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Comparative study of chemical constituents and antioxidant activity

of Benchalokawichian remedy in difference mixer water
Nattiya Chaichamnong' M.Sc., Anusara Sihanat' Ph.D., Nobpawan Watcharaput' M.P.H.,
Pawarisa Noppakao' M.P.H., Kriyapa Lairungruang® Ph.D., Rodsarin Yamprasert" Ph.D.

ABSTRACT

Benchalokawichian remedy is one of the Thai traditional medicines listed in the list of Herbal Medicinal
Products of Thailand for antipyretic. Difference mixer water helps the drug have a flavorful taste, pleasant color,
and good smell, to work faster and better, or enhance the effect of that herbal medicine formula.This study aimed
to compare the chemical constituents of the Benchalokawichian remedy in 4 different mixer water: boiled water,
jasmine water, ginger water, and coriander root water, which were also analyzed by Gas Chromatography-Mass
Spectrometry (GC-MS). The antioxidant activity was analyzed via DPPH radical scavenging assay and the total
phenolic content was analyzed by Folin-ciocalteau' reagent.

The result found that the Benchalokawichian remedy in boiled water, coriander root water, ginger water,
and jasmine water contained about 16, 14, 17, and 19 different compounds, respectively. The Benchalokawichian
remedy in jasmine water and coriander root water showed significantly higher antioxidants than the
Benchalokawichian remedy in water mixer with IC50 values of 37.62 £ 2.08 and 42.50 + 5.68 Ug/ml,
respectively. The results of this study according to the theory of Thai traditional medicine that has been used in
conjunction with different mixer water to help increase the effectiveness of the drug. In conclusion, these results

can be used as a development of the Benchalokawichian formula to be easy for intake and more effective.

Keywords: Benchalokawichian remedy, Gas Chromatography-Mass Spectrometry, Difference mixer water,

Harak remedy, Antioxidant
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Input
1. e3usLuYalaniidioy
l&un 310593 sngwng
INANEENEN IINAK (Decoction)
LLa:ﬁﬂmLﬁaﬂgwws)
2. nTzEDeN

(W28 B9 WnT)

Process
1. ANARIIEIAYNIIFNG
v ad v A
syulwidniteuian

Afﬂl a
2. “nﬂaaquﬁmuaggaam:
las3% DPPH radical

scavenging assay

Output
Agﬁl a
1. QONDEHOBURDRTZ
99q
2. dSurauwnsdsznay
Auadnsiv 289813800
MTueuYIlaniLTus
luvinnszaeeneng 9
6 =
3. a9l IEnNauNILa VD

3. nagausIUsznauiuednTIi
1ae3% Folin-ciocalteau’ reagent
a 6 6

4. M3taziedndiznay
maedvasansulugalaniides
Tusnsza e Naeanwaae
Ak Gas Chromatography-
Mass Spectrometry (GC-MS)
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ﬁqmﬁgﬁ 121 asaoaldos (Hwian 20 win
mnfuﬁaﬁﬂﬂauﬁqmﬁgﬁ 50 adALTALTUR

Fonioodin FaInareans 296 fuii e sp::::ns
%d% Capparis micracantha DC. Capparaceae 37N 05793
2gl7k) Tiliacoratrichantha Diels. Menispermace 37N 05791
Winenasau Clerodendrum indicum (L.) Kuntze. Lamiaceae 3N 05798
N:Laa“g&lWi Ficusracemosal. Moraceae NN 05792
AWNI Harrisonia perforate (Blanco) Merr. Simaroubaceae 3N 05796
AN Coriandrum sativum L. Apiaceae 37N 05797
WA Jasminum sambac (L.) Aiton Oleaceae aan 05794
9 Zingiber officinale Roscoe. Zingiberaceae 19N 05795
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wisuayulwidivioyalaniFos ldud
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Nawheneday ag1dar 20 n3u lduananeny
nnuwihaywlnInszasodiwam 20 ninldedy
i1 2,000 F8RFAT TOIULLABA (100 BIFNLTALTHR)
v K ' o as Aa A A a v
widslaayulnsdsuwgalanidosnaionld
v A

ANAULADADNATI WazaI NN 15 wIfl AN

(2
A

A l3lALEu wavinINIaseIMNean UIUIRIENA

=

AlalUvinlRuRsdranszuIwn1ITATIIULAILLLY
widanuds (Lyophilization) Tagldie3aaviuisuuy
whBanuds (Freeze dryer) Uasdsunninasana
Al WamuwinnieussaIana (% yield)
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DPPH radical scavenging assay

Wumsneseulasldmiaiageving §izennu
DPPH (1, 1-diphenyl-2-picrylhydrazyl) S‘fidL‘ﬂu
awaﬁmzﬁmﬁmﬁ%ma \fla DPPH vii{fgen
ﬁ'umiéf’samaﬁﬁm‘ﬁ{ﬁmawaﬁmmuﬂﬁwﬁ
223 DPPH 1#219a9

ADMINARBUUNENIAENG 10 NaaNINLAZENTNAFAL
1a3371% (Positive control) BHT 10 J8aNTW Wiaza e
18 absolute ethanol 10 FARANT LAZNNNTLTOINE
¢183% serial dilution ¥ ldTzauaadudn 100
50 10 5 uaz 1 lulasniudeiiadans mnrwdvas
anaspwiazaazasasaiafeioyliadu 6
well plate nauaz 100 lulasfas uazidnmIazae



MIFTIRY 81D UaZINEFN amﬁ‘qmmw

DPPH adlu 96 well plate #auaz 100 lulaidas
\unin wasfiv B ludidiodunm 30 wid ﬁqmﬁqﬁ
%24 LLﬁ'nhvlﬂi'@@hmig@ﬂﬁmmﬁ 520 W lwiuas
indfildurawimniaanudutuasssna
ﬂi:?r"n%mwﬁuﬂzﬂa%aﬁmzvlﬁ%“ayaz 50.0 (IC_)
G‘fmLﬂuﬁ"sﬂﬁqw%{miﬁmawa‘émz
nsn1dsurmansdsznauWnadnsan
(Total phenolic compound)
WWumsneseumySanmansdsznauiuednau
@8 Folin-Ciocalteu' reagent lael Gallic acid 1Tu
msmaaummgmmiﬂizﬂauﬂuamami‘iaﬁw
UfA381n1 Folin-Ciocalteu'reagent azvinlwiAatln
R NaTEIN
AN INAFAVLATUNRIIFING 10 RAaRNTUUAZ
fINAFBUNINIZIU Gallic acid 10 FaANTY WiIAzAE
duudulogn 1anua (Absolute ethanol) 10 Hadaas
niwdumsazansdaage 20 lulasias aslu
96 well plate L@ Folin-Ciocalteu' reagent 100
lulasdas wazidnloldouaisueiua (Sodium
carbonate : Na,Co,) adly 80 lulasdas aalidi
pUnNNWad 30 il iﬁmmig}@ﬂﬁmmaﬁ 765
wlnaas awsdSinaansdsznauAuaingu
ANNTNNNATZN (Calibration curve) VBIENTNATIH
NIALNAAN (Gallic acid) lasdaidu JadnITuvad
unaanuadasanIugIIaNa (MgGAE/g extract)
N133LATRaIAUIENaUNIILARN VIR
waalanddosluiinszanseiaisingas
INAAA Gas Chromatography-Mass Spectrometry
(GC-MS)
mAleNzAmsnafauialasuinlnnnil-uua
aidnlasnans levinsdnslaglfie3as Bruker
Scion 31 436-GC fidenuiadas Single quadruple
mass spectrophotometer ‘%dﬂizﬂauﬁ’m Lﬂ‘%ada@]
fn0en9aalul@ CP-8410 Aaawl Scion-5MS 30
m x 0.25 mm x 0.25 pum AfwERuN (99.99%)
Hudanlasdisanislnandi 1 Sadsasmd
Tnpanadutuvasssiamatnofisznelwamuen
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fldlunmsnassaviniu 3 Saansufisiaas lasd
injection volume winnu 1 'lulasaes Injection mode
AlFlunsaadatnsdialnua SplivSplitiess 31319
Tayaaolilaunsy MS Work station 8 ldur Mass
spectrum uazlavnlasunsn Swmiumyszysiiaas
f139eMadIsuifisy Mass spectrum V898173
ﬁwuﬁuﬂagalu Library w83 National Institute
Standards and Technology (NIST) uazI89w
%ami (Compound names) g@lﬂmaqa (Molecular
formula) Lm:‘fmﬁfﬂimaqa (Molecular weight)
waz3osaziudiléns i (%Peak Area)
mMIaTziranieana
luﬂWiﬁnmrmﬂmaaqu’ﬁgmsﬁma%aamz
@853 DPPH radical scavengingassay M3 itasz
mUTunmansdsznauAuadinsiy Lazmsanei
a9fdsznaunisialivesasuiumalanibos
lusinszangeniienstin asvimmaseus@athas
3 a3 tiadunsasseuanuusiniuainaiile
mhmuaiaya’l,ugﬂuuummﬁa (Mean) Wazaw
ANALAREUANATZIUVEINTIA (Standard error of
mean) uazld One-way ANOVA LUy Dunnett's test
Wisuifisuamauanansvasgns oL
AINATIUIRUATE A UTIEN A IaBaT 0.05

NaN19I8

MIANAIINATYIYU NIV TUBLUYA-
Tanddusluinnszanoeniensiu

NANTN 2 WUN EssnaasUBNUAlanTes
Tunszmusnsindsfiatadedsnmiduiden i3euas
miaﬁ'@mﬂﬁq@ lapfanwvinnuiesss 4.1 snsana
msugiugalandidoslunszmosirdusndnd
fafadudinsaudan JYesazasanaviniis
Uy 2 lapfidrinuiesas 2.3 wazasuen
wayalanddusfianadieitnsduion Souas
miaﬁ'@ﬁaﬂﬁq@ lapfawrinnusesas 0.7
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=3

A1319 2 TRLRZRIINNA (% yield) maammﬁ@mguvlwwi’ﬁ'u B U LA B I TNNENG I UINTZENLEN AN b

A29819 Sauazasana (% yield) INAF1IANG
dusnugalandFeslunszasudugn 0.7 HR
asusnugalaniBaslunszase il 4.1 HR+ GG
asugugalanidsslunszagsiiuzg 1.9 HR+ JM
asugugalanidisslunszagsnausnan 2.3 HR+ CD

=3 [% a ¥ aa
NMINATDUANSNIIA WO UYADATEAIUTD
DPPH radical scavenging assay
Qfﬂ/ a v a
nIAnsgnIdwayyadaIzd103T DPPH
radical scavenging assay YRIFIIRNAGITUEN
walan I TusNNENMEUINIZALEN@1IN% WU
FIRNAMTUENUILANITOTNNFUAIUNNLA
Aa £ o a va A A . o
nlgnidmenyadaszldange laoiid Ic_ iy
37.62 + 2.08 'lulasnsudaliadaas winand
a £ o a & o o A A
faniduauyadaszanniududud 2 lapde [

Winw 42,50 £ 5.68 lulasniudaiadans uazensu
puugalandifoslunszmogindefianadeis
MIauLAan ﬁqw‘ﬁfﬁmawaﬁmzﬁaﬁﬁqﬂ Tagdien
IC_ %Inn31 100 arhmadSeufisuiuans
W1@331% leln BHT wudn miaﬁ'@ﬁaﬁ'@nﬂﬁaama
il ic_ annndhasunasgiu adwlivaagnieaia
(p-value < 0.05) By ﬁqw%ﬁumsﬁmawaamz
#auNINRINIATIIU

£ o a 1% a @ o @ A {
A1519 3 Namsmaauqmmua%aamzmm% DPPHassay 189ansanaasugunalaniibasingu

AILUINITRILENA1INY

%’aﬂazmsﬁﬁﬂmmaﬁm: (%radical scavenging)

.. . > % IC_+S.D.
S089 VDILANEAMNLYNYY (LLg/ml) 50 p-value
(Kg/ml)
1 10 50 100

HR 18.34 + 141 2684+ 369 36.34+1.04 7280+420 7526+494 <0.001*
HR+ GG  16.31+£093 1849+ 145 3494+ 166 4549 + 2.88 > 100 < 0.001*
HR+JM 2657 422 2936+340 60.31+189 80.89+536 37.62+360 < 0.001*
HR+ CD 3048 £458 3592+4.12 5390+226 70.90+403 4250+984 <0.001*

BHT 2486+ .03 4624 +0.78 7931+107 8948+069 11.88+0.56 Control

Aenzidayalasldaiid One-way ANOVA uazldnailiouifisumogues Dunnetts Test

p-value < 0.05
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msanlSanmansisznaunadnsiune3s
Folin-Ciocalteu' reagent
msanUTumarsdsznauiuadniiuadas
3% Folin-Ciocalteu’ reagent YIRIIRNAAITUEN
weyalaniifusfinsudaeinnszanonenaiu ooty
§1301A331% Gallic acid lagfanansunus (R?)
A8 0.999 LAZENMILEUATI Aa y = 0.0062x + 0.04
LEAIAINIW 2 NAMSANTA WL §1Tanaansue
waalandifoslunszamoginugg f5amans

0.7
06 y = 0.0062x + 0.04
R2 = 0.9999
0.5
-
&
= 0.4
1&
= .
&
E 0.3 .
=
-& 0.2
I
0.1 o
*®
0
0 20 40

U9 6 aUUN 1 ANTIAN-LNB W 2567

Usznauduadnsanuniga lasfanyinny 13.82+
0.55 mg GAE/g extract S1sana@susniumalaniides

¥ o A A P’
1um$mﬂmmmqﬂ YU s IUsznauWuaanTIN
anniduduaun 2 Aawvinu 11.29 + 0.52 mg GAE/g
extract WAZEITENAGITULUYILANIL Tl

T A A a A A
nIzeeIBTINYITUImeITUTEnauWHasNTIN
ﬁaﬂﬁqﬂ fduvinnu 8.64 £ 0.25 mg GAE/g extract
(013714 4)

60 80 100 120

ANMUTUTUVBIFITAZAE

NN 2 ﬂi']W&l’]@]ii']WIladﬂiﬂLLﬂﬂaﬂ LRZRUNILEWA

a1519 4 e sdnauduednTudas3t Folin-Ciocalteu' reagent 1a9sssnaasusiumalanios

AHNFUAILUINTZENLHIG1INY

#13azangna8nd TPC (mg GAE/g extract)
HR 11.29 £ 0.52
HR+ GG 8.64 £ 0.25
HR+ JM 13.82 + 0.55
HR+ CD 9.80 + .88
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HR

2.00E+09
1.80E+09 -
1.60E+09 -
1.40E+09 -
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AN 3 GC-MS Chromatogram a8 138Naa3Ueualanddosniunnizasoassiann

N1331ATRaIAUIENaUNIILARN VIR
Lumﬂtanﬁtgﬂiﬁaﬂtﬂﬂﬁﬂ Gas Chromatogra-
phy-Mass Spectrometry (GC-MS)

AsAnsIednUsTnaundalivesasana
iTuguyalandBosidinnszamosnsiian
laun ﬁwﬁuqﬂ WsInAng 19 uaziugd
fasddsznaumaaiianwin 16 viia 14 780 17 Biia
ez 19 THha
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MTILATEReIRlIznaunIAlveIasana
@h%’ummtgﬂaﬂ‘iL%ﬂﬂuﬂiza”]ﬂm‘lfwﬁuqﬂ
wuadfdsznaunaaiaiwiw 16 ofia lasans
9-Octadecenamide, (Z)- f%ouazinilanv
(Peak area) gaﬁq@] feuvinnu 43.8 Ja9adunde
Hexadecanoic acid, 2-hydroxy-1-(hydroxymethyl)
ethyl ester LLaz Octadecanoic acid, 2,3-dihydroxypropyl
ester lagiianfasaziuilansw (Peak area) LYinNL
12.4 U8z 9.3 ANAIAU WALEAIAINITIN 5 LA
MW 2 (N)
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No. RIT Name of the compound Molecular MW Peak area (%)
Formula (g/mol)
1 5.60 3 (2H)-Furanone, 4-hydroxy-5-methyl CEHGO3 114 0.7
2 6.23 Maltol CGHGO3 126 0.7
3 7.90 Bicyclo [2.2.1] heptan-2-one, 1, 7, 7-trimethyl-, (1S)- CmHmO 152 1.5
4 8.58 Terpinen-4-ol CmHmO 154 0.7
5 9.41 Butyl aldoxime, 3-methyl-, syn CSHﬂNO 101 0.7
6 12.61 Phenol, 2, 6-dimethoxy CSHmO3 154 0.9
7 14.98 Sucrose C12H22011 342 24
8 15.51 2- [2-[Dimethylamino]-1-hydroxy] ethyldibenzofuran C16H17NO2 255 0.8
9 16.27 Butylated Hydroxytoluene C15H24O 220 1.1
10 25.30 Hexadecanoic acid, methyl ester C17H3402 270 6.9
1" 29.07 Methyl stearate C19H3802 298 4.7
12 30.11 Octadecanamide C18H37NO 283 8.5
13 33.40 9-Octadecenamide, (Z)- C18H35NO 281 43.8
14 35.76 Hexadecanoic acid, 2-hydroxy-1-(hydroxymethyl) C19H3804 330 124
ethyl ester
15 39.62 Octadecanoic acid, 2, 3-dihydroxypropyl ester C21H4204 358 9.3
16 39.77 1-Tridecanamine, N, N-dimethyl- C HN 227 34

15 33

mMyteziasnlsznaunisielvassnsana
gsusunalaniiFeslunizaeenuidunnand
wuasadznaumaaiiaiuwin 14 e lasais

Hexadecanoic acid, methyl ester J5auaziun

lénsn (Peak area) g\‘lﬁlq@ fanvinnu 26.5
Ja98d31A8 Methyl stearate WLz Octadecanamide
TasfinSapaziuiildnsw (Peak area) Lriniu 18.2
LAz 15.8 UAIAL NALFAIAIANTIN 6 LASNTN 2 (1)
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No. RIT Name of the compound Molecular MW Peak area (%)
Formula (g/mol)
1 5.66 3 (2H)-Furanone, 4-hydroxy-5-methyl CEHGO3 114 2.0
2 6.22 D-Alanine, N-propargyloxycarbonyl-, isohexyl ester C13H21NO4 225 1.9
3 6.58 Mequinol C7H802 124 1.8
4 7.89 Bicyclo [2.2.1] heptan-2-one, 1, 7, 7-trimethyl-, (1S)- CmHmO 152 2.1
5 942 Cyclopropanemethanoal, .alpha., .alpha.-dimethyl-2- C7H120 112 1.8
methylene
6 10.25 5-0O-Methyl-d-gluconic acid dimethylamide CgHwNO6 237 3.0
7 12.26 Triacetin C9H14Os 218 24
8 16.27 Butylated Hydroxytoluene C15H24O 220 3.6
9 25.31 Hexadecanoic acid, methyl ester C17H3402 270 26.5
10 29.07 Methyl stearate C19H3802 298 18.2
1 30.09 Octadecanamide C18H37NO 283 15.8
12 33.22 9-Octadecenamide, (Z)- C18H35NO 281 1.1
13 35.76 Hexadecanoic acid, 2-hydroxy-1-(hydroxymethyl) C19H3804 330 14.8
ethyl ester
14 39.62 Octadecanoic acid, 2, 3-dihydroxypropyl ester Cz1H4204 358 49

MIeTzRasRlsznaun sl dvadIsIana
m3ugnugalandidoslunszmosihdunid
wuasadsznaunaaiianwin 17 via lasais
9-Octadecenamide, (Z)- f%ouaziuiilansm
(Peak area) gaﬁqﬂ feuvinnu 35.2 3898901 A0
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Hexadecanoic acid, 2-hydroxy-1-(hydroxymethyl)
ethyl ester L8z Hexadecanoic acid, 2-hydroxy-1-
(hydroxymethyl) ethyl ester TaodeanYasasiui
1én (Peak area) L¥inAL 10.7 Waz 10.1 MNAAL
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No. RIT Name of the compound Molecular MW Peak area (%)
Formula (g/mol)
1 5.51 3 (2H)-Furanone, 4-hydroxy-5-methyl CEHGO3 114 14
2 5.63 2, 3-Dioxabicyclo [2.2.1] heptane, 1-methyl CGHmO2 114 14
3 5.81 Tridemorph C19H39NO 297 1.2
4 6.17 Maltol CGHGO3 126 12
5 6.68 Imidazole, 2-amin o0-5- [(2-carboxy) vinyl]- CGH7N302 153 1.2
6 7.71 4H-Pyran-4-one, 2, 3-dihydro-3, CGHSO4 144 1.3
5-dihydroxy-6-methyl
7 9.42 Benzofuran, 2,3-dihydro CSHSO 120 1.8
8 12.26 Triacetin C9H14Os 218 7.9
9 12.61 Phenol, 2,6-dimethoxy CSHmO3 154 14
10 13.14 Benzoic acid, 4-formyl-, methyl ester C9H803 164 2.4
1" 16.26 Butylated Hydroxytoluene C15H24O 220 2.7
12 25.31 Hexadecanoic acid, methyl ester C17H3402 270 10.7
13 29.07 Methyl stearate C19H3802 298 84
14 30.10 Octadecanamide C18H37NO 283 8.2
15 33.30 9-Octadecenamide, (Z)- C18H35NO 281 35.2
16 35.76 Hexadecanoic acid, 2-hydroxy-1- C19H3804 330 101
(hydroxymethyl) ethyl ester
17 39.62 Octadecanoic acid, 2, 3-dihydroxypropyl ester Cz1H4204 358 35

N133LAER IRl IzNaUNIILATVBIRIIRNA
m3usnumalandidoslunszmosinduaanaza
wuasadsznauniaiianuwin 19 viia lasas
9-Octadecenamide, (Z)- f¥ouaziuiilansm

(Peak area) g471g@ AFWYNAL 45.6 389894170

Hexadecanoic acid, methyl ester LLae Octadecanamide

lasfieanSouazwunlanaw (Peak area) LYinAu 13.7

LA 9.5 AMNAIAL WALFAIFAINITIN 8 LAZAIN 2 (3)
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No. RIT Name of the compound Molecular MW Peak area (%)
Formula (g/mol)
1 5.51 N-carbobenzyloxy-I-tyrosyl-I-valine szHzeNzos 414 14
2 6.20 2-Cyclopenten-1-one, 3-ethyl-2-hydroxy C7H1OO2 126 1.1
3 6.68 Imidazole, 2-amino-5-[(2-carboxy)vinyl]- CGH7N302 153 1.2
4 7.60 Benzenepropanoic acid, .alpha.-(hydroxyimino)- CQHQNO3 179 0.9
5 7.73 4H-Pyran-4-one, 2, 3-dihydro-3,5-dihydroxy-6-methyl CGHSO4 144 1.0
6 7.89 Bicyclo [2.2.1] heptan-2-one, 1, 7, 7-trimethyl-, (1S)- CmHmO 152 1.9
7 8.48 2-Cyclohexen-1-one, 4-ethynyl-4-hydroxy-3, C11H1402 178 1.1
5, 5-trimethyl
8 8.87 Catechol CGHGO2 110 1.2
9 9.04 Acetic anhydride CAHGO3 102 1.0
10 9.42 Benzofuran, 2, 3-dihydro CSHSO 120 1.6
1 12.61 Phenol, 2, 6-dimethoxy CSHmO3 154 1.3
12 13.13 Benzoic acid, 4-formyl-, methyl ester C9H803 164 2.6
13 16.26 Butylated Hydroxytoluene C15H24O 220 24
14 25.31 Hexadecanoic acid, methyl ester C17H3402 270 13.7
15 29.07 Methyl stearate C19H3802 298 4.6
16 30.09 Octadecanamide C18H37NO 283 9.5
17 33.30 9-Octadecenamide, (Z)- C18H35NO 281 456
18 35.75 Hexadecanoic acid, 2-hydroxy-1-(hydroxymethyl) C19H3804 330 5.8
ethyl ester
19 39.62 Octadecanoic acid, 2, 3-dihydroxypropyl ester Cz1H4204 358 2.2
s3luazanlsnana
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ﬁqw%ﬁmawaﬁm:‘[mﬁm IC,, Wi 75.26 +2.85
lulasnTudeliaffas seandadinunisaved
Kwanhian & Bunluepuech (2018) %d‘ﬂ(ﬂﬁauqﬁﬁ(
duanyadazrasaIaNAIuLLUYIlandFe
fiafiadaginlasden sC_ winfy 120.17 £ 0.07
lulasnsu/Aaasns uaznuinImasaunnsenn
awaﬁmzmaamsaﬁmﬁ%’ummtya‘[ani%mﬁ
wam‘hmfwmzmsm@mﬁ'uﬁtm%fﬁmawa%m:
finandaniu  lavasstadsusnumalaniidys
AnsudginITausInanyza ﬁqw’ﬁ;ﬁmawa
Emzﬁﬁﬁq@ fie Ic_ iy 37.62 % 3.60 lulasniu
Gafiafsas §eaAsoInuIWITEAHIRINTa
Thongmak, Janpat, Chandang, Marde & Noipha
(2021) wudwqw%ﬁmawaﬁmmaamiaﬁwmu
aenazdilen IC_ witriy 37.07 lulasnsuseladans
miﬁﬂaﬂmﬂ‘ﬁfﬁmawaﬁaizmaaﬁmaﬁ'@@i’ﬁu
snvmalaniifosfinaudigrinszaoeaneiu
TuaSsiidumsdnmusn Taswuin nszaesnsin
AONNLR UAZNIEELENINANTINANT Tnnieu
a%aﬁmzﬁé‘m'jw mil"ﬁﬂfﬁﬁuqmﬂuﬂszmﬂm
G‘fmﬁathLﬂum%‘ﬁmawaﬁm:ﬁﬁmﬂ lawdidnIc_
a1ni1 65 lulansudefisdans aunmaives
Gomes etal. (2010) (e IC_ an1 65 lalaaniu
fofiadans usasidignianin @ IC_ 32w
65-152 lulaInsudefingans Sqnsa dauen IC,,
annnin 152 lulasniudefiadaas Jqnsen) aoriu
Fepnaaglai WNITELEIABNNEALZIINANT
danldmsatamiusnugslandifosionau
awaﬁmzﬁla:ﬁu
msfnsadadsznaumtaiivasssanaansy
waalandifusfinaudisiinizasidinin
fimnasaayfinuuandraiu agslsfianu
FwInaasasflsznaumaaiifaenwlyiaang
Fenloanuafiass asnmafiaiinszaoen
winlluensuiwalandibes onmasilwiiad§ism
fant (Additive or synergisticeffect) (Jeong et al.,
2023) aurliansueamely wIelansaalnd
Waduidnan uddjAsendananiazssliaium
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Aad 3

ﬁmswqmm"uu AR ldINEITEN ATV LN

a A

waalanidaslunszassnuidusinaAninianwan

' '
a v A

gIsanNayas Walsunus1ssnaaTuen
Lmyﬁﬂaﬂ‘iL%yﬂuﬂszmwwfwﬁwqﬂ UAZWUINENS
Ai%enazAinildna W (Peak area) 1oINIqDs
miﬁﬁ'@l‘lfmi’mﬁ'u fa Hexadecanoic acid, methyl
ester WAz 9-Octadecenamide WAZREAARDINU
wams‘n@aaquﬁﬁmawaﬁm:ﬁwmw NN
WduTndng ﬁqw’ﬁfﬁmawaﬁmzﬁﬁﬂ’h naris
ﬁwﬁuqmﬂumzmym
ssaagfinulumsanadsuwgalaniibes
ﬁﬁmﬁauﬁ'u‘lmfnmmmmmfwﬁuqn W39 uas
‘If”l@mﬂuza leun Butylated Hydroxytoluene,
Hexadecanoic acid, methyl ester, Methyl stearate,
Octadecanamide, 9-Octadecenamide, (Z)-, Hexa-
decanoic acid, 2-hydroxy-1-(hydroxymethyl)
ethyl ester, Octadecanoic acid, 2, 3-dihydroxypropyl
ester lagans 9-Octadecenamide, (Z)- Li‘jumiﬁlﬁ
Sounziuildnivl (Peak area) gjaﬁ'q@lunﬂfﬁ
NIRIYLT IMNMINUMWITIWNITUNLIN 817 9-
Octadecenamide, (2)- SiqntmeTrnmiinannmans
Teun Anti-cancer, Anti-proliferative, (Asghar,
Habib-ur-Rehman, Choudahry, & Atta-ur-rahman,
2011) Anti-microbial a8 Antioxidant (Abubakar &
Majinda, 2016) WALINNANTANBINLINRNAGITY
puugalandiFoslunszaoeninduaenuzad
Youaziniildnsnvasans 9-Octadecenamide,
(Z)-mﬂﬁq@] WawSsufsuifisusuaiaasuen
Lufyﬁﬂaﬂ’iL%msl,uﬂszmﬂmﬁwﬁwqﬂ%aaa@ﬂﬁaaﬁu
wamiﬁﬂmqw%ﬁma%afﬁmzﬁlwudﬁ ANV
waalanddoslunszmosvinduaanusd fond
ﬁmawaﬁmzﬁ?}ﬁqﬂ uazdUTur i nadnyiw
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AILANAMNIN TnTun1IAnluawiag
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