwéﬁwua%aﬁaisﬁw%% DPPH wiouamUTuafiuadnsineq
asatananunlaedd FolinCiocalteu Colorimetric Lﬁa@U'izﬁw%mwmaqa’lsaﬁmﬁﬁwaﬁia
msdudsnisvhanuaules] acetylcholinesterase wazqyissusyyadaseliasan



1.4 Q) AUNFAzIU 4aENTIULUIANYEIlATILANY

" T > o o o
Anwssuudvinazaef
waANF9AY
- lavuea: i
v (100:0) re==-=- I
ffu o ¥
v, H I @rsanansuun
Bau > - Evuea U — v :
9 gsdaim |
( 40 . 60 ) ——————— -
- anuea ;U
(0:100)
> N ————
I yegougnivedann I:
nadeuvEiuayyadassvosasatnuLn P
9 @sannlag3s DPPH -
naasuavitudaouley acetylcholinesterase
uazbutyrylcholinesterase voasafayaviug
9 gnsana
mSuiansusznavfuednsiuluansanin
YIMUA 9 @15ann <
38 Folin-CiocalteuColorimatric
v
- iweuninauITelagnsiRuwastunsasivinsseaund
wiorepruduilleswinmsuszyu (Proceeding)
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1.5 Uszlgwunaninaglasu

ot al 0

ivesdanuilunmsidendiuvessetu dvhazsaeiifngndwiunisain gnsda

4 i yd’l [ a L% =% L2 L2
luwesuazansiueyyadase iadumuiiugudwiuiaudnyuumnaesiulsadaly
wesdudunsiiuuwdmadenvemwindusionsssunandquantilunsdudaeuleioy

< al Q‘ L4 a
Lszmalﬂaul,aamaLsaLLawqwﬁ’luﬂ’ﬁmuayaﬂaaasz

1.6 anuitlddndunisvaaas

1. viesufURnsiall audivermans ausingrmansuazinalulad uminede
SWAYAYaanT (@uvziawm) suanatgyuwa dunewiod Jawinnivedan

2. el fURNMsTuall a1ivnTuadl AnInerrmansnsuwng unTINeNdeuLsens



uni 2
- ¢=i ¢=i &/
LPNEAITHAZITUIENINYITD

2.1 wavu (Yo-ban)
o g
Fovinsiu ve (Manansuazinlulunnnie), ugaide(unie),
LLEJ'lwyj(nzm%‘m-Lma'aaaau), fgUsemAsen:Noni
(31n817278), nono (M18R), Indian Mulberry (lu

duLhe)
Foinenmans Morinda citrifolia L.
Fowoq Morinda tomentosa B. Heyne ex Roth
24 Rubiaceae

ANWULNY

poLUuliinulued Rubiaceae doduiivluredidn (Rubiaceae) anave (Morinda)
nszagluginaelisngfueanidedls finwadldussina 5-15 was Waenduuaziiielsl
Dudmdedihmaunmisthaawdes unnidusesdnenviowsniduanindivisurue
an awd 2.1

AT 2.1 fuge
W7 (5uNSY Sndad, 2553)

Tuwe Wuluideneenidosuuumsstaduiuiann Snvagvedudugliniegdly
nau Yanglunuvsowviay Tauluwrauvsaden duvevluSeunazidumau Tullvuinning



Usgana 4-7 Wwuilins wasy1ussinm 8-17 wuiwns wddlududifeaiu dauviedlulld
989U

wawe wailunariugusideudiiinay nadewludifes Welunaseuyy dnh way
2 ] t & e o d g & a8 o o g 1
Uufivn dwsauniduden meluraliwdaunn wisduiumna lnedwaauuu 1 wésse

ViaNagay AR 2.2

2 2.2 Tulasiage
Au: (sunsY $n@ad, 2553)

2.2 Us¥leydveswatnu Morinda citrifolia
AIINANNINYIVBIED
RelEh!
a £ o g = 7Y < Ve [ g
nilgyaemtuasianduvssnsamnarfuusemiuuen Tnwindsaud
lsarumnu Jesdulsaueise Ineflosiusznaunaaiiuaznguans Anthraquinones Ly
Morindone, Morenone, Nordamnacenthal, Rubiadin LLasa‘Lgﬁ"us‘ Rubiadin 1-
-1 g e‘f: P [ [ a Y o g
methylether \usau wanaintaiuvasdonsindslslunisdeudinanaie
gauly
lugeaeiiiniueuTuugs Snuaudiveviwasmn Tdusanionms
¥ 1 1% ¥ =) aya < [ (v d‘ &/ s
199529 WAL UNINLALA yRalludarlvluseaniunissnwunailoy wastaonuau Tuve
Adudlidugianiuua LLaz%’UUszmuLﬂumﬁ’];aﬁ’]é’a Qﬁﬁfyfgw’nﬁ'\u%é’uﬂﬂmuﬁ
Tsalfvivannudeidnguesiaile T vierutuditanassaunesnm wsethludaln
wanihudanviienuivies iiverigusanienisle yniden dhule uild esrusznaums
wilwagnguansdfeyauluginu 1y Asperuloside, -sitosterol, ursolic acid, uas 3 -
carotene Wiy uanvinillueslddmiuusienms andufuimsn Tdsesnsenavionun
BePlG)
o & v | ' - [ a v o
HAYDTNTARATOU NagaUTIBUTIVNEINSAGUlFoN T naanseulidu
1Y) ] [ [ 2/ v o o 5 ‘},’ 2 o YR -1
enfusenans Preduadludld uaglulgluinmahanseumululignee Tdwmiuaudy



ey Jeaiulsagfiud diunavefvaswmaundednes suudivdonuay nguansd
ddnyiwulunase iun anslunguueuemesu (monoterpenes) uanainigmuansvion
FELABTININ carboxylic acid, octanoic acid, hexanoic acid Wwag decanoic acid Dusu

druvionuasialyl

Uususulsemu wild udldunanse uaulifasiisavadou drunduvsenas
a3 Drefuden thyuden Fuihanua ufanidesutuile furnsau Jeafuuianzdnun
UAGN ymunadearduiuuslisudy ?}qﬁn&jmmiﬁwﬁmﬁumﬂuﬂdu anthraquinones laun
alizarin, ruberythric acid uag rubiadin {Jumy (qm%’mﬁ nounia, 2010; 89, 2011;:
poulay)

2.3 yueAneatesiueetIu (Morinda citrifolia L.)
Wang et al. (1999). lousnaisafindulenusaanuaves (Morinda citrifolia (Noni)

wuaisuseznovvdalvingy trisaccharide fatty acid ester 1 %in Ao 2,6-di-0-(30-

glucopyranosyl)-1-O-octanoy!- 3-D-glucopyranose (1) uaﬂmﬂiﬁdwua’l‘iﬂdu glycosides
Vfs189ulidn 2 vlia Ao rutin (2) way asperulosidic acid (3) AW 2.3

OH
HOH%O;%OCO(CH2)6CH3 HO 0 O oH
1 ot o= 4 O I
" OH O O
HOH,C—/ /<OH
2 /f HO OH,C.__O
HO

0
HOHO du HOHO
1) )

3)
awit 2.3 Tassassansusenauiuenléainuanes Morinda citrifolia: (1) 2,6-di-0-3D-

glucopyranosyl)-1-O-octanoyl- F-D-glucopyranose; (2) rutin; (3) asperulosidic acid

Sang et al. (2001) Ynn1s@nwuaziena1susznauaInluves Morinda citrifolia
laganamedamiuea (n-butanol) ntuthansanaluuenvilwusgvslaeaeduiilasunlnn



117 lansuseneulnilungu iridoid glucoside 1 wiin Ao Citrifolinin B (1) wazansi
s1guNiInoundl 5udalungu flavonol glycosides lefuA Quercetin-3-0-/3D-
glucopyranoside (2), Kaempferol-?)—O—R—L—rhamnopyranosyl—(1-6)—ﬂD—gLucopyrano
side (3), Quercetin—3-O-R—L—rhamnopyranosyl-(1—6)-,3D-glucopy ranoside (4), Quer
cetin—3—O—ﬂD-gLucopyranosyl—(1-2)—[R—L—rhamnopyranosyt—(1-6)—]-,3D-galacopy
ranoside (5) wag Kaempferot-?;-O—ﬂD—glucopyranosyl-(1-2)—[0L—L-rhamnopyranosyt-(l—
))-[3.D-galacopyranoside (6) fan1wil 2.4 ndurarsUssnoumuafiuenldu@ne

L/

vSAUeYYABaTEMILTS DPPH Radical Scavenging imadudu 30 £ wuihansusenau

2 figvisenueyyadaszuiniian
11
COOCH,

1a: R;=H, R,=OH

tb: R,=OH, R;=H
R
HO o} HO o}
e e 0 o
o
OH O g-—cH, OH O o—CH2
Q HO o
0 OH
HO

OH 5: R=OH

HO OH HO OH 6: R=H
HOH,C
3: R=H
4: R=OH
OH gy

N 2.4 laseasrawesansussnevinentaainadiulunes Morinda citrifolia

S

Sang et al. (2001). ¥innsAnwinazuenatsuignsdlruluvessuse (Morinda
citrifolia L) lngafameienmeaaniuhasatalluenliuignimensduilasunig
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nﬂvﬂﬂminau Iridoid 1 il léu citrifolinoside A (1) fan1wdi 2.5 Mndurhludnwgns
guan1snsedu activating protein-1 (AP-1) wm’lmnmiiﬂm g 59favds wudnans
citrifolinoside A (1) Lﬂumammqu Iridoid 'V]JJZ]‘V]SEI‘UEN UVB 34vinlvi AP-1 gnIzdunis
nszduiinelmAnlsnuzSiiiamisgnudeas faer ICs Wiy 29.0 y7y

15COOMe

M 2.5 Tassadnewas citrifolinoside A (1)

Sang et al. (2003). wuans citrifolinin A-1 (3) Safiuansnau Iridoids il uax
asfifissnulisn 2 afiafte citrifolinin A (1), ditrifolinoside (2 ﬁLLﬂﬂIﬁmnmiaﬁ’md’au’lU
va (Morinda citrifolia L.) ) A18@viNazaIEeNIuea FINTNT 2.6 mnuummiﬂnmqwﬁ
fudfa UvB 'ﬂlﬂniumu AP-1 aawa’lmnﬂiiﬂuuLiamwmm&msanﬂwLLsmlﬂmwm WUINENT

7 1 uaz 2 Gqndsuiad UVB fidn ICs Winfu 69.6 war 29.0 LM AN se e AP-1
anas dhuanslvel 3 liwansgnisuds uve

COOCH;,
H A
H O
HO™ "0
Q‘OH H
0 o OH HN\ COOH
HOOC-=y
HOH,C YOH
H HHOH,C\HO OH
HO
OCH;
OH OCH;,
OH
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At 2.6 Tassadisweaans dtrifolinin A (1), citrifolinoside (2) wazans citrifolinin A-1 (3)

Kamiya et al. (2005) wgnan591ndruNavos Morinda citrifolia fefvinazansiy
viusalaatsivi 298a 1Juarsiudlungu anthraquinones 1 win Ao 5,15
dimethylmorindol (1) uagansfifistsaruundn 5 vila laun a1s alizarin-1-methylether
(2), anthragallol-1,3-dimethylether (3), anthragallol-2-methylether (4), 6-hydroxy-
anthragallol-1,3-dimethylether (5) wag morindone-5-methylether (6) LLaza”\ﬂ%ﬂmdu
iridoid 1 ¥iln fip morindacin (7) waransfifisneaudn 2 4ia Wun asuperlosidic acid (8)

way deacetylasperulosidic acid (9) fan il 2.7

0
R, HO
L
R Ry HOH,C
Ry O
R, R, R, R; Rs
OH CH,0CH, H OCH; OH
OCHb, OH H H H

OCH, OH OCH; H H
OH OCH; OH H H
OCH; OH OCH; H OH
OH CH; H OCH; OH

AUt h W=

CH,0H
CH,OH RQ 772
H ; O
0
HOH,C
OGlc
8 R=COCH,

9 R=H

AR 2.7 @13ngx Anthraguinones ua Iridoids 9nuawes M. Citrifolia

Su et al. (2005) Anwiasdusznauniuaiidiunaves Morinda citrifolia wazqmisiu
pyyadase LaydS DPPH (1,1-diphenyl-2-picrylhydrazyl radicals) was ONOO'
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(Peroxynitrites) l@@15 iridoid glucosides ¥fialval 2 wiinfe 60-hydroxyadoxoside (1)
waz 6 57 3 -epoxy-8-epi-splendoside (2) waransiiisenulinountindn 17 vila 1dun
americanin A (3), narcissoside (4), asperuloside, asperulosidic acid, borreriagenin, citrifo
linin B epimer a, citrifolinin B epimer b, cytidine, deacetylasperuloside,
dehydromethoxy gaertneroside, epi-dihydrocornin, D-glucose, D-mannitol, methyl O(-
D-fructofuranoside, methyl -D-fructofuranoside, nicotifloroside waz Psitosterol 3-0-

ﬂD glucopyrano side mmsmwmuLLsmlmmnmsanwmuLumuaa ndulévans
muummmmswmaauqwﬁmuauuaaasv WU @15 americanin A (3) Squdlunisiny

aq;&aaassmmﬁ DPPH diAn 1Cs Wiy 16.9 HM LLﬂSﬁ’]ll’ﬁﬂm’mEJléida ONOO l#vinfy

asunsgIU penicillinamine FadiAn ICso WNAU 3.3 LM muasiu asnwi 2.8

COOMe COOMe OH 0

it 2.8 Tassadeves 60L-hydroxyadoxoside (1) 68,78 -epoxy-8-epi-splendoside (2)

americanin A (3) wkag narcissoside (4)

Rarnamoorthy et al. (2007) Anwiguidueyyadass Ydmmiuednsiu uas
YTunaunanliusea vesansannieniuea wazarsadinefiassding lneatnieds Soxhlet
wag ultrasonic ﬁ)wnﬁguﬁwmﬁﬂﬁuﬁaiﬂaauﬁqzyzywmﬂ (vacuum oven) LagwuU spray
dryer mud1ay wunansanaeiass@ian LU spray dryer $UTinuvesansiusyyadasy
wazUIunavailiuees unndnansadaieviuea daAvindu 26 mg antioxidant/mg DPPH
War 12.3 mg catechin/g of extract AERAU uAgITANALBAABLTLAY WUU vacuum oven
%ﬁﬂ‘%mmﬁuaaﬂsaumﬂﬁqmwhﬁ’u 30 mg tannic acid/g of extract
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Takashima et al. (2007) wonansafatu EtOAC 9anauluwes Morinda citrifolia 19
arsvanun 26 wdaiduansiiinissenuuda 24 viln uavarsuiinlvl 2 wia launasngu
Iridoid glycoside (Citrofoside (1)) wag a1 95N a: 4 anthraquinones ( 1,5,15-
trimethylmorindol (2)) fanwdi 2.9 Tapans 2 lifinuduivdowaduzifadadon
Uurkat cells) urtigvddudavadumiaiingenvnvilfoadusndineg lumansefudnuans 1
Liuanmalunissudenisissyivlaweduasanuduiuiuwad

~
H
X 0 O/
(0]
H 0~
Ho H §
HO 0 HO
O O
OH -~

HO

OH

1 2

Al 2.9 Tassadewes Citrifoside (1) wag 1, 5, 15-Trimethylmorindol (2)

Hisham et al. (2010). Anwasdusznaumaniivesarsliith (non-polar) 3ndy
Kave Morinda citrifolia Ynnsafanatesefvazaisumiuea At uansasaunann
wuuulsehuiedviazanslanaslsivulasuenarsuiqnifeisaedinlasuilnns il (CC)
I¢ansu3ans scopoletin Fafuarsnguamiu Asnwd 2.10 arsdasadunldiduans
smsgulumsiessiesdusznouaiivesanslififidmiunaseld
HO 0) 0

MeO =

AT 2.10 Tassadrees Scopoletin

Mahattanadul, et al. (2011) wuansafiniwesgneafuuazans scopoletin lugnes
awnsadudainiseulaureavasne v Lasuralunseinige mslunyla indiAsatueun
U990 ranitidine uag lansoprazole Mflgnsiunsdniauiasinwunalunssinizamis

Yang et al. (2011) AnwiAnuauisalunisiuayyadass Ysuiufueasiu uas
YSunadafudvesiveatnu Morinda citrifolia L. lagvinn1snadausiavian 6 §1ee19 laun
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wasou waun wagn ludeu luun uarluiitasnindu drunasetunadasediaefuhan
nwaldansain druluseatndethiou 90°C Hua 20 unil uasihansafamunin
AATIZ ORAC assay, ABTS assay, DPPH assay, nuSunaiusasiy wasUSunaianiiud
wuiwaseunflgnsiueyyadass Vsinuitueasiu uasuTununsnindudinnniwagou
warnagnlaedinn ORAC assay iU 1882 + 230 mol Trolox/100g 35 ABTS assay ity
199.5 + 8.2 mg VCEAC/100g 35 DPPH assay Lvinfiu 188 + 8.5 mg VCEAC /100g USuauil
UBATINNIAY 284.8 + 259 meGAE /100g uazUiunainiiugiviaiu 224.3 + 23 mg/100g
uennidednulusatiy wuiilugauruaglugeiisrminduigilumsdueyyadass uay
Uinuitueasiulidunnseiuudgenitlugeu

Krishnaiah et al. (2015) AnwgisusyyadassuasUinuitueasiuvasasaro
NUpaINAIUNAUIY Morinda citrifolia L. LeNEIBLASBILENLULLLTY Batch mode 14

=

Polyethersulphone (PES) tlusiansasviriigamgiilutag 30-70 °C Avwdiuagit 0.5-1.5 uns
gnuuseaniliu 2 deg maammﬁmugmauﬁamaq PES 13uniweilten (permeate) Lay
dauﬁlajgﬂﬂsaachmﬁaﬁaﬂdﬁmumm (retentate) #UIINITUENANTAAALUNIUBAAIBTT
retentate L uASAimuizaudgnige %aﬁqw‘éﬁwawaﬁaszﬁw%% 2,2-diphenyl-1-
picrylhydrazyl (DPPH) scavenging activity 1¥1AU 55.60% U3uieuduaasiulawindu 43.18
mg GAF/10g 984819814 mﬂn'\swmaaammd'\msﬂuaaﬁqaéwqﬁ%m%waﬁaqwé‘lumsﬁm
auya DPPH stwﬂ‘%mmﬁluaaLﬂulﬂ’lumaLamﬁ’uﬁ’qu‘éé’ma%aﬁasz

Krishnaiah et al. (2015). Anwansaiage Morinda citrifolia TngAuthosniuieys
anuan 2 u wdreuft 60 °C 1 Su uastBuafulii 40 °C dnluatadesvhazaieiefiaos
Hnuazszmediseds spray drying Tneldutlasiunge 206Tmesimin vievuAGouiansana
FavsinmansanaseuSuiauteiudsdusnsdufiuansetu fe (1:1, 1:2 uag 1:4) naasy

]
o

Pomunailsinag 90, 100, 110, 120, 130 way 140 °C 91NN1SNAABINTIVIIERTEILT 1:1

q Vv

gaumnil 120 °C aulunisdueyyadasegefigauindu 70.74% uazfiviunafiuedngsiian

3

4

] [ i

UMY 54.575 mgGAE/100g powder

Wang et al. (2016). vinnsanwikazuenaisusgnovainiudonuazdnaues
Morinda citrifolia Tawafade 80% EtOH anduthansafniilduiudsdiunisazanedaei
way FtOAC wazthansafin EtOAC inuenuagvinlifudanilasaodunilasuninnsilldasuia
Tvsingu Antraquinones 2 4iia @o 1,3-dihydroxy-5-methoxy-6-methoxymeth
yl-2-methyl-9,10-anthraquinone (1) wag 1,3-dihydroxy-5-methoxy-2,6-bismethoxy
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methyl-9,10-anthraquinone (2) fan Wi 2.11 LLazmiﬁﬁswamumuﬁaﬂsznauﬁwaqﬁué
Antraquinones 10 ¥lla auWusu8s coumarin 3 vila uag 6-gingerol sntuthaseiie
Tndd 2 9dlaurviinisnegeuanuduiiviowas vadeuauansalunssuduielia
(AntiviraDuazieuuniiiSe (Antibacterial) wuin ans 1 uay 2 fgvidudadelata HINT 14
\Enties TnefiAn ICs 66.1 and 10.5 UM msendu wenanniens 2 Sauanagrssududelafa
H3N2 e 1Cso 11.5 UM wazgrdsufudeuuniliSestaphylococcus aureus lasiian MIC
11.5 UM

Al 2.11 Tassadeansngy Antraquinones silalval (@15 1 way 2)

2.4 TsAranuideuvassruuyszam (Neurodegenerative disease)

auENLﬂudauﬁwﬁmmaainn'1aﬁmmun'ﬁv‘m'm‘uaaai’a'azdawm 9 89319078
IﬁﬂamauﬁauL'fluﬂejumms?z'iaLﬁm%mWﬂﬂwsﬁwmumaaauaaﬁﬁauaa fimsgeudeninud 3
faunauiainlsa vieannesing q Mhaisiwaduszam (Alzheimer’s Association, 2009)
\delwaduszamgniinany Jedsnasion1sne n1sHs Nsey Annausalunsandmse
LoNLezdIrDerne @ F9n159Ra1UeIANALNTElUNTS IR LS UNIUNTEUINANSLY
FAnusedrTu Tsraueadosiamatu (m1519 2.1) eiisUluLYRIeIMSTUAAIDDNTILANGN
fu kailanuRauniiieauswnnseiuie uiinuiunediidnvagensiieuden
fu vilavedlsnanandeniinulsvesiigafedaluimes Fawuldndr 70%

f1579 2.1 waneranua9lsAaUDLADULAYANBUZIANIE

silnvaslsaauatdon AnwY

dalawos (Alzheimer’s disease) Juailafinvunfigaaesdsnausdon
weSanwnaAyAe amyloid plaques
wae neurofibrillary tangles

TsannsAudu (Parkinson’s disease) nanwadauadliaiuiseasians
Taunfiulaeg1iieana Tauadudy
asiadiluanes inmihfinauausEuy
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n1srdeuluivessienie HUr89ed
2 Msdu 1059 waztadoulndn Snws
fidfyAadl Lewy bodies daiinann
nisazauvaslusauy O-synuclein
meluwadussam

Isadalowed Wulsraveudouviianisdanuldvosiign innannindeunsonis
Y9UadUTEaM (neurodegenerative disease) ’ludwﬁmmumﬁwﬁm Tuauunfiasiiiwaa
Uszamussanas 30-100 uduigad (1x10") definisdaenilufinea (synapses) fulwada
31 1x10" sumue doyania q avderuansdeUssam (neurotransmitter) iudyaa
w95bihluauss vinliiAnaudy nMsia uaginuesng 9 (Alzheimer’s Association, 2009)
widniugduaslsadalawes dunuiwaduszamuas synapses 9zanasinnsayideiead
Uszan msdsrrudygyiuduvar ilvllennisgyideainudy vasdu qoide
AINUETNITANTIIA LAY AMNENSElUNIVSS waznsndeulm orsualudsusiu
NAVETY %qﬁmﬁﬂﬁ’uﬁaamwa Duudldansasnulvivie ddsadalowesliiows
daNanse mumamﬂuismmuu widsdawatisypralunsauns goua nsusiauasdny
muu‘lsﬂaalsmmasmLUuIsﬂmLﬂuﬁmmmqmmsmawmﬂm

avgvoauuRgumsifialse Slinsruidaauufgumsiinlsaiididgansouus
Towu 2 aunfgiu oun

Amyloid cascade hypothesis

Wodnsazaues AR Wuamgvedlsadalumes msavauves AR iluauvslhian
neurofibrillary tangles N15A18Y9IL9adUTLEm waniJunaliiinarnusudouniuun
Lﬁaqmnwm%amwﬁLﬁﬂ"ﬁu’luaums:iﬂwisﬂé’almuas’ finsazauves AR 18y amyloid
plaques (Pimplikar, 2009) flunumyinlfiwaduszamaie wazvinliauewdon (Selkoe,
1991) Wiz ldAanssnay waznsiRuvgweaalviulusium (Rapoport, et al,,
2002) lngnsyhawaunauaadenlugadUssamiliiimsazauupa@onluwadsnau

Cholinergic hypothesis

Joilsedalowesiinanmsduaseiansdoussamuinozdnalady ( (Acetylcholine:
AChE) anad (Kitphati , et al,, 2011) Tnsnnsanaswotezdaladuilin muauwuﬁnumsmﬂ
Tsedalowes exdfalrduduasdeussameiionia i wihiidedygrnnssuaUssam dlod
msdunsevananilimsdinszualssaminuniuasdt Jmateqanuiseldtinsfneans
Areiiusyivesdialaduluaues sauseansfidudinisvieuees Acetylcholinesterase
(Acetylcholinesterase inhibitor) tiledudinistosernaladudnge atnslsAnunisanas
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vovovdfaladu Lutfissudnuluguislsadalawesiviaiu widamuluguaelse
neurodegenerative 81 ¢ #1e

2.5 Cholinesterase enzyme (ChE)

wulwiilladuoawaisaiiniilunisaansans Acetylcholine 1Ty Tadunazesiiem
Feansiafifusianandlunisdenszualszay (nerveimpulses) Y84 pregamglionic
automatic fibers, postganglionic parasympathetic fibers wag posteanglionic sympathetic
fibers U19lln Faduuszamariivdinssuaussamiudaila sihum deanians nsswie
9113 aldidn ﬂivawﬂaanu bronchial glands, sweat glands ety uasiioide
au‘] Tusente uenantuy acetylcholme Faiwmiddusanandlunisdanss suauszdn
# neuromuscular junction wagfl synapse #14 9 a4sEUUUTEAMAILNa1s (CNS) Taevialy
Tusemevesrusgwuieuledladueawmesail 2 Ussiandeiude

¢ o a

1. True-cholinesterase enzymes (acetylcholinesterase) LU utauladififiaaay
Wn1gLagaslunisaaivaisacetylcholine 1nn anusonuldluigadifindonuns twad
Useam WAy neuromuscular junctions Laulsdﬁﬁgna%wq%umw%'au 9 Aunisasradinden
LA

2. Pseudocholinesterase enzymes (butyrylcholinesterase) LfJuLaulsziﬁﬁQﬂa%'N%u
lngwwaddiu 2swunuuiians peripheral nervous systems, plasma sunaglueieazdu « i
AULRNIEL1239LUN19A819@1T acetylcholine 98N31 true cholinesterase enzyme
(Savelev et al., 2004)

2.6 ByyRdHITUALENIAIUDYYADATY

2.6.1 Uyadsse (Free radical)

ouyadasy Ao ezmeu luiana vielessu Jeildidnnseuifelursuenan (unpaired
valence electron) eyyadaszenaiivssqiuuin au violuaudild iinduldiidowuss
sgwinsezmouwaneen vilveyyadasyliialosuarlinenisifiaufisenedesinsa Javi
UQﬂiEJ’]ﬂUI&JLaﬂa‘VIEJEJiEJU 1 neRadeliBidnmseulmanathafsuieiisiuaios luana
muﬂmmamLaamai‘uaLaﬂmauavnmaLUuauuaaaium‘lwuwluLaaa'ﬁLLaVmeUgnian
luanaduseluifuufitegnls (chain reaction) Sidnasouglanifiavanivinliouyadasy
Jeslisieufitengs eyyadasziiunuimdrdglunisduaunszuiunismnaailuiidin
nAndueianUfRTenanunsnmuauvatensEuIung Wy auaumstusivesvaoaiden
Famuauanuiulafindnsdonis uenani ayyadasydaliunumdrdgluluunusddy
AINa1svesasusznaunalin wnaleadn Lﬁm%uLﬁuﬂnamnﬁﬁﬁ%m‘luﬁwmaagjl,lﬁa
TnewamzatBuilefionmdn vesuns usmila Tavead Tasidloy Gifatos Tnssnameasil
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wuUMIneyyadasy uimniamelasuanseyyadassanaieuen 1y TWuanenmsu
A 1NVWNIUIENBUE IS I miemLuaammlmmwimauaa mstnsuifldven
o1sTgaumgiige 9 anldEn mamnam’maau U uaseinddell feddanslaleian nisud
§4d Sediend vSeanuadty Wy afuyvd Memsueuusuenlefanledesasus inivly
wielunniziisrameainsaidnoyyadaszifanas fAagvinlfiouyadassuiniiuly
\Duanvguedlsade Wu lsavasnidenfuuazuded Tsruzfeunsila Tsnsaluwed 1saly
Todniau lsaauun Wudu (vl waiaduned, 2559) fannd 2.12

INFLAMMATION
White
Blood Cell

UVLIGHT  FORMATION OF
FREE RADICALS

__METABOLISM

. Mitochondrion

IONIZING

RADIATION 4 SMOKING

Al 2.12 msadseyyadasy
147 : https:/www.thaipng.com/png-oc5pve

a

2.6.2 s#13AUBYYABEsE (antioxidant)

aueyyadasy Ae Tuanavesansfiannsoduiuifunazarunsndudaufasen
pendinduresluanaarsdug I¢ UjAtereondinduiluuiisouniiisaiesty
nsuandsudidnaseusinansvilsludsieondlad Ufisendinaanunsaliudefas
\uanseyyadase (free radical) ?z'faa'\'iaumaﬁai“md'\ﬁﬂvLﬁﬂﬂﬁﬁ%man“[sziuavv‘hawmaé
YBITNNY m'ﬁmuaumaaaivavmamﬂgﬂiman‘lwmumamiLmaunum'ﬁaumaaai“
wardudaufAsersentindulagnoandlad Fuduasiuoyyadaseysioidudiag e

15008 nsALaaReITUN LavlwaRNusg
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How antioxidants reduce the free radicals

unpalred electron

/ﬂ@/“@ ° @@ 248 ’ O \®
/@ @ — \ ,»“w EIECtl‘Un ‘,'l @‘”, -, . @;\
o Vo9 domation [ _
S TR }
‘ oy > o
© e ,4

® @ ® ° &

ANTIOXIDANT FREE RADICAL

AW 2.13 astueendindu
A https://www.kellersformula.com/what-are-antioxidants

LLﬁd'}Ufjﬁ'%maan%Lm%’uLﬂuﬁaﬁwﬁ’ms{aéqﬁ%% winwsiffafnlnusuiu fuduivuas
nidsinwangadiiesyuuiidudousesufasen lngansiuoyyadasy 1wy ngalslou
NTUT warinnfiug L‘aummﬂmaulsuumﬂumLiwgmmuaumuwmﬂLUaiaanlsm Pigdin
Wd (Superoxide dismutase; SOD) ‘v1L'UummmUauuaaaimmﬂmnmimemwmaﬂ.u
ad TINTUNDTONTIAEAS 9 'ﬁumumimua%aaaismmulﬂmaLaulsuumuawgnim
pandinduniniiuly AfualiiAnnnresndinduiinnniiuly (oxidative stress) tauni
mahaevieasennudemeunisadl avinliAalsalunysdvanslsa 1wy Tsalussuy
Wilauazvasaiden Tsansausuagseuuyseam Wy Parkinson way Alzheimer nase
srvusionlviesing q usss nuluflinasemwdaveuasiavi Wudu (o5 anawien,
2559) a'rimwuauuaaaiﬂumamamw&nmmimnmmaﬂiﬂwaamLaamiuauama%sﬂ
neurodegenerative disease 18 LLazaamuﬂ‘mwa’;uwamaamammwasummwmwum
wWu kdadasiomisasuitdislunisinuguaimuasdesiulsaegslsnusSouarlsn
%aamaaﬂhﬂwﬂa sulutdlsandauge

uanmnumumwwuaanmwumnaﬁmﬂm loun asiafiandia 1y dn wald
iwSeame ayulng w1 Judu Fanwdl 2.14 anunsolfidutngidovuesims (food additive)
Im&mvuawsﬂrnaulunauﬂuaamUuaau‘wa wuludiusing q vesiie 1wy wia (ud &2
AEEE fhdas wdafredriuazen) wa (tdun adu du waz winlved) lu (dunvuas
LATBILNAGNY ) uazdudy 9 (IﬂLLﬂiJUL‘VIFiLLauM’J%E]N) Aeg19a15nguiuedn Ly

€

b o

flavonoids Usgnaumie flavones, flavonols, isoflavones, catechins, flavonones L&
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chalcones) LLa&:a‘LgWu'S"UEJ\‘l cinnamic acid lewn caffeic acid, ferulic acid, chlorogenic

acid uagdu 9 Feanuldluifouynaruvesivusazivunaiuansay

Turnieis Cropss
i

Y 6]-Gingere!

AWH 2.14 @NSAUDDNTLATUSITUYNS

fiun - https://www.kellersformula.com/what-are-antioxidants

wardallansiusondndudansieit Ly BHA (butylated hydroxyanisole), BHT

(butylated hydroxytoluene), TBHQ (tertiary butyl hydro quinone) %38 EDTA (Ethylene
diamine tetra-acetic acid) \Husiu

OH ou OH

i >< w HO OH

OCH3 CHs COOC3H,
bulylated hydroxyanisole (BHA) butylated hydroxytaluene (BHT) propy! galiate

ANH 2.15 a5 1URaNTATUSITUTRLaTANTF U ENTAT U LATIZH

- https://www.kellersformula.com/what-are-antioxidants

Uagduilansieyyadaszgninanlfidudiunanlundnsusio msiasuvatsvia
wu T duansiuyaluems uazirdesdion Wudu (sws fams, 2554) dwsuiinsmedeu
Anuansalunmsiueendinduresluananiolossuniididnnsoulaniie Tne3sadeuly
LA
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DPPH assay ¥3® 2,2-Diphenyl-1- -picrylhydrazyl radical scavenging capacity
assay WuEmslsgianuansalunmsiueendndy sl reagent Aa 2,2-Diphenyl-1-

¥
=

picrylhydrazyl 1{u stable radical lusviazane methanomsmamuaa mmsaumaﬁ d
19 mammauLLaalmwmmm:mau 517 nm A 2.16

0,N
N—Kj—@-No
Al 2.16 gnslassadnaves DPPH

Iy DPPH® az1AnU§A3e11iu antioxidant (AH) %301iU radical species (R®) 1#saauns
DPPH® + AH | DPPH-H + A®
DPPH® + R® —m DPPH-R
mnaumsasmalmw ilo DPPH &eiididnmseuliien 1 fianuanunsalumsgandunas
aaawmmm:}ﬂau 517 wiluluns ﬁ]“VI’]UQﬂiEJ’]ﬂUa’liUS“ﬂEJ‘ULLE]UG]EJE]ﬂ‘ULLﬂUVI‘zNa’]aﬂm
‘Iﬁ‘la‘lmwmm DPPH lehvinleyyadase DPPH gn3indnatuilu DPPH-H (Aantsiudsvd
an'*uumnamanaWEJL‘LJuamaaaLuauwlﬂmmmwﬂnauuaammﬂsaa UV-VIS
spectrophotometer finueIAdY 517 wiluins whlvidnsganduiasanas
5’161";@Ehaﬁmmmmsﬂ‘lumsﬁwuaaﬂ%m%’ulé’gq ALY saraedinfszanas Seay
FuRan1saasadusn 50% Inhibitory concentration (ICsg) Savanede USunauanséy
gandnduiivilvmnududuves DPPH® wiheag 50% AW 217 way awit 2.18

O\ ON Anti-Oxidant O
N {:}*Q—- NO? “ NO»
< /l) O:N Herbal extract O:N

DPPH radical Reduced DPPH

AWl 2.17 DPPH assay
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2.50€200 -
i on ", Y w,

2 L50€+00 - ' x ‘
: o, Ao,
% : iy Dty B 102D WAty Sians ioercica
< 100K 00

DLOESO0 oo oo oo e . SO s st oSO v

200 390 490 500 690 790 890 P00 1090
Wavalength {am)

ﬂ’]‘W‘ﬁ 2.18 nsMaBIN1IA@au DPPH

2.7 ansusenauuedn (Wosws waviens, 2559 wag Krishnaiah et al. 2015)
@a15Usgnaufusdn (phenolic compounds) t8uansyAegil (secondary
metabolites) fidnwuzuazgnslasiadrmanaiifiunndrsiuly wifllassadrandfugiu
Usznausigaseylsuniin (aromatic ring) o1afid1uaunilnawmdeuinniuasmylensnda
(hydroxyl group; OH) a&hqﬁawfiamg wisunnintiy ?faaw%aeﬂugﬂ -OH Bas% wsadu
ﬁ’umséu‘lusﬂmmﬁma% wames vislnalaled Jsindusyiusvesiiuea LLa‘“L%‘EJﬂ‘i’JiJ‘]’i')
“ansUsznouiiuea viseasuseneuiiuedn” ve “arsindiuea” danwdi 2.19 HEWGERYE
uawmlﬂLaﬂuaEJLLavmmsnavawlmﬂ‘lumma“maauwse wulﬂmlu‘luwwmnwaw
iin 1 i walsl inSeama ayulng duudauds uasen Huansidduadivdos dune ding
viediae uenanlddunnfivuds ansusznevituendnunwinlufindsfigninundeine
wu Uostulsauzie ananwsuladin ansvduiimaludon wasisueendmdu idudy

H
| HO
Phenols Phenolic acids phenylbenzo-Y-pyrone

i 219 shegdassahualiiugiuvesansusznouituedn
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qwén'\sﬁ'\ua%aSaszmaamsﬂsxnauﬂuaﬁn

asuszneviuedniigaauiiiluansiueyyadassimnuiioasusenaufluednls
avmaulalasiaunnoyyadasy auua5a5°ﬁtﬁm°§uﬁm’1maﬁasmn“gu \fsnlassadvaa
alauseAlins delocalize 989818NATOUNADALIAT muumluwﬂmnmﬂgn‘amaumalﬂma
msanmmwu&mﬂgni&nani% FaEuUNg

Flavonoid-OH + R ——» Flavonoid-O° + RH

lpg#l  Flavonoid-OH = a1swanliuees
R = ayyadasglusnniey
Flavonoid-Or = ayyailuenda

uenINtarsusznevituedn aunsavntiiidae1¥insiug Auaniw (vitamin-
regeneration) Tnglu3Aadeyya a-tocopheryl wioouyaluguduquasiniiiug Winduludu
Tnlaesea fiasnsaviwindunoudoondunuvildnaiu

Ol-tocopheryl-OH + R — Ol-tocopheryl-O + RH

O-tocopheryl-O" + Flavonoid-OH —— COl-tocopheryl-OH + Flavonoid-Or

NNMsAVANNUITEYI s uIdugetu Morinda citrifolia ﬁ"’uﬁm'mmauhﬁga
mumaamamﬂuaaﬂﬂsmauLLaquﬁmammw Loy &wamumwum‘lmamaua Fatfu
mﬁ]aau‘lﬁ]muﬂnmqwﬁaummiwmu‘umLaulezjuauwaiﬂauwamawa qmmuauuaaasv
nazvUTIMaTUsznufluednTiunvesansatneathuanduly didu wagsn Liosn
&Jaluus'\m'mmamsL‘Ui&mmaumaawmmnmmumuumnau weldiduteyalumaidondau
93590 anmmmumﬂmmimmm1mamswmmsﬂuwlﬂlﬂumswwmmamnmwasu
owsgunmveldusslonflusimidu q soly
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uni 3
A5ANHuIuITe

3.1 a3asdle gunsal uazansiall
3.1.1 n3esfiofldlunvnans
1. Lﬂ‘%:aasxLvraacﬂmmﬁuuuumumalﬁwmwmﬂ (Rotary
evaporator) U3 BUCHI (Thailand) Ju Rotavaporc® R-300
2. Lﬂ?'aﬁmFhmsgﬂﬂﬁuuawaamiaa-:a'm'l,uluiﬂil,wam (Microplate
Reader) US¥W BMG LABTECH 3u SPECTRO star Nano
3. indnstaamvaiion 4 fuvs V3w Mettler-Toledo New Classic MS
4. \w3sauniiuinogng
5. Lﬂ?aﬂﬁmm%mmmquu
6. Lﬂ‘%'aacgmwaﬁaxmaﬂmm (Micropipette) US¥w Eppendorf Ju
Research plus
7. qmnﬁuﬁwﬂummmaﬁwﬁw (water-steam distillator)
8. gpatamefivinazaty (Soxhlet extractor)
3.1.2 aunsal
1. Unwnes (Beaker)
nTIwane (Separatory funnel) vua 1000 addns
N38NTeY (Filter funnel)
VIngUTLY (Erlenmeyer flask)
¥wiunau (Round bottom flask)

2.

3.

4.

5.

6. VINUTIYANTVUIALEN (vial)

7. 1niaUInes (Volumetric flask)
8. viaaavien (Dropper)

9. UiauM (Stirring rod)

10. Yausnans (Spatula)

11. usinezgiliflounasd (Aluminium foil)
12. lulasUindiu (Micropipette tip)

13. 14

14. nuvqu (96-well plate)
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15. Microcentrifuge tube 1.5 ml
3.1.3 a9l
1. v@nuea (Fthanol, C;HsOH) US¥ 81531l wivauny Usswmealne
2. 2,2-Diphenyl-1-picrylhydrazyl (DPPH) U 3 ¥ %  Sigma-Aldrich
Ussranigaisni

3. Butylated hydroxyl toluene (BHT), Ci5H240 US®% Sigma-Aldrich
UssimAansgaisni

4. Sodium Sulfate Anhydrous, Na,SO; US¥M Merck Uszwa Leasuil

5. 3m1ud (Ascorbic acid) USEM Merck Useimna wasuil

6. 18N (Hexane, CgHia) USWM 215810 wavwany Ussivale

7.9 0l (Deionized water)

8. lvua (Methanol, CH;OH) US¥W 97ika w8uaud

9. urunan TLC plate silica gel 60 Fasq (Thin layer chromatography)

10. z@Aaladu lololan (Acetylthiocholine iodide) US¥W Sigma-Aldrich
UseimAansgalusni

11. axdRalafuieainelsa (Acetylcholinesterase) US¥W Sigma-Aldrich
UseimnAansgalisn

12. §773alafuteaaisa butyrylcholinesterase US¥M Sigma-Aldrich
UssinAanigaiusn

13. DTNB (5,5-dithio-bis-(2-nitrobenzoic acid) US ¥ %  Sigma-Aldrich
Ussineanigasn

14. AU (Tacrine) USEW Sigma-Aldrich Usemeiansgoiinn

15. n3avnines (Tris-HCL buffer pH 7.5)

3.2 3sAuliunie

3.2.1 msasivsdeuenansalvesryulwsyatuy

WuethwimuiSvesneaniunuazisnad (2559) T 2560 i Frua wuswwalung
dunelvsnu Jwiamunawes dudunisesegeuiendnvaiasseyvinvesivdausidag
HALAT.NYIUN SUUNAM 1Ay Voucher specimen QBG. NO. 105894 uagtiusnwisiagng
fudauisld o eaiunusiuwssalldl auzinemansuasimalulad uminedesudy
Ayaasnsn wasvenssalfiaungnumanfaufanszunadrdsnd sunoulsu Samda
Weralvl
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3.2.2 mMasENAleg1seatnunaunisana

11819819910 a19u warlugetiuaindivavusswiun s1unelnsay Swdn
AULWILWYS U W.A.2560 mm'mLLﬁaﬁqmwQﬁﬁaﬂuu%nmﬁmnmdwmaamnLﬁaﬂaaﬁu
asddnyaaes ntuuafiudeinissunaghamety

AN 3.1 aNwLeaUIU @1Us1n a1 waglunauyhnisatady

3.2.3 nisanagatiuate3snisaiadu (maceration) Tnedindiedavinazans 3
¥iia Ao 1evuoa WNUDaset (40:60) wazi

AIYIASA 18N IUDA

theatuiiunasiden dnllu 23.65 g dwiu 46.22 g uagsn 30.07 g Tavanguvay
YA 500 m LcﬂmmmavmaLamuaaaumuwmLLmUmU'mmwﬂwauwmwhammwaq
wionvsmuiduadias Wunan 1 dUasi sndunsesiieamunaudaihnnidunatag,
Tnouifeivhazasienuealviidnads sunseiansafalalifid thansazansiovueaues
wiazauaineetuinssmefioiniessemeanauR LU (Rotary reduced pressure
evaporator) agldansatanerueniuoadilu Gevar 7.32 lasthwiin) dud iy Gevas
3.92 Tagvin) uazdiusin Govay 4.76 Tnetuiin) denwdl 3.2 Wiuarsatametuiaun
lunalingumgll 4 esen ilevaaeuqviidueyyadass musnaituednu wavqniduds
Lol acetylcholinesterase wagbutyrylcholinesterase
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dUlU 81U KATIINLBUIIUADENIVEY

- afmdumedvinazaleeniuea
- N5949
\ 4 v \ 4
dnsazaneeadiulu dnsazansyadIua1ny AN5azan8yadIusIN
- SEEAYINazany - SyWmeRYInazay - STMEFIINAYAnY
\ 4 A 4 \ 4
ANTANANEIULLYIUDA ANsananeIuLLNIUDa asanaveuLeNIuea
drulu druansu 474510

N9 3.2 msanaeauiualulu 19U wazsinameleniuealasisnisaiay

shavateieniueanau (40:60)

dwetuuisunasden dlu 25.60 g a6y 30.73 g uaesin 30.05 g ldvanguuasy
au1 500 ml usvinazasieniueanetnauyhuiy vimadinisasadiesvinatgiend
uoa wldansataveruientusanein dlu (Fevas 10.63 Tngtwein) druddu (Yosay
3.25 Taethuiin) wazdiusin (Jovas 7.69 Tnethuiin) denwd 3.3 Livansasaveuimun
Tuvanlfigamgll 4 aaen Hevaasugvdueyyadasy muTufiuednu wasqniduds
oulay acetylcholinesterase wagbutyrylcholinesterase

gy 819U LAYSINYDLIUABDLIUENU

- atndumesvinazaleeniueanoyi (40:60)
- NS89
\ 4 v A\ 4
ansazasedluly ansaranssadIuaIny ansavaneyadiusin
I SYMEAIVINazany IR TTWMEAIVINaTanY l - SyEsIYINaray
Asanavieu ansanavieu ansanauneu
40%LaYNUDARNDUN 409%LaYNUDARDUN 40%LayNUDAR BN
dulu A1udPu d@7us7n

i [ v 1 o v v ] - ol v &
29 3.3 ﬂ’]iﬁﬂﬂ‘c’J’é}‘U’]Uﬁ’JUI‘U aeu LLa%ﬁi’]ﬂﬂ’JEJL’e']‘Vl’]‘UE]ﬁG]@uﬁi@ﬂ’)ﬁﬂ’liaﬂﬂwu
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FvhazateL

theatuutsunaziBon dwly 25.65 ¢ §15u 30.94 g wazsn 30.03 ¢ lavanguvay
u1R 500 ml iiuiviasarsthauvisiia vieudsnisadadnesvinatsienivea avld
ansafaveut dulu (Fesas 10.92 Iﬂawj’mﬂ’ﬂ) druddu (Bewas 3.78 Tnothutin) uas
dusn (saaau 6.26 Imaumuﬂ) fUnnT 3.4 Lﬂuaﬁanwmwwmlumml’mammu
4 947N LWE]‘VIG]GEJUQ‘VISGYWEJU&J@E]G‘EU nUSuuAUeanI N way qwﬁauauaulw

acetylcholinesterase Waz butyrylcholinesterase

d1ulu 819U waysINEBWAIUABLNIRENU

- afmdusnedvinazaieni
- NS89

\ 4 A\ 4 \ 4

ansazareuadiyly d1savalyadIuaInu ansavatgyadiusin
- SEMLAYINaLay - SEERIvINazanse - STREFIYINaYaiy
\ 4 \4 \4
a5ananeIuL asananeIunn ansanavenutn
dqulu dudsu d@72usn

2NN 3.4 nsadagatnudiulu adu tazsingsinlagisnnsaday

3.3 AMsvaaUgnSANuayYadaszuasansaiasatiu dwulu ddu s1n daedavin

14 14
°

azanglen1uea lvueadeln wazil ilmmunwinsziidesdulagds TLC (Thin layer
chromatography) INANsNAaUANNIGVDY Ash, Priest and Collins (1994)
LﬂuﬂﬁmmaammmmLm%w;uaamumam']aﬁanwmuaamummwanﬂma
Avinazalgleniuea Lamuaamam Az qwﬁmuauuaaaimsalu Funalaainnisven
Mndvesansavans DPPH Feiiinsvaasssadl
1. wTssaITazans 0.2% DPPH Tulimiuea
2. W3uaTaEaNeNInsg U (ascorbic acid) 'lvmmmwmu 1 mg/mL ’lummuaa
3. thansafiarenuiemuea ansafaverueusasiot wavasataveuin dly
819U warIIN avaumeswuviuea W ududy 10 me/mL Tuamuea



29

4, fma'lséhaEJ'NLLava'rsu'maﬁ'muuLwJu TLC 91n%uidn TLC chromatogram Alé
themeaisazae DPPH ma’ﬁanmquﬁmuauuaaai wUsIngn1snenanduss DPPH vin
Tduneveeansazans DPPH malﬂl,ﬂuamamaaunwuu

3.4 mInaseuaUiFtusyyaBaszvasasaingatiy daulu d1du 510 Aaesasi
ATANYIENIUDA LaVIUBARBYN watn BeUTuudAs1silneSE DPPH radical
scavenging assay #N1sMA#aunIuISUas Yen waz Hsieh (1997)

mimaaquéﬁwawaﬁaizﬁaEJ%% DPPH radical scavenging lagld BHT way
AMTud (ascorbic acid) Wuamsiasgiu indnnsfe a1sazans DPPH uaisazaneding
fauannsaganduuasgegaiianuenadu 517 wiluwns swviisenduanssueyya
8a3¢ (antioxidant) vinleyyadase DPPH gn3dadnaneidu DPPH-H LﬁﬂmiL‘UﬁlﬁJULLUa\‘ia
Y99A1303a" DPPH ndinnaneduasararedivdessou uazAINISAANAULATIAIY
g1Adu 517 wiluwuasiaanas

3.4.1. mswmaaUqwsmuaqa&aSasz“uaamsazmammsyu BHT wayinnfiud

L wssuarsavansuinsg i Wilaududy 10 anududu I8 2.00, 1.00, 0.500,
0.250, 0.125, 0.0625, 0.0313, 0.0156, 0.00780 waz 0.00390 me/mL auasu Tuwviuea

2. Ylpansararennnsgiu indsufinnadudusiieg Ysuns 50 UL aslusoeves
microplate ANLITNTUAY 3 Y84

3. WWuansazaty DPPH 0.3 mM luiumiuea (‘Bl’ams 2,2-diphenyl-1-picrylhydrazyl
radical (DPPH) Uszanay 5.9 mg azanglulumuea 50 mL) Usu1es 200 UL asly wwehliidn
fiu

a. ﬁgqﬁalﬂuﬁﬁﬂqmmﬁﬁauﬂuLam 60 WM

5. Ul Tadnisganduuas (Absorbance) fienuemady 517 urluiwns Sewdes
UV-Vis spectrophotometer ¥nisnaaasianun 3 91 wdmAnads Tagldiumusaiiu
asaratenuan (blank solution)

6. ﬁmmmﬁiﬁaaasmié’uéﬁaa%a (% radical scavenging) 3ngmsswItIRaE

% radical scavenging = (1-(Agmpte/Acontrol)¥100
dle Agample = ﬂ'wmi@ﬂnﬁuuaaﬁi’ﬂlﬁ"‘uaamimaauﬁwauﬁ’u DPPH
Acontrol = ﬂ'wmiﬂﬂﬂﬁuuaaﬁﬁ’ﬂlﬁmaaé’f’;ﬁwa3a'1aﬁwauﬁ’u DPPH

7. ‘mmsaswnstmmimuLLammmauwuﬁsum’mmmwmwaamsmmmunu
% radical scavenging Wiaummmmmm ICso (3t uvesasfagefiamisaduds
auyadasy DPPH 16 50%)
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3.4.2 mswnﬁa'uqwsmuauuaaﬁswaamsannaamumnmu"lu a10U uay 310
manfsmawa'\mamuaa lonuBaRetn wazin

1. mmsannmmnwamswnaaumnmmwLuaqnmmqwﬁmuauuaaas" W38
Wuansazareifinnududusagieid 200, 10.0, 5.00, 2.50, 1.25 uae 0.625 mg/mL luie
Nuea

2. ﬂLUmmsa“m&JﬁaaemLwiavmmLﬁwﬁu UYSues 50 UL asluresves microplate
mnududuay 3 9a1 9nthudvansazans DPPH 200 L adlunfoustaeldn s

3, mmli‘lummamwnwaqLUuL’Jm 60 Wi

4, mlﬂmmmig]nnauuaa (Absorbance) finnuenipdy 517 uiluluns deiedeq
UV-Vis spectrophotometer ¥innsviaaewianas 3 81 wdanads Tngldumiuoaiy
ansazansuusn (blank solution)

5. ﬁwmmmﬁﬁaaasmsé’uE'jgﬂmg;da (% radical scavenging) 9NgATAUIUAWITE
3.4.1(6)

6. 111585193 ANFURUS SEMI AT LT uYeIa1SEI08197U % radical
scavenging WYL LILIMIAN 1Csp (mmLﬁuﬁu*’uaamsﬁ’;adwaﬁmmsné’uE'j'jaa%aﬁasz
DPPH 161 50%)

3.5 nmswidsuuasUsenaulueingau (Total phenolic compound content)

ASMIUSIN AU ANTINYRIENTAR O IUDE aNsARALEILDARELA waraNSaRaLA
yeewaUuaIulyU d19u uazsin @838 Folin-Ciocalteu colorimetric ¥n1snagaunLia
204 Singleton Wag Rossi (1965) lvnsawnadn (gallic acid) Lﬂumsmnsmu AUann1sAe
arsUsznoufiuednienunay WUA5e11u Folin-Ciocalteu reagent 33Usznaudae
phosphomolybdic-phosphotungstic acid reagents @156908179¢ ﬂﬂimﬂﬂa phenalic
hydroxyl groups yasansusenauusdniamuaiaiu tungsten ey molybdenum blue
m’l‘mamNuLLaunnnauLLawn’numanau 765 wiluwns STuRBUNTIAABURIT

ai'mni'Mﬂ'a'mvuwuuu'\mmu (Calibration curve) 98915asa18NIALNAEN

1. w3suaisaz mmmaanwmu 500 le/mL (stock solution) Usuas 10 mL Tagld
lousaluiyhazaiy mnuummsa“mamama (dilute a solution) TiiAITLLY 400,
300, 200, 100, 50 way 25 Pg/mL Usuws 2 mL

2. Uwpansazatensannadnisiazanudududsues 1 mL Tdluwan vial Wiy Folin-
Cioculteu reagent (10% v/Av) USu1a5 5 mL wanliidrfu defiald 6 urit 2anduidy
ansazanslalfsumsuaiun (7.5% wAv) 4 mL waslidtu

3. mmlﬁumnwaamnwauﬂuL’Jm 90 U mnumnmmsnnnauuawmmma
ABw 765 uluwns Seieieq UV-Vis spectrophotometer FMsneasmiiiegnas 3 o
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4. thensganduadluusazanundutuiilfinasansnauduiusssnineinig
AanAuLaiuAIIITLdUYBIETATaNEUIRTEIUNIALNASN

N1snsEURRaE19Tasdsanngat usInddulu ddu waz 90 Fredavinazanee
VMU LeVUBARDLN WAz

1. thansanavevluusassvinazans uesoulilinnududy 10 mg/mL

2. Ywnansavanediagiann 500 UL Taluwan vial 1fiu Folin- Cioculteu reagent
(10% vA) U3u1ms 2.5 mL aanlsidnsu dafald 6 undt annduifvansazanslaion
ATSUBLUA (7.5% w/v) 2 mL aulmdniu

3. mml’ﬂuwmwammwaaLUunm 90 w19l alﬂnummmmsmmnauuawmmfm
AdL 765 Wilulns §auLAIee UV-Vis spectrophotometer ¥n1smaaesgfegas 3 91

4. mmmsamnauuaa’lmmazmmmeuwlmmaiwnstmmauwuﬁizmwmms
AANAULAITUAINLTLTUY DI TALAIBUIATHIUNTALNAAN

mn‘lfuﬁwhmsgmnﬁuuaaluLﬁ&Juﬁ’unmw;nmgmnimt,naﬁn (gallic acid) was
muaUinuanududuresasussneuiiueniaunvesansadavenu lumitefadndy
ANYAVOINTALNAGN sovminansafauis 1 ¢ (Gallic acid equivalents, mgGAE/g dried
extract)

3.6 ﬁnmqméé’uguaulmﬁ acetylcholinesterase (Modified Ellman’coloric
method)

Anwigvdmsdudaoulel acetylcholinesterase vesansafgathude Ellman's
method Wums@nwilu 96-well plate Tneduainifinansazais 20 mM tacrine (E17ldly
a9, positive control) w3 arsafavathu Amnududusig q (0- 2,500 g/ml) 25 pl
$2uu 0.3 unit acetylchotmesterase 25 pul msunlneiedes mcubator wammu 37°C
Wuwan 15 ud mﬂuumu 1 mM acetylthiocholine iodide 25 pl way 3 mM DTNB 125 pl
mmsw‘[msmsaa incubator waamnu 37°C 1Wuran 30 w mnuuuwlmmmmimmnau
LmesJLﬂ‘iaﬂ microplate reader Vlmm‘immﬂauuad 412 nm Lwammmm %inhibition
(EWman et al., 1961)

3.7 ﬁnmqwémsé’uguauhﬁ butyrylcholinesterase (Modified Ellman’coloric
method)

Juns@nulu 96-well plate Tasi3uannifinansazats 20 mM tacrine (enildlu
Uaquiu, positive control) 3e asafmgetu finnadudusig 4 (0-2 000 pg/ml) 25 pl
s2ufu 0.3 unit butyrylcholmesterase 25 ul WnsunlaelA3ed incubator waa.mﬂu 37 °C
Wuan 15 uni mﬂuumu 2 mM S-butyrylthiocholine iodide 25 pl wag 3 mM DTNB
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125 pl vhmsvulagiaTes incubator figaumgd 37°C WWuan 30 udl anduhluinanis
ganauuasiiginies microplate reader iR1N15QANAULAS 412 nm LRBAIUI AIAN
%inhibition (Ellman et al., 1961)

3.8 s zvideya aguna \Weu manuscript wazgUldusIBIUNANTTISY
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HENT1INN a0

4.1 wan1sanaeatinu (Morinda citrifolia) #ae35n15usin (Maceration)

33

vinnsadineatu (Morinda citrifolia) wisunagiden a1nduly drudrdu wazdiu

10 ﬁLﬁ‘U‘ﬂ’m 8.lnsau JmTnfAunanYsAIEeNIuea yusauazunludnsgu 40:60

wazun WwedSn1suiin (Maceration

ulﬂﬂﬁ’iﬂﬂﬂﬂﬁﬂ"u (Crude extracts) ‘UENEJE]‘U’TLJQ’m‘V]ﬂ

mumammaymama ‘ ‘VNVI?J(?I 9 ‘U‘Llﬂ IﬂEJ?J?IﬂUﬂJu‘Vl’NﬂWEJﬂWWLLaS'i’E]EJauﬂﬁiﬂﬂﬂVIEJ’TUGIE]

o

U’I‘MUﬂ'W‘ULLVNﬂQG]’]i’NVI 4.1 Gl‘ﬁ’NVI 4.2 LL’ﬁ“’ﬂ’]WVI 4.1 ‘ﬂ’]ﬂUUﬂ’ﬁﬂﬂﬂMU’]U‘ﬂﬂﬂNﬂﬂﬂU’ﬂU
wmaaquﬁmuauuaaaiv IGIEJ‘VI’Wﬂ’]’iﬂ’]i‘i’lﬂﬁE]UE]‘VIﬁGﬂ‘LJ’e]UiJE’IE]?Ii”L‘UQﬂﬂJﬂ’]WLU@QWUﬂ’JU’Jﬁ
TLC LLa‘“‘Vlﬂa’e)‘UqwﬁmuaumaamﬂmmﬁmmbEJ’Aﬁ DPPH radical scavenging assay %11
mwwﬂmmmﬂvnauﬂuaaﬂ‘mmm LWE]WWU’quWIﬁﬂ’WW‘LUﬂ’ﬁG]'TLJ’E]‘LJ?,JaE]Eﬁ LUBIANTANA
mwam LLa“ﬂﬂwﬁqwﬁauaﬂLaul‘ZJm acetylcholinesterase wagbutyrylcholinesterase

A151991 4.1 ﬁﬂ@mx‘ﬂ'}ﬂﬂ’?EJﬂ']‘W‘UENE‘I'ﬁE‘IﬁJWMEﬂUﬂ@ﬂ?ﬂﬁaﬁlﬂﬁ?ﬂLE]‘VI']‘L!’E]?I BNIUDAKALUN

LAz

Avinazanenluana

AIUVDINY

ANYUSNINIYATN

ansanaeniusa

Tu
-] } %3
d1eu
el

<y o o -]
Ypaunamladleini
Yaanamiaduinnady
< = = ;73
YaawaInindiansdy

ANTaNALENIUDALAZUN
an31d7u (40:60)

< = o [
YWNAIVLAATLI9
Yaavarviaduinnactu
YA MUAAUINBLTY

ansanaun

o ¥
armu
970

YA mMUaARILINN
Yaaavladunmay
YaumaINiaduinay
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A1519% 4.2 %’aaamaamiaﬁ'ﬁmmuaaﬁwuﬁiaﬂmﬁﬂﬁmuﬁﬁaﬁﬂﬁaaﬁaﬁﬂaxmmmnmqﬁu

v Uninvasfvui Uinwasansann Y -
favinazany . . fouazvoINaNan
o v o (nsw) (nsy)
flgansana

Tu a9y | 510 Ty aeu | 50 Tu 8%y | 50

asanmeniuea | 23.65 | 46.22 | 30.07 | 1.73 181 | 143 | 7.32 392 | 476

ansanmLeniusa

¥ 2560 | 30.73 | 30.05 272 1.00 231 | 10.63 3.25 7.69
LAz (40:60)

aﬁiaﬁﬂﬁ”l 25.65 | 30.94 | 30.03 | 2.80 1.17 | 1.88 | 1092 | 3.78 | 6.26

A15aNANEIUENIUDA ANTENANETUENIUDABAZUN f5ananeudn

ﬂ’]‘W‘VI 4.1 anueuy ‘vmmamwmmmsanwmumnaamuwanmmammaumamq i

4.2 Nami‘nﬂﬁaquéﬁ’maqgaaaiz 2,2-diphenyl-1-picryhydrazyl radical (DPPH)

v v

) a ¢ & ad
L‘U\if’lﬂJﬂ’]‘W’JLﬂi’]SWL‘UENWUﬂ’JEJ’JS TLC

1NNV TLC ‘(NL'U‘Llﬂ’Ti'V]ﬂE“IE)‘Uﬂ’l']Nﬁ?iJ?iﬂIUﬂTWHUEJUlJaE)a’iu‘UENﬁ?’iﬁﬂﬂ‘WEﬂ‘U
L‘UENG]‘U LiJ’é)L‘V]EJUﬂUﬁ’ﬁlJWWi%WUWI‘IJ ADIMLUT WuI1 TLC chromatogram YDIATANR
e wgovu dauly dudau LLaumm'm'luLamuaa LE)VWLJE)@LLau‘Lﬂ LLau‘lﬁ LiJ’é)ﬁL'U'iEJﬂ’JEJ
dniasangy DPPH Lﬂﬂﬂ’]iW@ﬂQ’]\‘lﬁM'ﬂ\i‘UULLNu TLC nmmﬂuamaad LlJE)L‘V]EJUﬂUﬁTﬁJ’]Wﬁ%’]U
WAAIINATANANYIUAINETD quﬁmuauuaaasu DPPH ﬂ\iﬂ’]‘W‘Vl 4.2 -4.4
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AN 4.2 TLC chromatogram vasansanaveueniuea awsdseansazaly DPPH

AW 4.3 TLC chromatogram vesansainveueviuaaseun awsdsoaisazany DPPH

AW 4.4 TLC chromatogram wasansafiaveuin awsddeansazate DPPH

4.3 AsnadauansAIuaLYadaTzBIUs I uATeAlae3S DPPH radical scavenging
assay

MsNAAB UM FUBYLaBATEiIE33 DPPH radical scavenging mu3Fuas Yen uaz
Hsieh (1997) lagl4 BHT wag 30158ud (ascorbic acid) iuasuinsgiu ssvilfizenivans
Ausuyadase (antioxidant) inlWeuyadasz DPPH gn3ddnateidu DPPH-H tinnns
wWasuulasdvasensasans DPPH mnfshenanenfussazan@ivdeseou LagAINISRANEY
wasimnuenIedy 517 unluwssiidianas lanansnasaduafosasnisiusyyadasy
(%radical scavenging) FaA91971 4.3 uaznnil 4.5-4.6



15199 4.3 Sowaznisiu

[
s a

839YYanasy (% radical scavenging) ¥84d151ATFIUIAT UG

36

fiu BHT
v w . . radical , oA
#19 AUVUVY % radical scavenging C | Ay
scavengin
15§18 | (mg/mL) T3 T3 T o UMY
ATIn 1 AT 2 ASIN 3 g LQaY .
0.250 87.56 87.27 87.82 87.5 +0.28
0.125 71.84 71.71 73.10 72.21 +0.77
0.062 47.34 47.07 48.72 47.71 +0.89
BHT 0.031 2496 25.27 26.00 25.41 +0.54
0.016 9.86 10.33 10.96 10.39 +0.55
0.008 2.21 1.48 2.26 1.98 +0.44
0.004 - - - - -
0.250 95.58 95.53 95.53 §5.55 +0.03
0.125 895.62 95.44 95.31 95.46 +0.16
0.062 92.31 93.97 93.92 93.40 +0.94
g 0.031 50.27 49.69 49.69 49.88 +0.34
0.016 22.25 22,74 22.83 22.61 +0.31
0.008 11.71 11.17 11.48 11.45 +0.27
0.004 3.31 3.35 3.35 3.34 +0.27
100
90 4
80 4
& 60
[
é 50 y = 28.768 In(x) + 128.98
20 R? = 0.9902
S s |
g on] S
S IC;, = 0.064 mg/mL
O 1 l" T T ¥ L T ) 1
0.00 003 0.06 0.09 0.12 0.15 0.18 0.21 0.24 0.27

Concentration of BHT (mg/mL)

AT 4.5 N5LERIRNENWUSTENINe % radical scavenging fuALIutULBY BHT
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120 S

100 4

o
(@]
!

y = 31.504In(x) + 159.69
R? = 0.9906

N
(@]
1

% radical scavenging
[&)]
o
1

IC;, = 0.031 mg/mL

20 4

T T T T T T 1

0.00 0.02 0.04 0.06 0.08 0.10 0.12 0.14

Concentration of ascorbic acid (mg/mL)

ATl 4.6 naluanndIRUS SIS % radical scavenging AUAIULTUTUYD
ascorbic acid
f79819 NSAUINAT ICs, VOIANTUINTFIU BHT
INAUNT y = 28.768 In(x) + 128.98
wnuAn Y wirfu 50 2gle 50 = 28.768 In(x) + 128.98
9zle x = 0.064
szastuen [Cso VBIENTHNTFIUY BHT TAwvindu 0.064 mg/mL

Wit ImeaeUUTINNSIUeYYadasy DPPH assansaiaveudlu d
AU uavsIn Mednihazangienuea 40%ienuearet waxh IWsouaznstiudieyyadass
AIPN5197 4.4-4.6 UaznWN 4.6-4.15
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A1319¥1 4.4 Fevaznisdudseyyadasy (% radical scavenging) vasansafAloNILEAAN

drulu 8 wagsin

o v w % radical scavenging % radical .4
GRFGHL AINULVUVUY . AIULUBILUU
WWNIUBA (mg/mL) | afeil  afedl sl Scave: SIS UINTFIY

1 2 3 (01
20 7447 7243  76.54 74.48 +2.06
10 5998 61.18 61.21 60.79 +0.70
1 5 50.65 46.83 46.66 48.05 +2.26
v 2.5 2791 2695 27.88 27.58 +0.55
1.25 16.74 1351 16.04 15.43 +1.70
0.625 572 6.89 9.19 7.27 +1.77
20 64.36 6425 63.08 63.89 +0.71
10 56.53 5698 56.70 56.74 +0.23
9 5 4788 49.16 49.89 48.98 +1.02
i 2.5 39.67 4172 40.27 40.55 +1.06
1.25 31.01 3271 3202 3191 +0.85
0.625 7.03 6.02 8.75 7.26 +1.38
20 7499 7573 7480 75.17 +0.49
10 60.79 6130 60.44 60.85 +0.43
5 44.29 4455 4455 44.46 +0.15
> 25 3166 31.60 31.56 31.60 +0.05
1.25 17.60  16.88 17.02 17.17 +0.38
0.625 8.99 9.72 9.20 9.30 +0.38
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90 -

70 4

60 4
y = 20.197In(x) + 13.325

0 - R? = 0.9892

40 4

% radical scavenging

20 -
IC,, = 6.15 mg/mL

O Ll 1 T ¥ ¥ L

0.00 4.00 8.00 12.00 16.00 20.00 24.00

Concentration of crude ethanol extract of M.citrifolia leaves (mg/mL)

= o/ v € 1 . . L% v v 7
AN 4.7 NIMWLAAIA AR UETENIN % radical scavenging AL uTsIaTaia
NULTUMLLENLEa

f19819 NSAUINAT ICs, TasansanalugatusIslenuea

NANNNT y = 20.197In(x) + 13.325
WnuAT Y ity 50 azle 50 = 20.197In(x) + 13.325
agla X = 6.15

(%

WIaztuen 1Cso vasansaninlugetumelemusaiiawvindu 6.15 me/mL
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70 S
60 -
on 50 4
£
on y = 11.633(n(x) + 29.645
U 40 | R2 = 0.9981
g8}
|
(%]
™ 30 -
Y
ge!
o
£ 20
IC;, = 6.20 mg/mL
10 4
O 1 T ] T 1 L
0.00 4.00 8.00 12.00 16.00 20.00 24.00

Concentration of crude ethanol extract of M.citrifolia stems (mg/mL)

o v W & ' i . ) v v )
AN 4.8 NIVUERIANUENAUTIENINN % radical scavenging fuAIUNTUYRIE SR
NEAULDUIUMELEVUDE

80 -
70 4

60 4

y = 19.508In(x) + 15.123
Rz = 0.9919

50 4

40 4

20 4

% radical scavenging

IC,, = 5.98 mg/mL

10 4

1 ) ] T T T

0.00 4.00 8.00 12.00 16.00 20.00 24.00

Concentration of crude ethanol extract of M.citrifolia root (mg/mL)

MAA 4.9 N5 MUanIRNFUTUSSEWIN % radical scavenging flumuidutuvasasaia
ANFINYAVIUMILLDYUDE



41

(%
°

A19187 4.5 Fesaznisdugieyyadase (%radical scavenging) watansafinleviuoauazii
(40:60) andrulu e wagsn

#1961 Ay % radical scavenging | % radical | ,
40% LeN1uLa udy 73 5 7| scavengin AU
et (me/mL) ASIN AT AsSIn y UINTFIY
1 2 3

20 66.09 6643 67.18 66.57 +0.56
10 57.03 5591 58.37 57.10 +1.23
1 5 4389 4411 43.89 43.96 +0.12
v 2.5 31.72 3158 30.97 31.42 +0.40
1.25 13.61 1382 14.33 13.92 +0.37
0.625 1.57 2.05 1.14 1.58 +0.45
20 7343 7413 74.10 73.89 +0.39
10 55,61 5513 5551 55.42 +0.25
o o 5 3587 3477 3464 35.09 +0.67
i 2.5 26,00 1556 15.59 19.05 +6.02
1.25 1.98 1.21 1.37 1.52 +0.41

0.625 - - - - -
20 66.10 67.38 66.92 66.80 +0.65
10 50.42 47.86 49.60 49.29 +1.30
5 2947  30.06 30.29 29.94 +0.42
o 2.5 1246 1542 1348 13.79 +1.51
1.25 3.52 3.24 4.18 3.64 +0.49

0.625 - - - - -
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80 -
70 4

60 4

50 4
y = 19.249n(x) + 11.451

40 4 R? = 0.9936

30

%radical scavenging

IC,, = 7.41 mg/mL

0.00 4.00 8.00 12.00 16.00 20.00 24.00

Concentration of crude 40% ethanol and H,O extract of

M.citrifolia leaves (mg/mL)

WA 4.10 e vLaRsALERLSTEINe % radical scavenging AUAULTLTUUDIETANR
nnlugathufe 40%evusaseii

80 -

70 |

60 -

y = 26.127In(x) - 5.0564

o R? = 0.9986

30 -

20

% radicat scavenging

10 J IC;, = 8.22 mg/mL

T ) T Ll L) 1

0.00 4.00 8.00 12.00 16.00 20.00 24.00

Concentration of crude 40% ethanol and H,O extract of

M.citrifolia stems (mg/mL)

AN 411 NIINUERIANANNUSTEWIN % radical scavenging flumnduduvasans

anmafueaUUMELENIUaRDUA (40:60)



a3

80 -
70
L §
60 J
[07s]
£
& 50 A
c y = 23.346in(x) - 4.8807
>
8 40 R? = 0.989
wv)
]
O 30
©
©
R 20 A
IC,, = 10.49 mg/mL
10 4
O ] T T T o
0.00 5.00 10.00 15.00 20.00 25.00

Concentration of crude 40%ethanol and H,0 of M.citrifolia root
(mg/mL)
MWA 4.12 AT LERIANUNANRUSTEWINY % radical scavenging fuAUdNTUYEIANS

aNASINEBUIUMIELBYNUDaRBU (40:60)

[ 4

Y]

M15199 4.6 Sewazn1sdu

o

g98Yyanasy (% radical scavenging)

Yasansanmun diulu ddu

LEEIN
v v % radical scavenging % radical , oA
v ¥ AIMULVUVUY . AULVYILUU
§1738NAUN EApT T4 T 4 scavenging
(mg/mL) | As AW ASSH r NINIZIU
1288
1 2 3
20 64.08 64.13 63.36 63.86 +0.43
10 50.56 4995 4997 50.16 +0.35
1 5 3656 36.26 37.34 36.72 +0.55
U

2.5 2353 2404 2296 23.51 +0.54
1.25 1294 1265 12.89 12.83 +0.16
0.625 4.64 5.07 5.21 4.97 +0.30
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20 5545 55.19 54.36 55.00 +0.57
10 39.46 4130 42.39 41.05 +1.48
. o 5 28.60 27.31 28.47 28.13 +0.72
AU
2.5 8.77 952 10.09 9.46 +0.66
1.25 . - : : :
0.625 i ; i . i
20 57.56 57.23 56.72 57.17 +0.42
10 38.03 36.59 36.96 37.19 +0.75
5 2632 2560 2583 25.92 +0.37
371
2.5 14.01 12.50 12.29 12.93 +0.94
1.25 i - i - :
0.625 - - - - -
70 -
b ¢
60 J
o 50
£
N
e
% 40 - y = 17.297 In(x) + 10.165
o R? = 0.9915
< 30
]
2
[go]
o 20
L
0 IC,, = 10.00 mg/mL
o 1 L ) 1 ¥ L]
0.00 4.00 8.00 12.00 16.00 20.00 24.00

Concentration of crude water extract of M.citrifolia leaves (mg/mL)

AW 4.13 N3INKARIANAUNUSSYINe % radical scavenging fuAIYTUTDIANS
anmanlugatumetn



60

50

40

30

%radical scavenging

a5

y = 19.8In(x) - 5.0214
R2 = 0.991

IC,, = 16.09 mg/mL

i 1 T l T 1

.00 5.00 10.00 15.00 20.00 25.00

Concentration of crude water extract of M.citrifolia stems (meg/mL)

MW 4.14 NI LA NENRUSTEWIN % radical scavenging fuaududuves

70

60

50

40

30

% radical scavenging

ANSANAINE P UL BV UM BN

y = 20.772In(x} - 7.3271
R? = 0.9833

IC,, = 15.79 mg/mL

T T ¥ 1

0.00 5.00 10.00 15.00 20.00 25.00

Concentration of crude water extract M.citrifolia roots (mg/mL)

dl o’ L5 [ U . . e [ 1% @
NN 4.15 ATWLAAIANNANNUTTENIN % radical scavenging AUANITLTUYDIETAND

INSINLBUIUMILUN



a6

mn*i’faagamswﬁ' 4.4-4.6 wuiarsanaeoviuanadlulu duddu uazdusingaey
cﬂ"’sﬁwaxmaLamuaaLLamqw%‘ﬁwua%aﬁaixlﬁﬁﬁqm Jeifisuiuarsataeniusasion
(40:60) uazansatain laeiien ICso WINAU 6.15 6.20 Way 5.98 Nadnsudaliaddns auaisu
Lﬁal,ﬁ&mﬁ’umimmg’m Toun BHT wagdnnfiud Feilen 1ICs, 0.064 uag 0.031 Tadnduse
{08805 AUEIFU Fen519T 4.7

A13197 4.7 USunugisdueyyadasyuesansataveiuain dwlu d1du wazsinsetud

[

anmamesvinazalsuanmaaiy

d9Uv09 U“smmqw‘éﬁ’mawaﬁasz; ICso (Mg/mL)
gavu d158NaleNUDa asafaenTuaarat gvafayn
Tu 6.15 7.41 10.00
AU 6.20 8.22 15.26
970 5.98 10.49 15.79

4.4 wan1snadaunIvIuIua sUsEnauiusdnsau (Total phenolic compound
content)

AMgANAULAsTaINTALNAAN (gallic acid) Mluatsunsgiu Wudu 500, 400,
300, 200, 100, 50 wag 25 [lg/mL F9915197 4.8 waznwil 4.16

M3eh 4.8 ANMIIPANFLLAITEIENTINASIUNSAUNGAN (gallic acid) fiAuETIARY 765 nm

AUty ﬂ'wmsgmnﬁuuaaﬁmwmmﬁu 765 nm daudoauu
(Lg/mL) adadl 1 afsdl 2 1y UIn5§U (SD)
100 1.1405 1.0953 1.1179 0.026
80 0.9123 0.8868 0.8996 0.015
60 0.6922 0.6781 0.6852 0.008
40 0.4650 0.4591 0.4621 0.003
20 0.2407 0.2468 0.2438 0.004
10 0.1168 0.1209 0.1189 0.002
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1.2

1

g 08
©
9

o 0.6
2

0.4

0.2

0

AN 4.16

ay

y = 0.011x + 0.0174
R? = 0.9998

1 T T 1 1

0 20 40 60 80 100
Concentration of gallic acid (Jlg/mL)

nsvauduiusseninsdinisgandunasiuasududusesarsuinsgiu
nsawNadn (gallic acid)

PNNIUNINTFIUNTALNGEN Taunsidunse Ao y = 0.011x + 0.0174 uaxiie1 R? =

[

0.9998 aunTnthudmunUinaiuednnmunvesaisatndiuly §1du 510 Aasadae
frviazanefiunnsinaiu 8w evuea tevnueasioth (40:60) wazth Tumgliadniuauya
‘uaaﬂimLmaﬁﬂsimfwﬂ’ﬂﬁmﬁa 1 n3Y (meGAE/g dried weight) AIHANTNAGRINTIET 4.9
LAzl 4.17
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o < =i a s ] o v v v LY ' LY
A139N 4.9 ‘Usmmﬂuaanmu’tumaanwmu’iu A70U 911 YUNUAIYUAINIALAEUFHINNY

o . , AINTITAANGLLLES
AWNaZaNy | d79uvD9 v o Y4
dn o o - AMUVNVY (Mg/mL) NAIULNIAAU 765 nm
fldsanm Ay T3 T Z 3
AN 1 AN 2 AN 3
Tu 5.3 0.7722 0.7566  0.7283
ONIUDA 16U 5.1 0.2920 0.2913  0.2961
570 5.4 0.8079 0.8109  0.8084
Tu 5.3 0.7478 0.7523  0.7441
LVNUBDALAY -
v e 5.7 0.4249 0.4146  0.4217
11 (40:60)
570 5.6 0.4553 0.4619  0.4584
Tu 5.3 0.7995 0.8012  0.7966
91 ARl 5.4 0.4780 0.4805  0.4826
570 5.4 0.4380 0.4433  0.4366

Aq819 MImuInUTinafiuednsuvesansatinnuatuy
ATLIUINAUNITVDINTIHLINGFIU (gallic acid) y = 0.011x + 0.0174 unua y e
AnsganAuLasvesasaiafieg1e wu nsAiwinUsuaiiuednvesarsataeniuea
a5
PNFUNIT y = 0.011x + 0.0174
o y = Ansganduas
X = APULTUTUVRETUINTF Y

unua y agle 0.8079 =0.011x + 0.0174
azla x = 71.86 Hg/mL
Waey Le/mL t¥u me/mL x = 0.072 mg/mL

WUNEAININ Tuansazaie 1 Jaddns Dansanavrenu 5.4 1aansu LandIfiegall
1USuauHusdnsau 0.072 mgGAE/Crude extract 5.4 mg 30 11U 0.072 mgGAE/dry
plant 0.114 n3u

N15ATUUUSUIUN LA NABUIVL NN YL
YIRI0819RYWIAEIUTIN 30.07 nFu learsanave1ueniIuaa 1.43 nsu Asdu

Souay 4.76 .. MUIEAIININ @TANANEIULBYNUDA 4.76 NSU Aavhvinienie 100 NSy

fransveueniuea 0.0054 nduretvnRuw (100X0.0054)/4.76 = 0.114 ASU
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Aunanfisuiudminioude 1 ndu

dhuenieuss 0.114 n3u TUSuauBANTIVWNAY 0.072 N3y

Ewindiesusia 1 0N azlvSunaiuednsiuwindu (0.072x1)/0.114

= 0.632 mgGAE/g DW

uanedn arsatnsiniuTunaiivednnuwindy 0.64 fiadnsuauyansaunadnaefiv
wiie 1 n$u

MnduhmUsInadueanswitdunldi 3 adinmaneteferldUsinaiiues
nruluarsatavervangetudusn d@wlu uazddu Tudvhazaefinaty

193199 4.9 USunauiluednsiuwesansadinvetueatnuaiusin dulu wazdisu Tushvin
arangNFEnany

v o , UFuauiuaansau meGAE /g DW
INILae H3UUDY v v
Ay - ANUVNYY g L o Y o o
Pildanm NY AT 1 As 2 Asel 3 wastsD
(mg/mL)
Tu 5.3 0.947 0.927 0.891 0.92210.025
LOVUDA afu 5.1 0.192 0.191 0.195 0.192%0.002
5N 5.4 0.633 0.635 0.633 0.63410.001
Tu 5.3 1.331 1.339 1.324 1.33240.007
VNIUDALLAY o
¥ a9y 5.7 0.211 0.206 0.210 | 0.20910.002
11 (40:60)
570 5.6 0.546 0.555 0.550 0.550%0.003
Tu 5.3 1.464 1.468 1.459 1.4647+0.004
1 vy 5.4 0293  0.295 0296 | 0.295+0.001
510 5.4 0.443 0.449 0.442 0.4457+0.003




USuuueansan meGAE / g DW
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o
o
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0.800

0.600

0.400

o
N
o
el

0.000

¥ 14
HITANALBNTIUBR  F19FNA 40%LBNTUDRURS U NIFHANAR

ot a ' a o a Y] o W v v
AN 4.17 ununiuvisiansusunauednsiuluaisadadiulu d1du 590 vetusae
fvinanem1eny
NNANITMIUTUINANANTINvRsENTanAga T uIndIulu d1usn tazdiudidu
wuansanaeudulumeivhasaensamelalivsinafiuednsiugeiiae (0.922-1.464

meGAE.g! DW) sadasunleiln ansannaiusin (0.445-0.634 mgGAE.g! DW) uazansaninain
a191u (0.192-0.255 mgGAE.g DW) augsu

8/
ot 4

4.5 wansvnseugnstudneuley acetylcholinesterase wasanTaRAEatUAe
Ellman's method

nsfnsgrdiudueulss acetylcholinesterase vasensaringatiu wuihgudiuds
n3vinuuasaulel acetylcholinesterase 404 tacrine (0.01-5 pg/mL) warasatneatu
W1 9 fa9E (100-2,000 pg/mL) ‘fli]‘V]‘éETU5&ﬂ’]’iﬁ’N’]U‘UENL@Ul%ﬁﬁLﬁﬂJN’]ﬂ‘ﬁUﬁ’mﬂ’J’m
duduiistu Tngen %inhibition 1849 tacrine A8 25.15+0.91, 56.7120.68, 66.69+0.24,
77.50+0.13, 78.87+0.13 uay 80.32+0.14 muddiu fenndl 4.18 uaziiramidudugagn
2,000 pg/mL wesansafnsnsetufiadasesivhazatoioniuea 31 %inhibition Wiy
75.66% Fanndi 4.19 FelndiAuaiu tacrine wangslsAnuilessuifisuainan ICs
sgninansatasneetiufiadadiefviiasatooniuea was tacrine wuindAn ICs

454133.0 pg/ml uag 0.04410.002 pg/mlL Auddu A15197 4.10
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A13199 4.10 £ 1Csp Va9n 156Ul acetylcholinesterase a9 tacrine uazasarn
VDIV

ans ICso
Tacrine 0.04410.002 pg/ml
Morinda citrifolia L. root extract 4541330 pg/ml

30
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30

0 ]
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0 e
0 1 2 3 4 5 6

Concentrations of Tacrine (ug/ml)

M 4.18 wanuasiiusnsdudinmsvihaureaeules acetylcholinesterase 409 tacrine
(positive control) AANULTNTUANS 9 (Mean+SEM)

90 -

—o— Stems (EtOH)
/ ~—+— Leaves (EtOH)

—e— Roots (EtOH)
60 / —¢— Stem (I11,0)

—e—[ eaves (HZO)

- T & Roots (”2())
—— Stems (40% E(OLI/IL,0)
—e— Leaves (40% EOILTL0)
——¢— Roots (40% EtOH/H, 0)

% inhibition

T T T v T T T d 1
0 500 1000 1500 2000 2500
Concentrations of M. citrifolia extracts (ug/mL)

AW 4.19 wansUasigusinisdudimsvihanureseules! acetylcholinesterase vasanvan
goUU 9 Mo A dLTUANg 9 (Mean+SEM)
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4.6 wan1sasaugnatuswoulal butyrylcholinesterase wasasafnEDt LAY
Ellman's method

nMs@nwgridudaeules butyrylcholinesterase vosansafneatay wuingns
fudansiauvesoulad butyrylcholinesterase 484 tacrine (0.01-5 pg/mL) way ansane
gav1uRa 9 #1989 (100-2,000 ug/mL) ﬁqwéﬁué"'amsw"wmumaqLaulmﬁﬁt,ﬁumn%umu
a1t uduiiiindu Taern %inhibiton ve4 tacrine Ao 45.18+1.71, 76.35+0.44,
81.38+0.10, 85.76x0.21, 86.42+0.18 Uaz 87.00:0.13 auddu AWl 4.20 uazarsana
swnaaﬁwuﬁﬁqwéé’uéﬁaumﬁ butyrylcholinesterase ﬁﬁﬁqmﬁamﬁaa&m Tufifie ansafa
fusathuiianagei arsafrlusetuiiatadeth wasasadalupetuilatndeoviuea
$rufuiilnsfinanududugean 2,000 ug/ml a1 %inhibition Wiy 62.69, 57.52 wax
56.84 puardu awdt 4.21 Wedurandudi 1Cs vesansatndusetufiatndeti ans
anelugetuiiatadet avsatalusetuiiaiadoemusasiufuin uas tacrine wuindl
AN ICso 1,150 pg/mL, 1,250 pg/mL, 1,300 pe/mL ag 0.02 ug/mL Auddu m1519d 4.11

A19199 4.11 A1 1Csp Ve3n158UTLaulesl butyrylcholinesterase 484 tacrine uay

ansannsINvese oty
ans ICs0

Tacrine 0.02 pg/mL

Morinda citrifolia L. stem extract 1,150 pg/mL
(water)

Morinda citrifolia L. leaf extract 1,250 ug/mL
(water)

Morinda citrifolia L. leaf extract 1,300 pg/mL

(ethanol+water)
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AW 4.20 wanalosidunnsiudansyianuveseules butyrylcholinesterase v84
tacrine (positive control) ARMUTNTUAS 9] (Mean+SEM)

100
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70
c —@—Leaf {ethanol)
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ANd 4.21 wanaesidudinsdudimsvianuveseuled butyrylcholinesterase vesansann
2aU"U 9 F9819NAMLTUTUAT 9 (Mean+SEM)



unil 5
d3U afusenaLazIansalnanIsnaasg

nsafnasain dwlu §du wavsn veswetu sefvhasatefiuansieiu 3 sia
1Hun levuea d09%levmusaasii wagih Lﬁaﬁﬂmqwécﬁ’mmg;daﬁais‘[m%% DPPH USuniu
a1sfuednsrnluarsadaneruianun qwéé’uguaulﬁﬁ acetylcholinesterase Wag
butyrylcholinesterase lavasuuazafiusena ot

5.1 daasaeildlumsarasiudenananosayvesarsasaveny

NN1sanneavIuINdIUlU dudIfu wazdusan efmYinazatsunnsieiy 3
silanumuiidavesiavhazans Téur eviuea 40%LoviusaLazt wavth wuinansara
vewandndusefivhazaisis 3 vie Sdnvanduveuvamindifeds Wusnaans
affaveuiniign Anduiosas 732 10.63 uay 10.92 sudrduiileiiteufudmnuse
599841 A158RRINAININ Sdnvmrveavamilndtina (Yovay 4.76 7.69 uay 6.26)
waransanmaus iy fdnvnzasavamindinmanty (fosay 3.92 3.25 uar3.78) Hiiend
Lﬁawwn“luﬁ‘d%mmma‘[ﬁdaéagjmﬂ%qé’aanlﬁmné’nwmmaamiaﬁ’waWULLasﬂaa‘[iWaé%
avmalé’ﬁluéhﬁwa“maﬁﬁ%ﬁaﬁﬂﬁmiaf’\’ﬂmﬂai’;u‘luﬁﬁmmwaﬁlé’aan’hd’auﬁnLLaua':]u
mmu wazwWuINATANAvEIULeUBaYrIUSINTREN A sadAviaNy 40% Lamuaaua“m
LAzt LLammUimmmianmumeummamwmwawumaammaum&J

5.2 msvndeugvsmeuyadasslngnIswensng DPPH #ag35 TLC
wuinasataveuisdiuly 10 warddu ludnhazaneynaiinanusanenangd
DPPH 1o uamsindlgvslunssnueyyadasy

5.3 n7swmaUqwﬁ;)"?uayyaa“ﬁssﬁwﬁﬁ DPPH radical scavenging
wuhansafnlenueansanlu s1n wasdiuressetiy e ICsp MU 6.15 5.98
uar 6.20 mudiu awnsodusyyadaseliFfiaaifloifisutuivihazats 40% wovuea
wagi (ICso WINAY 7.41 10.49 Uay 8.22 MUAINY) LaLLA (ICso ¥INAU 10.00 15.79 way
15.26 mud1du) Faaeandesiumidoves AuNEUazam (2558) fis1euinasade
nnayulwsienueaiignsiueyyadassiiinitarsatn d0%evueadeti uagth il
L‘ﬁaammmjﬁﬂmsﬁwé’fm“uawaﬁmﬁﬁiwmuﬁdwlmLﬂuawﬂuﬂdmLLauwiWﬂiiuu
(anthraquinones) Wanliuses (flavonoids) auwuﬁmaaﬂmsu (coumarins) Lag EJ':TG]EJEJE"I
(iridoids) t8usu (Kamiya et al., 2005; Wang et al,, 2016) layasuse naunqmmnanu
mmmaaﬂqwﬁmwua%aaaixlmmmmmgé’ammmasmaLamuaaléfﬁ AUNHNITaEANY
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(like dissolves like) Sedwaliiansafiniomusaveseotusengvidueyyadaseldninans
afnlusvhavaiedu 1 ‘l‘uai:]umsaﬁ’mmnﬁaﬁwasawﬁ’m%aa’rsaﬁmwnﬁ’w‘hasmUﬁﬁﬂv’aqa
1n vduevssfundeviemsusznoulitnnnuluiassnndmasenusausy
28 LLasTmmi'aumnmiﬂisnaUﬁi’wwaﬂﬁwhjaanqwéﬁmawaﬁais umneauin msais
1ndvinaransifdigeuiniduatsaiat ie 40% tevuea souurveiindevie
asUsgnaviitansaluiaanssmanimanasey dwmaliquiludueyyadasslnesy
vosasatmanauiiolimvhasaeiifidageiu

5.4 mMsvnadeulsuIWuadns (TPC)

wuiransafanevanludiednihasareisamvialiuimnafiuednsugeiian
(0.922-1.464 meGAE.¢ DW) sosasunlaunn arsannaiusin (0.445-0.634 meGAE.g ! DW)
wagansanaaIuaInu (0.106-0.215 meGAE.g" DW) auaau L‘T"Juﬁwiwﬁuﬁasgl,l,é'a’h
asUszneviluednifuansddyifantisueyyadassiiansanuldilulufiavatsvia
Tngvivthillunsiuufateneendindy v‘iﬂﬁauuaﬁaisﬁmwmﬁa'ﬁu (Andarwulan et
al,, 2010, Sowndhararajan & Kang, 2013) mnmamsmaaaasﬂlmw mianﬂmiﬂ,umam
'vnava']amamwimmmﬁﬂiunauWuaanmwmawam maamﬂaaan‘uqwﬁmuauuaaaiv
drwluagliian ICso sndndudu muLLam‘lwmmwaauIUﬂsmawanNWuaa 1w wnutiu Wan
Tawesd ludSunafiwesnitdiusn wazdidu sauhinsasademvhasareidanindai
qa‘?Tu Jafllennaadaienasusznouiiuedniiiitrunnesnun dwalinuiinaiiuednsuly
TuiutudulunsdlvesrnuasdduuSinaiiuednsiy atadesvhazarefitanindad
avtulsinadiliunndsiy

55077 W)ﬁam]w%’wfydwuz&zﬁ acetylcholinesterase Uag butyrylcholinesterase 104877
anngeuunag Ellman’s method

n15ﬁnw1qw§5U§aLau1%ﬁ acetylcholinesterase wag butyrylcholinesterase 994
drsanneaUrulanedd Ellman (Elman et al., 1961) Acetylthiocholine iodide,
S-Butyrylthiocholine iodide (anshadiu) uas DTNB Inginnisvitnursseuleianufizen
nsindivdasves thiocholine AivuRATeNU dithiobisnitro benzoate ion wugMasUss
mavieuveseuleifiassiln vesmsatnsnvessetuii 9 ﬁaaéwaﬁqwéé’ué’?&miﬁwm
vosauleifiRutunueududuiiiviy lnearsasasnsetuilatndsonueaton
5U§GLEJU1‘O&3 acetylcholinesterase Via‘ﬁqw %QﬁﬂaﬁuL%’u%’uq&qm 2,000 pg/mL AN 4.19
fifin %inhibition WU 75.66% Fdlndfieafy tacrine P Wil 4.18 uaillelTouiiauain
A ICso SENINANTATRTINVBILDUULAY tacrine WUIIHAN ICsp 480 pg/mL Wag 0.2 pg/mL
AUETU A1 4.10 ﬁm%"umsaﬁ’m'}naaﬁmﬁﬁqwéé’ugaLaulmﬁ butyrylcholinesterase
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ffiandianuiiogie duffie asadadugethuiiatafot asadalusathuiafngoc
LLazmiaﬁ’m‘luaaﬁmﬁ'aﬁ’mﬁa&JLa‘muaaiauﬁuﬁﬂmaﬁmmﬁuﬁuqdqm 2,000 pg/mL i@
%inhibition WU 62.69 57.52 uay 56.84 Aty nwit 4.21 dieduasadiue ICs w09
maaﬁ’mﬁuaaﬁmﬁaﬁ’ﬂﬁwﬁﬁ asatalugetuiiatnee asatalusetuitadadneon
weasIufun uas tacrine wmmm ICs0 1,150 pg/mL 1,250 peg/mL 1,300 pg/mL wag
0.02 pg/mL audFU A51e7 4.11 LmaawlinmmLm'«auwummianmwﬂ‘uawamuuuu
M ICs NN tacrine usorveiinatradissfitosnirsuiminedseiiduamud ans
aﬁ’ﬂaaﬁ'mﬁqw%“lum'367’114@1433@5353 Funsdniay drgsaues udedalinnilunistiosty
\wadUszam (Torres et al,, 2017) lngluansanneatunuans phenolic compounds viane
yiafduarsifignivasiulsnauideuvosszuuyszam ondaog1agu rosmainic acid,
anthraguinones, aucubin Wag scopoletin (Wang and Su, 2001) I‘Uﬂfju organic acids L%
caproic Lag caprylic acids (Dittmar, 1993) wazlungu alkaloids 1% xeronine (Heinicke,
1985) §491nN15@NWIE15 scopoletin Wag anthraguinones wuiasiassiinigndlunis
é’uéu’amsﬁwmumauaulsdﬁ acetylcholinesterase uag butyrylcholinesterase (Mogana , Jin
and Wiart , 2013; Jung et al., 2016) Wagwui1 rosmainic acid ﬁqw%r‘luﬂwé’uéganﬁiwﬂeju
fures AR sdafigvdlunissudimsvauveaenles acetylcholinesterase (Williams et
al., 2011) é’aﬁu'uuanmnqwé‘lumié’ué‘j"’am'iﬁwwu‘uauaulsuaﬁ acetylcholinesterase wag
butyrylcholinesterase ansafinsnsatutaaeignilunisiasiunismevenead dqusly
msfueyyadassiieaiunig oxidative stress lédsdasinnsdnwsalulueuian
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mu%ﬂﬁlﬁa%aaqﬁmmﬂmLﬁsnﬁusswéff;ﬁ’lazmamu’lxamasﬁﬂszaw%mw‘lu
nsfueyyadaszuaslduSinamsiiuednsvasnsainnnsetuisdanly s uarsin
LLasqwéiuﬂ135Usf?am'iv‘f’mumauaulﬁﬁ acetylcholinesterase wagbutyrylcholineesterase

Twnmiddeselumsinisfnwesduseneumaad tilemansddgleangndlunis
Fudaoulas] acetylcholinesterase wag butyrylcholinesterase wa1vinn1swaResantu
wAnSusimagvse s guAmitnaren i tatiosiulsadaluweirelulueuan
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Abstract:

Alzheimer’s disease (AD) is the most common form of dementia in the people having
age more than 65. Cholinergic deficit has been implicated in the pathogenesis of AD.
Inhibition of acetylcholinesterase (AChE) are the promising strategies in the development of
drug for disease. Morinda citrifolia L. (Noni) has been used in traditional medicine for
anti-inflammation, anti-virus, antioxidation, and neuroprotection. Thus, this study aims to
investigate the in vitro cholinesterase inhibitory activities of Noni. The crude extracts from
leaf, stem, and root were extracted by ethanol, water, or hydro-alcohol (40% ethanol)
(9 samples) and were assessed for AChE inhibitory activities by the Ellman’s method.
The result showed that effect of root ethanolic extracts possessed more AChE inhibitory
activity than the others with the half maximal inhibitory concentration (IC50) values of 480
pg/ml and Tacrine was used as positive control had IC50 0.2 ug/ml.
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Abstract

afig? and Damratsamon Surangkul 1*

Alzheimer’s disease (AD) is the most common form of dementia in the people having age more than 65. Cholinergic deficit has been implicated in
the pathogenesis of AD. Inhibition of acetylcholinesterase {AChE) are the promising strategies in the development of drug for disease. Morinda citrifolia L. (noni)
has been used in traditional medicine for anti-inflammation, anti-virus, antioxidation, and neuroprotection. Thus, this study aims to investigate the in vitro
cholinesterase inhibitory activities of noni. The crude extracts from leaf, stem, and root were extracted by ethanol, water, or hydro-alcohol {40% ethanol)
{9 samples) and were assessed for AChE inhibitory activities by the Ellman’s method. The result showed that effect of root ethanolic extract possessed
more AChE inhibitory activity than the others with the half maximal inhibitory concentration (ICq,) values of 480 pg/ml and Tacrine was used as positive control

had IC;, 0.2 pug/mt.

Keywords : Alzheimer’s disease, Acetylcholinesterase, Morinda citrifolia L. (noni)

Nowadays around the world including Thailand is entering aging
society, the elderly population is likely to increase. The following is the disease
in the elderly such as Alzheimer’s disease (AD). AD is the most common form
of dementia. Cholinergic deficit has been implicated in the pathogenesis of AD.
Deficiency of acetylcholine (ACh) found in patients influence on fundamental
role in memory. Inhibition of acetylcholinesterase (AChE) are the promising
strategies in the development of drug for disease. Currently, most of the drugs
available for treatment of AD are ChE inhibitor such as Galantamine,
Donepezil, Rivastigmine and Tacrine. However, they have been reported about
numerous side effects. In this study focus on Morinda citrifolia L. or noni has
been used in traditional medicine for anti-inflammation, anti-virus,
antioxidation, and neuroprotection. Thus, this study aims to investigate the
in vitro cholinesterase inhibitory activities of noni.

Morinda citrifolia L. extract preparation

We got crude extracts 9 samples from Dr. Pornpat Samang Faculty
of Science and Technology Pibulsongkram Rajabhat University. Crude extracts
are divided into leaf, stem and root will extract in ethanol, water and
hydro-alcohol then we bring to dissolve by 0.5% DMSO.

* Ethanol

* Water

* Hydro-alcohol
(40% ethano!)

< O
— =¥

Crude extracts 0.5% DMSO

(9 samples) {9 samples)
Ro
Acetylcholinesterase inhibition: Ellman’s Assay
This method estimates the activity of AChE wusing by

acetylthiocholine iodide as substrate and DTNB. The enzymatic activity was
measured by the yellow color compound product by thiocholine when reacts
with DTNB.

Ty 100-2,000 pg/ml Morinda citrifolia L. extract |
; ¢

Acetylthiocholine iodide ¢
oo 0.3U'AChE,

2%
l wﬁ* AChE
o

Thiocholine + Acetic acid
o
L~ "
N.FS{,:/S H,CJKDH
HOOC, 00H.
v

h
i
o4

& 37+ 15min
ide

| 3mM DTN |
@ 37 ¢, 30 min

coon DTNB "Absorbance v;\f;sim asur !
o
s s i 0.D, 1)—(0.D. [
S-thio 2-nitrobenzoic acid (TNB){412 nm} I %lnhlbitlon = (————C—‘E'—}%)—(ﬂi) x100
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This research was supported by research and development institute
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and the Department of Biochemistry, Facuity of Medical Science, Naresuan
University.
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Figure 1 AChE inhibitory activity of noni (A) and Tacrine (B) at different concentrations.
Data are given as meantSEM (n = 3)

Table 1 IC;, values obtained in AChE inhibitory assays

Sample 1Cso (Lg/m)
Tacrine 02
Morinda citrifolia L 480

{Root ethanolic extract)

The present study indicated that all extracts have ability to AChE
inhibitory activity and root ethanolic extract possessed more AChE inhibitory
activity than the others. At 2,000 pug/ml %inhibition of root ethanolic extract
values of 75.66% that similar value of Tacrine {80.32%). But root ethanolic
extract exhibited the half maximal inhibitory concentration (ICg,) values of
480 pg/ml more than Tacrine was used as positive control had ICgo 0.2 ug/ml.

Although root ethanolic extract possessed ICs, more than Tacrine but
may less side effects, as well as previous research found noni has been used in
traditional medicine for anti-inflammation, anti-virus, antioxidation, and
neuroprotection. [1] Noni contain phytochemical compound is phenolic
compound such as scopoletin and anthraquinones [2] that have been reported
about antioxidant and anti-ChE activity. {3,4] Therefore, we concluded noni have
ability to AChE inhibitory activity and root ethanolic extract possessed more
AChE inhibitory activity than the others.

[1] Jung HA., Ali MY., Jung HJ., Jeong HO., Chung HY., Choi 5. (2016) Inhibitory activities
of major anthraquinones and other constituents from Cassia obtusifolia against B-secretase
and cholinesterases. Journal of Ethnopharmacology, 191, 152-160.

[2] Mogana R., lin KT, Wiart C. (2013) Anti-inflammatory, Anticholinesterase, and
Antioxidant Potential of Scopoletin Isolated from Canarium patentinervium Mig.
(Burseraceae Kunth). Evidence-Based Complementary and Alternative Medicine, 1, 1.7.

[3] Torres MA., Magathies |D., Oliveira RM., Sa JC., Rocha AL,, Silva AL (2017) One
Plant, Many Uses: A Review of the Pharmacological Applications of Morinda citrifolia.
Phytotherapy research. 31, 971-979.

{4] Wang MY,, Su C. (2001) Cancer preventive effect of Morinda citrifolia (Noni). Annals
of the New York Academy of Sciences, 952, 161-168.
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An Investigation of the Effects of Extracting Solvents on Antioxidant
Activity and Total Phenolic Contents of the Crude Extracts from

Morinda citrifolia Stems

a a 1a Y ¢ oo D W « 3 o a) W 1 e T O e €]
PWYS u'lLaiE "iﬁ'lwaﬁ AU JUNNIUR ‘L{SUG;‘U nane Juasuug WA NINNT: dNoa¥e

Jirayus Nasert’, Jirapast Sichaem? Chanthakan Nuchsuk and Pornpat Sam-ang"’

wuvived auginenmaniuasimaluled aninedusiespiysasasy
Zrrdvuell Auivemansuazmelulad uninendusssueans
Yanived anyivermansiaswelulad imiverdusuigoysen
“Corresponding author. E-mail: pornpat335@gmait.com

v
UnAnYD

3
awv o

lunAdeiilumsfinungrissueyyedaszuaslinsvimuinaiiuednsumessus et uiadmdy

Mmednhazmefiuanaeiu thun nuea lenuearethlusnsdu 40:60 uazansatath arnanIsmadey
Sv a ada . . . . . !

qwamuwyjaaauimma 2,2-diphenyl-1-picrylhydrazyl radical scavenging capacity (DPPH assay) WuIas

« v
a <

afaverulenueaignsdudieuyadassgeiian Tnufien IC, Wiy 5.75 Sadnfureiadsng s0daw foans

N
anm 40% LonupaRetn uaransatath Jeieh ICso WU 8.22 warr 15.22 fadinsusofiaddng susisu laold
BHT uazdnfiudiduasuinsgiu Jaflen 1C, 0.064 waw 0033 fadniusediadans suddy Wotinsed
Uinasituednan wulansafaenueaiiviinaituednmimsnniign wihiu 12.87+0.08 Tadnduauyansauna
ansothuilnansarn NHANIVIABIEILNsafRdenasatnve @t us et ufiiussans amlned Ui
asdinlundguituednsiugaiian wazdlgvlunisiueyyadass DPPH Faannsaléiuuamdumswauniy

a w ¢ - ° ° a Y a ] a a ' v ¥ &, o
Nﬁﬁﬂm‘i’]LUuLﬂiaqaqa’]\Tqu\?N'JWi@aqqutﬁiuaﬂ’]quUizavmﬂ'lwm@lﬂlu@u’]ﬂﬁlﬂ YNUFINTUNIT58Y

il
]
ala

aqﬁﬂisﬂa'umqLﬂﬁwqu%maqa'ﬁaﬁﬂawﬁaqﬁm'ﬁLwﬂa'ﬁu‘%qw%uazﬁq%ﬂw5'1U1ﬂ'iqa%1wmmﬁsialu

s

AreAny: ety dAnvhazats suouyedase Ulinuduedniu

Abstract

Air-dried stems of Morinda citrifolia were extracted by maceration using different solvents
including ethanol, 40% ethanol/water and water. All crude extracts were further studied for antioxidant
activity and analyzed total phenolic contents (TPC). The results showed that the crude ethanol extract
displayed highly antioxidant activity with ICs, value of 5.75 mg/mL which were more than crude 40%
ethanol/water and water extracts with IC, values of 8.22 and 15.22 mg/mL, respectively in comparison
to BHT (ICs, 0.064 mg/mL) and vitamin C (IC5, 0.033 mg/mL) as standard compounds. For total phenolic

contents (TPC) of the crude ethanol extract, it showed the most TPC with a value of 12.8740.08 mMgGAE/g



crude extract. The finding of this study indicated that the crude ethanol extract of Morinda citrifolia
showed the highest activity and great potential for cosmetic and food Supplement applications.
However, the identification of active compounds of the crude extract could be further confirmed by

purification and elucidation.
Keywords: Morinda citrifolia, solvents, antioxidant, total phenolic contents
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Abstract: Alzheimer's disease (AD) is the most common form of dementia in the people having
age more than 65. The risk factor of Alzheimer’s including genetics alteration, aging and
environments may also be important such as pollution, smoking and UV radiation that have been
involved in oxidative stress leading to neuronal cell death by generation of reactive oxygen
species (ROS) such as hydrogen peroxide (H;0;). Therefore, therapeutic strategies aimed
at preventing ROS production for the treatment of AD. In this study focus on Molinda citrifolia L.
or noni. Noni has been used in traditional medicine for anti-inflammation, anti-virus,
antioxidation, and neuroprotection. Thus, this study aims to investigate neuroprotective
effect of noni on SK-N-SH neuroblastoma cells induced by H;0;. The crude extracts from root
were extracted by ethanol and were assessed for neuroprotective effect. Incubation of
SK-N-SH cells pre-treated with various concentrations of noni root ethanolic extract for 24 h
and then treated with 175 uM H,0; for 3 h measured cell viahility by MTT assay. The result showed
that neuroprotective effect of noni root ethanolic extracts significantly promoted cell viability at
concentrations of 125, 250 and 500 ug/ml. noni root ethanolic extract has neuroprotective effect
against oxidative stress in SK-N-SH cells induced by H:0,, suggesting that noni root ethanolic
extract is a highly promising agentin the prevention of Alzheimer's disease.

Introduction: Nowadays around the world including Thailand is entering aging society, the
elderly population is likely to increase. The following is the disease in the elderly such as
Alzheimer's disease (AD). AD is the most common form of dementia type of progressive
neurodegenerative diseases in humans'. Pathology of Alzheimer’s disease is amyloid plaques
cause of amyloid precursor protein was cleaved by B-secretase and y-secretase leading to beta
amyloid aggregate extracellular neuron? The main functions of tau are the stabilization of
microtubules on neuron. When tau is abnormally hyperphosphorylated and form intracellular
neurofibrillary tangles®. Cholinergic deficit has been implicated in the pathogenesis of AD.
Deficiency of acetylcholine (ACh) found in patients influence on fundamental role in memory*.
Inhibition of acetylcholinesterase (AChE) are the promising strategies in the development of
drug for disease. Currently, most of the drugs available for treatment of AD are ChE inhibitor
such as Galantamine, Donepezil, Rivastigmine and Tacrine. However, they have been reported
about numerous side effects®. Even now, the cause of AD remains unclear; the risk factor of
Alzheimer’s including genetics alteration of several genes such as APP, PSENT and PSENZ
genes has been associated with AD. Aging is the risk factor as well and the last one is
environments may also be important such as pollution, smoking, ionizing radiation and UV
radiation. These have been involved in oxidative stress leading to neuronal cell death by
generation of reactive oxygen species (ROS) such as superoxide anion (02-), hydrogen peroxide
(H20,). In many cells, ROS caused DNA damage, oxidative of proteins, peroxidation of lipids, and
thus induced apoptosis®. Therefore, therapeutic strategies aimed at preventing ROS production
for the treatment of AD.

In recent years, nature has been a continuous source of pharmacologically active
molecules and medicinal herbs’. In this study focus on Molinda citrifolia L. or noni. Noni uses
traditionally for many diseases including diabetes, hypertension and their effects are anti-
inframmatory. antioxidant and neuroprotective effect®. Phytochemical compounds have been
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already identified in the noni plant, and the major micronutrients are phenolic compounds,
organic acids and alkaloids™. The phenolic compounds, the most important reported are
anthraguinones (damnacanthal, morindone, morindin, etc.), and also aucubin, asperuloside, and
scopoletin. The main organic acids are caproic and caprylic acids. while the principal reported
alkaloid is xeronine". They have been reported about antioxidant. Antioxidants from nutritional
sources can protect against the death of neuronal cells in AD™. Therefore, in the present study,
we investigate the neuroprotective effect of noni root ethanolic extract on SK-N-SH
neuroblastoma cells induced by H,0..

Methodology:

Cell line and cell culture SK-N-SH human neuroblastoma cells was purchased from American
Type Culture Collection (ATCC). They were maintained in minimum essential medium (MEM)
supplemented with 100 U/ml penicillin, 100 ng/ml streptomycin, 0.25 pg/ml amphotericin B and
10% fetal bovine serum (FBS) at 37°C in 5% CO..

Noni root ethanolic extract preparation We got crude ethanolic extracts (cold extraction) from
Dr. Pornpat Samang Faculty of Science and Technology Pibulsongkram Rajabhat University.
Crude ethanolic extract dissolve by 0.5% dimethyl sulfoxide (DMSO0).

Cell viability assay An MTT reduction assay was used to assess the viability of the cells. The cells
were seeded in 96-well plate at a density of 1x10 cells per well and incubated overnight at 37°C
in 5% CO,. The cells were pre-treated with various concentrations of Noni root ethanolic extract
for 24 hours and then treated with 175 uM H;0,. A solution of 1 mg/ml MTT was added to each well
and the cells were further incubated for 4 hours at 37°C in 5% CO,. The reaction with the MTT had
produced purple MTT formazan crystals which dissolved in DMSO0. The product was measured
by a microplate reader at 540 nm. The percentage of cell viability was normalized to the control
group (0.5% DMSO0).

Statistical analysis Data are present as means * standard error (SE). Statistical significance was
determined by student's t-test. p-value < 0.05 were considered as statistically significant.

Results and Discussion:

Cytotoxicity of noni root ethanolic extract on SK-N-SH cells. SK-N-SH cells were treated with
noni root ethanolic extract (31.25-2,000 ug/ml) for 24, 48, 72 hours and cell viability were
assessed by MTT assay. As shown in Fig. 1. noni root ethanolic extract promoted cell viability at
concentrations of 31.25. 62.5, 125, 250 and 500 ug/ml. But 1000 and 2000 pg/ml significantly
induced neurotoxicity (P<0.05) as compared with the control.
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Figure 1. Cytotoxicity of noni root ethanolic extract on SK-N-SH cells.
K-N-SH cells were treated with noni root ethanolic extract at the concentrations of 31.25-2000
ng/ml. After 24, 48,72 hours incubation, cytotoxicity was determined by MTT assay. Data were
presented as mean + standard error (SE: n=3).*P<0.05 compared to control.
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Cytotoxicity of H;0, on SK-N-SH cells. SK-N-SH cells were treated to H.0, (50-200 uM) for 3
hours and cell viability was assessed by MTT assay. As shown in Fig. 2, H;0, decreased cell
viability in a dose dependent manner. Exposure of 150 and 200 uM of H,0, significantly reduced
the survival (P<0.05) as compared to control. The half maximal inhibitory concentrations (ICso)
value was 175 uM.
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Figure 2. Cytotoxicity of H,0, on SK-N-SH cells. SK-N-SH cells were treated with H,0;atthe
concentrations of 50-200 pM. After 3 hours incubation, cytotoxicity was determined by MTT
assay. Data were presented as mean = standard error (SE: n=3).

*P<0.05 compared to control.
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Effects of noniroot ethanolic extract on SK-N-SH cells induced by H:0;7 The neuroprotective
effect of noni root ethanolic extract on SK-N-SH cells induced by 175 pM H;0,, the results
showed that noni root ethanolic extract significantly promoted cell viability at concentrations of
125, 250 and 500 pg/ml (P<0.05) as compared

to 175 LIM HzOz.
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Figure 3. Effects of noni root ethanolic extract on SK-N-5SH cells induced by H:0-.
SK-N-SH cells were pre-treated noni root ethanolic extract at the concentrations of 31.25-500
pg/mlfor 24 h and then treated with 175 uM H,0.. After 3 hours incubation, cytotoxicity was
determined by MTT assay. Data were presented as mean = standard error (SE: n=3).
*P<0.05 compared to control.
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Oxidative stress is a major cause of cellular injuries in a variety of human neurodegenerative
diseases™". Numerous studies have demonstrated the neurotoxicity of H,0, induced oxidative
stress™". In this study, we investigated the protective effect of noni root ethanolic extract
against H,0;-induced oxidative stress in SK-N-SH. Noni has been used in traditional medicine
for anti-inflammation, antioxidation, and neuroprotection. Noni contain phytochemical
compound is phenolic compounds, organic acids and alkaloids. The phenolic compounds, the
most important reported are anthraquinones (damnacanthal, morindone, morindin, etc.), and
also aucubin, asperuloside, and scopoletin. The main organic acids are caproic and caprylic
acids, while the principal reported alkaloid is xeronine. They have been reported about
antioxidant activity. Antioxidants from nutritional sources can protect against the death of
neuronal cells in AD. Thus, it has been postulated that noni has antioxidant properties that can
protect against oxidative stress-induced cell death. Moreover, noni juice may have a preventive
effect against ischemic neuronal damage. Antioxidants such as edaravone (3-methyl-1-phenyl-
2-pyrazolin-5-one), a strong free radical scavenger, is known to have neuroprotective effects
on ischemic stroke and is used for treatment of patients with acute brain infarction®. Noni fruit
on scopolamine induced memory impairment is due to its antioxidant property and inhibition of
acetylcholinesterase activity. Previous studies revealed presence of compounds like rutin and
scopoletin in noni which are reported to inhibit acetylcholinesterase and antioxidant activity®.

Conclusion: Although many reportsindicate that noni fruits have a strongly neuroprotective
effect but not known about noni root. Therefore, this study investigated neuroprotective effect of
nonirootin SK-N-SH cellsinduced oxidative stress by H,0,. We found that noni root ethanolic
extractisinvolved in the protection against oxidative stress. This suggests noni root ethanolic
extract may be helpful for the prevention of Alzheimer's disease.
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