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Research Title The study of chemical content and acetylcholinesterase inhibitory
activity of local herbal extracts to boost the memories of elderly in
Phetchabun Province

Author Namfon Baowthongkum

Department General Science

Phetchabun Rajabhat University, 2023

Abstract

The objectives of this research were 1) to study the free radical scavenging activity of local
herbal extracts and 2) to study of acetylcholinesterase inhibition of extracts from 5 local herbs,
including Piper nigrum L., Spilanthes acmella L. Murr, Curcuma longa L., Boesenbergia rotunda
(L.) Mansf and Centella asiatica (L.) Urban in water solvent at 1:5 ratio, temperature 70 °C. Then,
antioxidant activity was tested by DPPH and ABTS methods. The antioxidant activity was highest
of Centella asiatica (L.) Urban at concentrations of 461 [Lg/mL of DPPH and 188 [1g/mL of ABTS.
And was found that acetylcholinesterase inhibition of Spilanthes acmella L. Murr extracts had the

highest inhibitory effect at the concentration of 236 [Ag/mL.

Keywords: DPPH, ABTS, Acetylcholinesterase
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- ME1502019NIATFIUNATE1TAZA18A20819U 1A T NI WAL 1 mL LAY
a3aza1s DPPH aslunasanaaesiiiaisdiediegrasans 1 mL U5udSinasdromm
wea TSI IINNANUA 3 mL NEIINTUIIMAANARBINUVEIRI01AS DINA NS

v .

(Vortex mixer) ttaziin lilaana 13 luniialszuna 30 v

- ﬁ1a1imm15puu,azmiéi"msinulﬂﬁ”@fhﬂﬁ@@ﬂﬁuum‘ﬁmmﬂnﬂ?;u 517
uluwwas TasfSeufeudvaisuiasgiunsaueaassin (Ascorbic acid) 11713NAADY
WaNUA 5 61 1IMTUFIUIN % radical scavenging HAZAIUINHIAT (AALLad1n Reetal,
1999)

% DPPH radical inhibition = [(A-B)/A] x 100
il A o ANMIYANAULETIVIETAZa 1w DPPH anIUAY

B flo ﬂliﬂ”ﬁ@,ﬂﬂaullﬁ\ﬂl@\iﬁﬁa$EI”IEJ DPPH yganaaol
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9
3.3.4 TUABUNMITNATOUAITANAAI0E1NNUE1TaZa18 ABTS”
JAa {
- IATENETVIATTIUNTALDAADI TN (Ascrobic acid) NAMTUTY 0, 100, 200,
400 mg/mL Tudhazanamwmuea uazdsulsuasmeuialsulsues 100 mL
o o o Bo’ 2’, o Y Yy 9
- hwzuee win 2 a5y ldazatelusih DI RN aNuTTY 0, 100,
200, 400 mg/mL
] a o o Y ¥ 9 [ = 9
- %9e15 ABTS 1Sw1ae 0.384 5w hwnazatoaieil DI ualsudsuiasane
o I
val5usues1diy 100 mL
- %4813 Potassium persulphase 131105 0.06623 n5u 111aza18AI8ONIUDA
) [ I
udlsulSmasdsvindlsulsues1ddly 100 mL
° A o Y Y .
- 11 ABTS 1501511031167 100 mL MHANAY Potassium persulphase 1311015
y 32 fa @ o
50 mL 9nuuaang Blunsiadiunar 16 ¥ Tua
A + ¥ YA A 1 1
- 139919@1502a18 ABTS A2819N1140a 11NAIN1TgANAULA 108 1%
] ] Y
0.710.02 AaNue1InaY 734 W Twwas nniulsudsnasdrevialsulsues 1,000 mL
A A Aa Yy 9 o
- ¥ev9@ITazaty uen latANYANMINTY 0, 100, 200,400 1N TATATY/
Haaans
Y
- hesaled1al3uas 100 Iulasans andu@ua1sazats ABTS adlu
9 Y
¥WaoANAADY ¥avAay SmL MIN1InagoUgaTaz 5 A9 NHUWEAIFUNATIAAINIS

A A A [
AANAULFINANVYNINAU 734 W luwas (ﬂﬂllﬂaﬁ’iﬂﬂ Re et al., 1999)

335 SURPUMTIHTENEITA 9 Lﬁaﬁﬂmmsaaﬂqw"ﬁﬁ’mmu”l%ﬁegmaaTﬂaumﬁ
moLsa
3.3.5.1 mawseumsazareremmainines (Phosphate buffer)
-wseu laeNaNaITazals A, B audi PH nazil$uFinasslu 1 aas
- 919592018 A : 0.05 M dibasic sodium phosphate (Na,HPO, 2H,0) 7.80
%y lurhndu 1 ans
- 91592018 B : 0.05 M Monpbasic sodium phosphate (Na,HPO, 2H,0)

9 v
7.80 N51 TWIINAY 1 ans



24

M990 3-1 M3wSeuasazarenealativivies (Phosphate buffer)

PH A (mL) B (mL)
7.0 30.50 19.50
7.2 36.00 14.00
7.4 40.50 9.50
7.6 43.50 6.50
7.8 45.75 4.25
8.0 47.35 2.65

3.3.5.2 3N51H384 BSA (Bovine serum albumin)
- %bﬂﬁ 15 (Bovine serum albumin) BSA ‘L%H'Hﬁ’ﬂ 50 mg
_azaodorhnau 151151051714 100 mL
3.3.5.3 AMIAT8N 5,5 dithiobis-(2-nitrobenzoic acid) (DTNB)
- quibﬂf;‘f 13 5,5 dithiobis-(2-nitrobenzoic acid) (DTNB) 1951'?7‘1?!?1 0.119 mg
_dudroasazaoealatilvled uaziluiFinasiideans
3.3.5.4 I5M3IATN Acethylthiocholine iodide (ACTI)
_ 4483 Acethylthiocholine iodide (ACTI) 11¥11n 0.043 g
_iduthnauas hlazate nazl5uSies 13§l 100 mL
3.3.5.5 I5MSIAT 0N Acetylcholinesterase enzyme (AChE)
- ‘;I?Qfﬂi Acetylcholinesterase (AChE) WjTﬁﬁlﬂ 0.0005 g
_azaderhndu nazfiSuaseudeams
3.3.5.6 BoneansanaisinuEudL 0, 100,200, 400, 800, 1,000 lulasnduy

Uaaans

4' 1 A Y d’s} 4 a =
M3197 3-2 U5asveeasan il Wlﬂumiwﬂﬁauqmmmau"l%mwmaiﬂaumammia

Chemical Blank Test sample

(ML) (ML)

1. 15m MATCI 10 10



https://th.wiktionary.org/wiki/%CE%BCl
https://th.wiktionary.org/wiki/%CE%BCl
https://th.wiktionary.org/wiki/%CE%BCl
https://th.wiktionary.org/wiki/%CE%BCl

Chemical Blank Test sample
(UL) (UL)
3 mM DTNB 20 20
0.1% BSA 15 10
Sample - 5
0.1 units/mL AChE 10 10
Total 55 55

[ A a A =
'J@ﬂ’l@ﬂﬂauuﬁ{l 405 nm NN €] 60 IUIMN L‘]J‘L!!'JQW SUM
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https://th.wiktionary.org/wiki/%CE%BCl
https://th.wiktionary.org/wiki/%CE%BCl
https://th.wiktionary.org/wiki/%CE%BCl
https://th.wiktionary.org/wiki/%CE%BCl
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UN 4

HaN1SIY

v v
= % o a

41 anududuiivesfigavesmisanansayulnsiiaansedudioyyadaszuaz
< J a = Ay
wulastezivfialaduemmarsansosas 50
' 9 f o
NATOUYNTNITTUII0YYAdATTAI83TN1INAAOUITZN 19 DPPH A1 ABTS Ty
> 7 a o ¥ g @

nFoufeuiuasuas§Iu nsaueaApIln (Ascrobic acid) HagnagoumMsduguay Iz
a =S
aalnauodmelse

d‘ Yy 9y A9 P~ v A A o & a
M319h 4-1 yaaewannududuRtesngavesensananyayy lwshawnsodudioyyadese

3 7 a a Ay
uazmu"lm:uazmmiﬂaumﬁmmiﬁmaﬂaz 50

Nya tul‘W‘j ‘ﬁu T DPPH ABTS Acetylcholinesterase
(IC50) (IC50) Inhibition

Hg/mL Hg/mL (IC50) Ug/mL
winlne 470 526 270
HNATIA 620 704 236
Vit 950 875 554
NILVIBUN 835 863 308
1210 461 188 250

v rd Y H Y
NANTT NN 4-1 W‘lJ’N’dﬁ’c‘fﬂ@]%1mJ’J‘Uﬂth]‘Vl‘ﬁGlufﬂiﬂ”ﬂﬂ\ifl‘lﬂlﬁa@ﬁigqﬁjﬂWQQﬂﬂﬂWi
Y A ~

NATOUA87S DPPH 1ag ABTS Aanudduidesnganamnsnilnoyyadaszanaion

% 9

a £ ] P a ~ Yot A A Yy 9 9
¢ 50 1Y WNATIA NQT]‘EEJ‘]JENL’E']'HUlG]Sll’é)%L‘ﬂf@]aIﬂﬁul’ﬁ)ﬁ!‘ﬂf]l,iﬁhlﬂ@ﬂt:fﬂﬂﬂ’ﬂilﬁliﬂluuﬂﬂ

2

4 A o ¥ g @ A o v
‘Vlfjﬂ‘ﬂﬁ”lll”liﬂEJ‘]JENLf’Jull%iJ’EJ%’JLGB@aTﬂﬁulﬂﬁ'mi’)ﬁﬁllﬂ
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=
Unn s

asiwa efisewa nazterauaniz

51  ajUwa nazedsy
Y @ o a J v & g Jd a =
vinmsnaassazl ldnmsananndnasialignimsduduon leezisaa lndued

] v g 9
mowsa laanganianududu 236 tg/mL Ug/mL Taslilignslunisdudioyyadasslaa

= Y A

= ) Yy A A Y ax = Y g an
NgananunIundesngaNnadeuA1835 DPPH NANMAINIY 620 Ug/mL 1oz 75 ABTS
A A o Y Aa a 9 I o = £
1 704 Ug/mL NansanlifSnaveseyyadaszanaiiosay 50 seaanniutiiunligns
o 2 a yua A Yy 9 Ay A A Y an a Y 9
Tunmsdudseyyadase laangananududuniosngainageuaieds DPPH iy
461 Ug/mL uaz 75 ABTS 91 188 [g/mL fawnsorhldlsumueseyyadaszanasdooas 50

v ¥ g

~ % < a 2 = Y 9 = Yy
uazlignimsdususu ladezisAa lndueamosaiaNuIudy 250 fe/mL Fidoandoani
= Av Aa v Y gd‘ Y Aa 79 Y < 1 £ o g'/ a g'/ 9
msAn1IveRtIne Uil ldngal IMimiungnivesmsdudieyyaddassiuaenandos
[ £ o 3’, I 4 a 1 a
AugninisdududulaesisfnalnduiedimolsavosisuaasyHia (Pennapa
Chonpathompikunlert, Jintanaporn Wattanathorn, Supaporn Muchimapura, 2010; Jia Hui Wongl,
Anna M. Barron Ua¢ Jafri Malin Abdullah, 2021)
52 Yorausuuy
o a o ( 1 a a
5.2.1 thwamsdve l) 1915 TeaniTumsaaaiumsus Inaomsveadgeny
= a £ A X g9 ' a A v ¢
522 fAnlagmsuenaisusgnivesiyayu Insiuiuuaazyiaions1dlss Tond

Tumaen ldqo 1



28

UFITUIUYNIN

GREALE loiile. 2565). mstSulAsuTassatrevesiioneuanninlne. ¥a1j3: A1V 1IBUALY
WNINABY TN,

a@a&‘fﬁ’ﬂ’é Tows1y. (2565). AnasiaWuau dnifa saaaifuer. duduain
https://www.technologychaoban.com/bullet-news-today/article 236450

Anil Kumar Singhal, Vijay Naithani, and Om Prakash Bangar. (2012). Medicinal plants with a
potential to treat Alzheimer and associated symptoms. FUAUIIN m http://www.ijnpnd.com
on Wednesday, May 09, 2012, IP: 202.164.48.171]

Gabriela Dumitrita Stanciu, Andrei Luca, Razvan Nicolae Rusu, Veronica Bild, Sorin Ioan Beschea
Chiriac, Carmen Solcan, Walther Bild and Daniela Carmen Ababei. (2020). Alzheimer’s
Disease Pharmacotherapy in Relation to Cholinergic System Involvement. Biomolecules. 10,
40.

Jia Hui Wongl, Anna M. Barron and Jafri Malin Abdullah. (2021). Mitoprotective Effects
of Centella asiatica (L.) Urb.: Anti-Inflammatory and Neuroprotective Opportunities in
Neurodegenerative Disease. Pharmacol. 12.

Kumju Youn and Mira Jun. (2019). Biological Evaluation and Docking Analysis of Potent BACEI
Inhibitors from Boesenbergia rotunda. Nutrients. 11, 662.

Lucian Hritcu, Jaures A Noumedem, Oana Cioanca, Monica Hancianu, Paula Postul and Marius
Mihasan. (2015). Anxiolytic and antidepressant profile of the methanolic extract of Piper
nigrum fruits in beta-amyloid (1-42) rat model of Alzheimer’s disease. Behavioral and Brain
Functions. 11(13).

Nuttiya Werawattanachai and RawiwunKaewamatawong. ( 2559). Screening for
Acetylcholinesterase Inhibitory Activityfrom the Piperaceae. 313 €19 Ineraaiuas
ma TuTag ¥¥IMeaeguas 15l 18(3), 26.

Pennapa Chonpathompikunlert, Jintanaporn Wattanathorn, Supaporn Muchimapura. (2010) .
Piperine, the main alkaloid of Thai black pepper, protects against neurodegeneration and
cognitive impairment in animal model of cognitive deficit like condition of Alzheimer’s

disease. Food and Chemical Toxicology. 48, 798—802.



29

Rajesh Basnet, Sandhya Khadka, Buddha Bahadur Basnet and Radheshyam Gupta. (2020).
Perspective on Acetylcholinesterase: A Potential Target for Alzheimer’s Disease Intervention.
Current Enzyme Inhibition. 16, 1-8.

Shrikant Mishra and Kalpana Palanivelu. (2008). The effect of curcumin (turmeric) on Alzheimer's

disease: An overview. Ann Indian Acad Neurol. 11(1), 13—-19.

Tomasz Tuzimski and Anna Petruczynik. (2022). Determination of Anti-Alzheimer’s Disease
Activity of Selected Plant Ingredients. Molecules, 27, 3222.

Tsuyoshi Hamaguchi, Kenjiro Onol and Masahito Yamada. (2010). Curcumin and Alzheimer’s

Disease. CNS Neuroscience & Therapeutics 16, 285-297

Wilasinee Suwanjang *, Waralee Ruankham °, Banthit Chetsawang . Sujira Mukda °_Sukhonthar
Ngampramuan . Sujitra Srisung °, Virapong Prachayasittikul ‘ Supaluk Prachayasittikul.
(2021). Spilanthes acmella Murr. ameliorates chronic stress through improving mitochondrial

function in chronic restraint stress rats. Neurochemistry International. 148, 105083


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2781139/
https://www.sciencedirect.com/journal/neurochemistry-international

30

%

U\ P
Uszinnaez vy
A %} 9 o
1. ¥9-UWaNa Wa Y e
Ms. Namfon Baowthongkum
2. nneavUaslsziadse s 3670100296849

o ' v 4
3. dwndalagaiu 919136

4. UNUIMITIANT -

[
raaAa 1

5. minguLazanIuNegnAaae laazaan
a @ @ o
AUTAFAAAT UNINOTROTIFANYIY 500
83 13 11 DUUATZYT-Maudn Auadzifes sunoiios saniamasysol
67000 N3 056-717-147
o =2
6. UYszIamsAny
M. (103)
YNNI WAUH
o
M. (1A 52nA)
URIINGIET ALK
7. €19%139IMINNANNFINY LAY
wiiszgnd
=2 a 4
MIANYIINGN AN
o~ A 9 @ = Aa o
8. UszaumsaMineITeanunTuTITNUINY

9
NI AnerasmueyyaddszuazSuaaisiueadnnivua
<3 a 9 a 1 9 %’ 49' Ao [ 4 Yo o w
yourathaula s stiannithygursuinnhodduvaiuidmiamssysal lasunuan dnin
Uims lassmsdaasumsitelugaufnuaz wanumineasiseusmnanieladninau
= o A
AMENITUMINIQANANYT Uszinleuseuna 2556
A v a 9 A e’g Y 4 Yo
U3 ANUraINatsvesgivyatosd uun N UMY sal 185 UNUIN
dninuSwis lnsamsdauasunisiselugaufnywaswaluniinedeiseurananield
9 =2 o =
dinnuAaznITuNMINMIgaNany Usginlsulseuna 2557
Ao a 4 9 Y A [ A= 4 o a
NI MIVATITHANNADINIVBINDID ULz RN B NN sz aAve A uda

%

4 a o [ 4 a v o
AUSAIMTAT NN1INYIQYIFAYNTIYIU NUIYFAD 1Y Usgatleulseum 2557



