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Abstract

Benjakul, a traditional Thai medicine, is composed of five plants: Piper chaba fruit, Piper
sarmentosum root, Piper interruptum stem, Plumbago indica root, and Zingiber officinale thizome. It has
been used since ancient time to keep balance of physiological function of the human body which is the key
to long life free from disease. This study aims to investigate the active ingredients from Benjakul by
extracting the active substance using chemical methods (Ethanolic Extract) and analyzing the active
substance by using Nuclear Magnetic Resonance (NMR) technique, which is a highly accurate analytical
method. The results showed that from the extraction of important substances from all 5 herbs and the
Benjakul. It was found that when extracting by maceration with 95% ethanol, the percentage of crude
extracts were: Piper sarmentosum root (5.6%), Piper interruptum stem (6.2%), Zingiber officinale rthizome
(7.4%), Benjakul (9.6%), Piper chaba fruit (11.4%) and Plumbago indica root (15.9%). Metabolic profiling
of various components of the Benjakul was analyzed by using R statistical software. Multivariate analysis,
including the principal component analysis and orthogonal projections to latent structures (OPLS), used the
Metabom8 package with Pareto scaling in the data analysis. The metabolite was identified by statistical total
correlation spectroscopy (STOCSY). The analysis revealed that the metabolites in each extract were

different. The substances found in common are 1) ketobutyric acid 2) propionic acid 3) lysine acetic acid



(V)

4) glutarate succinic acid 5) pyruvic acid and 6) aspartate which are the same constituents. But we found
that the extracts of Piper chaba fruit and Piper interruptum stem contained 1) piperine, 2) flavonoids, 3)
myricetin, 4) coumaric acid and 5) gallic acid. In Zingiber officinale rhizome, it was found to contain group
of 1) phenolics such as chlorogenic acid and lignin (-OMe). In Plumbago indica root, it was found that there

was a high content of ketobutyric acid.

Keywords: Active compound, Benjakul, Cytotoxicity, Cholangiocarcinoma cancer
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nor-cepharadione B, cephamone B, piperadione

ﬁ’ﬁﬂizﬂ’ﬂﬂﬂfjn phenylpropanoid @A 3-4-5 trimethxymethylcinnamate,
eicosanyl para-coumaric acid, tridecyl-dihydro-para-coumaric acid, 2-(3°4-‘-5’- trimethoxy-
phenyl)-propanoic acid, 3-(3’-4’-5 )trimethoxy-phenyl)-propionic acid

ﬁ'ﬁﬂi%ﬂ@ﬂﬂdh%u 7 181A D-aspatic acid, L-cystein, dl-serine, L-tyrosine,
brachystamide B, pergu midiene, eicosa dienamide, eicosa tele namide, octa deaca dienamide,
pipercide, dihydropiperlonguminine, futoamide, guineensine, longamide, pellitorine,
retrotractamide A, sylvatine, daucosterol, beta-sitosterol, n-eicosane, n-heneicosane, n-
hentriacontane, glycerol-alpha-octadec-cis-12-enoate, hentriacontan-16-one, triacontan-1-ol

r'd
NINNFINN (Biological activity)

4 Y
a o

A . « . @ =S =S 1 @ o
1. qmaﬂmmaima@ﬂ (Hypoglycemic activity) 815809 A1/a (Nnau) Tuariazane
H = £ o 3 A A Y @
ethanol tiaz1i1 (1:1) Ygndaaszaviiaia luasaienaassluny (rat) Tagldeasananiaihn
Tuwuia 250 me/kg
£ I a 1 S A 1 = £
2. gnianuiluiiunemad (Cytotixic activity) 15818 (nnau) Tu ethanol 90% LN
' s A qw o y 9 £ I
9 UFaa lymphocyte VoIAUIND IFa15aNAANNIANIY 0.1 mg/ml LAEZNTNATOUYNT 1UIFAA
9
IMZIR0IAD cell-vero, Chinese hamster ovary cells L¢ lymphoma-dalton’s cell T ED,, imnu
0.13, 0.145 142 0.3 mg/ml MUEIAY
q‘{ 9y j} [ .. .. o 9 A A A Q’ 9
3.1]‘1/113@111!&611@"1,’;5?( (Antiviral activity) @13 89NAAIY methanol MNnKHaala UHNIAI1U

o ad a . A 7 X v
ThSandluaunquesTsaiiy (Herpes simplex type 1) tlonaaoslumadiwizines laoldans

anavua 100 TuTasnsuiiaaaas

{9 v

q‘fﬁl 9y . . .. [ g’/ aoj a aA a
4. gNBEMUMIUN (Antiallergenic activity) @15ana lusuivoswanlalignsarumsun
d' g}/ 9 (% a a o a o I 1Y)
onaavaluny (ra) 19 2 e Tagliasanaluvuia 100 Hadniu/mnlaniuilunal 3 u
k)
Y] [ 4
1NUU uente1loareIdninaanIeenuINTEAUAIY Freund’s adjuvant 11a% bovine albumin

IANAINA rate of flow
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rd 2 Y

5. gNBAIUIYD Giardia lamblia (Antigiardiasis activity) @15anavIANaAYa 11FU butanol
Y

VUIA 900 Vaansu/nlansy uazaIsanaw ethanol (100%) YU1A 125.0 Uaansu/nlansy 1

J Y v
9N5AUIF0 Giardia lamblia TUHYNITOUNA
. . .. o a2 ay = £
11 (Antiamobid activity) AsananNanlanie ethanol (95%) NN

¥
A =

Ly
6. NTAUFOOE Y
Y X = . . A v Yo 9 a a o
AULYDDS U Entamoeba histolytica b1‘111‘14‘1& Wenamsanayesnesluvua 900 Haansu/

nlansu
a’ﬂl a A 1w . . - @ S A 1 v o
UMIINANBADAY (Antihepatotoxic activity) @13dNAYDINAALT (llmzumm

7. QN5
= Q'{ a a 1 Y d‘ Y (% [
aza1y) VgnFMuUMINANEAoAUILaNAad luNY (mouse) Taglnasanaluvuia 0.05 A5/

a @ J Y . . { o ya a T W
A lansu NeeneeaIgnszinizo1nins (19 Rifampin/INH tiHiga1h 1ina iy aodi)

Ly a . o o )
8. §NTA1UNITINA tumor (Antitumor activity) A15anANNARanA28 ethanol (95%) 1u

A a o v d 9 @ o & Y f
YUIA 50 UAANTU/AAINAADN blﬂ!llulﬂa’] 579U Z‘THJﬁi]EJ‘LIENmiIG]GUENﬂE)uLﬁENE)ﬂGluWH

(mouse)

I A
MINATOUANMY UNY
< a @ a2 (ay J ¥ '
ﬂTi‘ﬂﬂﬁ’é)’Uﬂ’NﬂJ!ﬂuW‘lelﬂlﬂﬂﬁ?iﬁﬂﬂﬂaﬂﬂaﬂﬂﬂlmaﬂ@%Iﬂalla&‘hﬂ (1:1) wuMNM

Y [ A A Y Y [ a [ [} a = [
mstlouasanarsenaiivesnedluvuia 10 nsu/nlansu UhJWTJWHGluﬁHﬂ”U‘ﬂﬂi

I~ Aa 1 o 1 U @ J
ﬂ’liﬂ@ﬁﬂﬂﬂj’lﬂlﬂﬂ?‘lﬂﬁﬂﬁjﬂ@ﬂ W“]J'J’lﬁ’liﬁﬂﬂgf'gﬂuﬂaﬂ@a@a 95% Gluallu']ﬂ

Fu15zmu 100 Yaansu/nlansulinanen 100U
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= [ 9y
717 2-6 anYUTVITING

(Mn:AmzIve, 2021)

¢
"’lgl’fnJuﬁVINWi]ﬂHﬁTﬁGIi

¥oInenman3 Piper sarmentosun Roxb
A ¢
YO INA PIPERACEAE
A 9y Yy 9 9 Y Y o
¥OOU 9 ABNTING, AUFINg, TugIng, wadng, 31nF Mg, uun, Wnifun,

o a T 9
WOWQUN, NN, LUINY, YSNE

@ A 3 ~ Y Y a 1 A < 1A
ANHUSUDINY !‘]JllWﬂfllllaiJijﬂ (4} 30-80 I UALNAT ADNYD f]f]ﬂ‘i/l“]ff]ﬂcl‘ll Wuuneaun

¥y oa A

Y ] I ¥ .
ANYADNNE NIAUUNAUNDY ?ﬂﬂiﬂﬂizﬂﬂﬂ ADNYDYLLYNLINH Nmﬂu?nﬁaaau

o a

U a l&l { A 3 1 Iz
msveenug yanenauay luenilgnlunszarevsenunnlgniudie voundu wse

a a

< 1 ) % aan o 4
waamuun Tns aunsaiu'ld GAvd inailyaned, 2554)
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A ' A o Y 3 Y
f1319N 2-3 ﬁﬁﬁWﬂmL!a%ﬁjuﬂu']N'lalsﬁlﬂufJ']‘?UfNGIﬂWQ

I A o Y
druminnly ATTNAY

310 Fuaunz 1eenuImaszvuvunie Yuau
Tua 1d s ldaunzuds

Ty Hsaifiadou i lfnsyens Tuauns lu
ludngliarsiwdwaTsiugaunn

Ao miaunzuie sevvanlud1d

24! Vuterunz lunsison

asszneumani
d15dsegnoun tj U phenylpropanoid 1dun asaricin, gamma-asarone, 1-allyl-2-6-
dimethoxy-3-4-methylenedioxybenzene, asaronaldehyde, alpha-asarone hydroxycinmamic acid
d15dsznoun Q U alkaloid 14110 N-(3-phenyl-propanoyl)-pyrrole, sarmentine,
samentosine
] . Y .
fﬂi‘ﬂizﬂﬂ‘ﬂﬂqn steroid JALLA beta-sitosterol
a151sznounguduq 1Aun N-2-methyl-butyl-deca-trans-4-denamide, N-iso-butyl-
octa-trans2-trans4-dienamide, pellitorine, oxalic acid
4
HNINNBININ (Biological activity)
£ 3 2 . .. & ) v ¥ 3 v
1. qmaﬂmma“lumaﬂ (Hypoglycemic activity) Wonaaedl¥a15anan 18U 1v09A Y
9 @ 1 ¥ v W a [ J a Yo
FIng luvua 0.125 wag 0.25 NFuAeIMENAD 1 nlaniy uanyyind Taglviulssniu
?1}/ =S ! IS Q( U 501 A 1 % [ 1 1
ATUAYI WU m]mammummaﬂgiﬂaimaaﬂ meiaﬂﬂ1umu1@@man"luﬁnnsaa@
[ g A A g . . . A Y [
iz@ummaGluLaamawgmnmﬂummmu (StreptOZOtOCIH-dlabetlc rat) LLGI!?J'E]GlT‘iﬁTiﬁﬂﬂ

] o 13 v o a o @ a 1w @ 1
mﬂm’ﬂueuum 0.125 NTUNDUINUNAD 1 ﬂTﬁﬂilJ Tﬂﬂmﬁuﬂizmummmumu 7 I IR

A d 1 v 3 A Y
L RYRTRE TS STTSTRE o OR BTN fT”I?J”ISﬂ’dﬂS%ﬂ‘]J‘L!”IG]”Iaﬂgiﬂﬁium@ﬂqﬂ

Y
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'd 9
2. gN5N15AUH99N (Antitumor-promoting) §156NAA18 methanol 910 Tud1HgAIIWY
Yy 9 v A aa = Lo ¥ J dy . . Y
wWudu 200 lulasnSu/aadans Tgnsduduwaaniziase RAJ Y4 Epstein barr virus aald
I
12-O-tetradecanoylphorbol-13-acetate 11l antigen activation

QO) &) =) %
3. gNEMUFOLUATITY (Antibacterial activity) @13 phenylpropanoid 3 4 ¥iia Nerdauen
<y X ' =
lavnludnwng Hgnsduiise Escherichia coli Wag Bacillus subtilis | 25 ppm gaivfil 25 8IA
=
I
I a
mMInadouANUIUNY
3 A o &y ) ) ¢ ¥
MInagouANMIUNYYRINIANANIAUYRITINgAITLRanBaoaaziil 1:1
' 9 3 ' ' ' .. . A A 9 ya @
WU MIliasana Taer1uMeaIgnIzinig (gastric intubation) HyeaaM larInmils Tuwina
o 1A o ] a o v
10 nuaen Tansy Tuwunyluryani @unun gnsysng, 2553)
9 o
10A155239
' ' X g { ° a A
lurzngliasnguoesnaan (Oxalate) Aoudegeduiluasiaunsaildinatalula d
J Yo = d' %’ d' Y [ 1 A Y 1
winsume ldsumsazan Jsnrsduing meldasaina1ngniaeds gadumeuInig

o iy g v a & aa o J
Yeranzrsomuemssimin lusauguneilesnumsinain GAvd nglyaned, 2554)

3) Az

31 2-7 ﬁﬂymzmmmmzmu

(Mun:AnzHITe, 2021)
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¢
ﬂ?ﬂyﬁﬂNWf}ﬂBﬁTdﬁi

§y a 14
¥oInermnans Piper interruptum

J

-

BOINF PIPERACEAE
A 9 A Y Y ' Y
PYONONDU AZATU, ITAU, UUTULU LS TEATUUT

o < 4 < o & o '
anvazuoany 1y lifimvuianans e lihiilwdueinihaadlusadl nladenasudig

U Ay ) a 9 9 a A 1 1 a A
DOU LUBDTAU 1‘1JL9‘I€J’J§,°]J1’?’B)ﬂf‘l?lNﬂﬁTfJTUWﬁﬂlhlﬂ ﬁﬁfJGhJWQ uauAuN Yaneunay dven

£ '
v

9 a U a A s a & oA Y =~ dy = Y dy = 3
Uy Lﬂﬂﬁ'liJ‘lJ'lﬂ\?@“UG]fu‘ﬂ'Jhlﬂ UAZUDNTUANUI ADTECATULUANY WIUBDFLAITY IUDAZLIDYANIN
< Q( [ 1 @ ] 4
anyoay idlf]ﬂ'ﬁ%}@ulﬁﬁﬂ'ﬂlﬂﬂ WUGI']lJTJHLﬂ'JGD"]fJLmuﬂ"IﬂJU%ulﬁ (WUnNN gNIIYINY, 2553)

A o A = @ = Y na 9
DUNUUA L@Hﬁl@gju@@ﬂlﬂﬂ\ii@!lﬁgﬂ']ﬂﬂlmﬁj@u

A ' A o P 9
ATNN 2-4 ﬁﬁiWﬂml!ﬁgﬁﬂuﬂu'lN'lclﬁmﬂufJ'IGU'OQﬁgﬂTL!

' A o 9y
ﬁ"JuTI‘leﬂ,“]f AITNAY

%

50 ud 149 suilsznoulidqe e udia Tumilo
LAAUBURAIINABITIANATS
Y 9 = Y Y [ a

R Fuan unynTea uAluneday uAaNouna
lunessiaiins udeudes udiaies sy
811113 1179519

1y udaulunsuaunz udanlunosladie ud

wiuluen dFulaurs Aui e

Y v A A 9 ' [ 4
DN UNAUDUUNY ]lﬂllﬂ AUDNENY autlania
=
AUNITIAN
Vo v o ! ¥ v o v
NALINIA Lmauauuuuiummmm UIFITIE LD

Y = F) a 9 9 ] =
NOUTFY UNDTINNIT Llﬂﬂﬂﬂﬂﬂﬂlluuﬂqﬂlﬁﬂﬂ

v
=

vazgduan hiszydiunlddvan 15919
v a I Y YA
uranlunouduvziaz Tadia ud 14 uddia

9 ]
unautduIung 9
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asszneumanl

fﬁiﬂizﬂiimﬂfjil alkaloid Aun piperine

fﬁiﬂizﬂiimﬂfjil lignin 18un eupomatene
GAESIEE ﬂf)“lJﬂf,j: 4 monoterpene 1&14A borneol caffeate, borneol paracoumarate
GRFTIEE ﬂ’E]iJﬂEj:ll flovone 1@t 5-7-dimethoxyflavone
A Y ! . . . . .
d15dsgnoun AUBU 9 1&un ascorbic acid, crotepoxide, pipercallosine, 1-(4’-
methoxy-phenyl)-trans-2-(3’-4’-5’-trimethoxy-phenyl)-ethene

r'd
NENNTINN (Biological activity)

a,

=y

g
1. gNn5a $1UN151NA tumor (Antitumor activity) A15ANAAIY ethanol (90%) ‘ﬁf]‘l/l‘ﬁ
Y < A o Y 1 ) A a o
Aruad LEUK-P388 1uiy (mouse) tiaRaaisanai1yedsiedluyuia 200 Hadaniy/
nlansuy
q‘{ dy £ [ kY
2. QNFAIUIFOI1 (Antifungal activity) mﬁmﬁam‘wﬁmmaﬁﬁﬂmmazmuiu
Y dy . g =2 & dy 1
N13@111%0 51 Basidiobolus haptosporus F41T1 11031710150 subcutancous phycomycosis 114
o ¢ ' o v Yy ¥ Ao
aunazdad nui1 ssasaazduluanudutuiidide 1:80 dilution M 1N13 061N
a a dy .. Y
193 ﬂJLGI‘UIGIGU’ENW’E]i 1 Basidiobolus haptosporus 14
3. Histaminergic effect 813a0ANDIALAIUAIIAITIALAINETNTEN I ethanol
Y] %’ =\ a‘{ A a = A o o Y . . .
AU 1:1 Tgnmileudaaiiv ilonadounud 1ddIu ileum YoM YAZIA (guinea pig) 1A
Tdasanaluvuia 0.01 a5/ Tadans
£ v vy X . . o v
4. 9NINTTAUNAINIUD (smooth muscle stimulant activity) @1TANAINDITSAIU
' v aol [ a Aaa z{
A18A2111182a10HMANTTHI1 ethanol AU 1:1 Tuvu1a 0.01 nSu/Adadans Igninszdu
vy A o Yt ) . .
ﬂmmumsﬂmmaﬂamu ileum YDINYALIN (guinea pig)
o‘ Y v
5. qNBIA UFBLUATIT 8 (Antibacterial activity) @15eAA%U chloroform 31n1/a0N
4
£ &
Fuvesazdiu SgniduFeunaiideurasiia ionaasilneis agar plate #15aiAAIY

4 ¥
Wudw 39.0 lulasnsu/diaaans o ugNIA ALY Bacillus cereus, Staphylococcus aureus e

Streptococcus pneumonia
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3 a
MINaaoUANUTL UNY
I a [ 1 A A 9 9 4
MINATOUANMYUNHUOIAITANATIUH HDAUVDITLAUAIVLDAND IO ALAL
¥ ' Y 2 ] 1 v .. . A A 9 Y
U1 1:1 NuM ﬂ'lﬁﬂlﬂtﬂﬁﬁﬂﬂiﬂﬂWTuﬂﬂaQQ’ﬂizl,W'lzﬂ'lﬂ'lﬁ (gastric inbubation) nionanla

Amialuvina 10 n¥u/ATansy lunuisluwyun @unu gsysng, 2553)

4) IAYAINALA

(Mn:AmzIve, 2021)

foyanungnumans

A

a 4
FOINYIFTAT Plumbago indica Linn. Ileg Plumbago rosea Linn.

D1 PIPERACEAE

R

g Y 1

¥ooU Pathuas @am), Wldau (Ad) doq (nziizes-muaui)s)
o A g Y1 < o Y A A 9 A
anvazveaiy 1uliWuvmnadngalszna 12 was Hdvuddervenuaudy luimed
] ad 1 I~ 4 1 Aa 1
TanMluuzaaniles F@eeuLas aonFaauad naludnnay azuanoeniioun tnaa1uih
Y

a ' o ° o 4 [ '
asau vazthwaanssauna l) sindhaad ifhudus JSatianudousenseun du lunas

= { i o o o < o
Ugn T luthu duiestunlgmiveshinisd vereiugaremwaauazilng

E]
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A U A o Y a
A1IWN 2-5 ﬁﬁﬁWﬂmL!a%ﬁﬁuﬂuWﬂJWisﬁlﬂuﬂWﬂJﬂQlﬂﬂyalwaﬂllﬂq

1 A o 9
druminnly ATTNAY

3N sa¥ou 1139519 1hzeladia dvaulu
o Y o a Y
N32IM1ze1113 uazd 1d duTaiaszg ud
a a A ~ 9 1 1
30TA29n713 tnaeud Tviadueuguun
1 A Y Y Y
519018 nsg1oaenaN unlranes un
9 = = L a o Yy 9 k4 4
noude Ugnsiuwagn i lduiald nud
=) o dgl
T5ARIYIY na1ntNasu
9

T sa¥m udenusanzaygyv (havendn)

utanluneuauny $r1e80891%13 VUMIAN

Y o a 3
AvN safou udinstaazaynyiv haludn)
Y Y P2 a o A 1 °
au sA3ouU un lanaduRauAnBIR 1A
aslszneumanil

g15dsenoun Ej U flavonoid 1@ 10 yaniding-3-0-alpha-L-rhamnoside yaniding-3-
rhamnoside,  plumbaginol,  delphinidin-3-0-alpha-L-rhamnoside,  pelargonidin-3-alpha-L-
rhamnoside, delphinidin-3-rhamnoside, leucodelphinidin, pelargonidi-3-rhamnoside

#15Usenaun Ej Y flavonol 1@ un ayanin, azaleath, kaempferol-3-0-alpha-L-rhamnoside,
kaempferol-3-rhamnoside

@151 Sﬂa‘]Jﬂ’sjljJ benzenoid 1AkA meta-dinitrobenzene, plumbagic acid, digalloyl-glucose,
galloyl-glucose

o ”Ii‘]Jizﬂ@'llﬂ’sjjJ steroid 1@A campes terol, stigmasterol, betasitosterol

AERIE] $ﬂf)1Jﬂij1J quinoid 1&un 6-hydroxy-plumbagin, plumbagin, alpha-naphthoquinone,
1-4-naphthoquinone, alpha-hydroxynaphthoquinone, 2-3-epoxy-plumbagin, 3-0-3’-bidroserone

a151ls Sﬂﬂ‘]Jﬂ’sjjJéu d 1dun arachidyl alcohol, fructose, glucose,linoleic acid, oleic acid,

myricyl palmitic acid, alpha-naphthylamine, plumbagic acid lactone
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I
NINNFINN (Biological activity)
£ A o 1
1. 9NHaAYUNYUINNIY (Hypothermic activity) A15a7AA1Y ethanol LAz 11 (1:1) vo@3
a = Q( al zﬂ' = % 9 1 9
JINVAYALNAIUAT UHNTAAYUHHUIINNIYVOINY (mouse) LUDRATITANALVIFDIND 114
YA 250 Haaniu/nlaniy
a'
2.9N1A mmsﬂmﬂwuﬁ (Antimutagenicity) ﬁ’ﬁﬁ’ﬂﬂiﬂﬂﬁﬂﬁmnaﬂ’w petroleum ether
g
lli]‘l’l‘ﬁ 1uﬂ1§ﬂa1ﬂwu‘ﬁﬂl’ﬂﬂl%‘® salmonella typhimurium TA100 Tag1vin IC,, 7Y 10.0
[ A Y Aas
VlllIﬂiﬂ‘iiJ/plate IONAADINIYIT agar plate
'
3.aniaa lvduluiaen (Hypolipidaemic effect) plumbagin (2-methyl-5-hydroxyl 1:4
. = [ a A £ LY ' A LY A
naphthoquinone) FaanaaNTINAYaMas Ignan luiiulunszamenii lviuludeage Ta

IANAINNITAAAUDN Inadnesoa lUFTULAZ NI NAADIUDY LDL

Y
a A

'd
4.9NFAUN1TINALLDIDN (Antitumor activity) F1TANAVINTINAYALNAIUAIAIY
Q’ dy . . d‘ 9 [ a Aa o a 1Y = Y
ethanol (95%) ignEA1UHBIBN in vive o 19 sana vua 100 daansu/nlansy Aadves
NoI1Y (mouse) WU AINITOAIUNITIAA sarcoma |9 uazasana luvuia 75.0aansu/

¥
A

n lansy UgnHle9en CA-Ehrlich-Ascites 1111 (mouse)

Do,

5 qm?; ST eunafite (Antibacterial activity) 91NN1INATDUAIIT agar plate WU
’(,’f'lifffﬂ@Flﬂﬂ‘i'lﬂﬁ]@]llﬁlWﬁ\‘]Ll@Qﬂ'Jﬂ ethanol (95%) Gluﬁuum 100.0 Naaﬂ‘ill/plate lli]‘ﬂ%( 'I‘L!!,:]!,f}f]
salmonella typhosa W< staphylococcus aureus

6. ’Q‘Vl% 11&&%651 (Antifungal activity) INNTNATOUAIIT agar plate WU ATEnNa
%1ﬂ51ﬂl%§lllm‘l/‘lﬁ\1lm\‘]ﬂ'lﬂ ethanol (95%) 11!%1!1@ 100.0 Haan5u/disc Nf]‘l/]% ‘11!!,%’831 candida

albicans
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Y Y

A a Y
717 2-9 anvATVOUNNVINY

(Mun:AuzIve, 2021)

F) 4
FoyanennNEmans

§ a I'd

¥oInemans Zingiber officinale Roscoe

¥ ZINGIBERACEAE

d' A a a a A

¥onoanu VNad, VA, Vaien. e

A oAy A Ygua X g Y A o Y Ym o % v &
NHMUSNY W“}fau’qﬂ NLWQ’]GI,WQHEUULﬂuﬂ@ mﬂmiﬁlammmuaﬂ‘ﬂmztﬂugu’é) dl| !u@ﬂlu

Slgazg a

S A A v < A Y o ¥
NTY1) ¥I0IMADY gAYDITDIYUBANTOAY FINUNUAUTUNT 50-100 LEUAINAT A1AY
< { v v 2 @
dentimunie Tauludu ludlulu@es eenSesadunwilu 2 unalusivenindes nasly
1A I 1 H = I Y o 9 = (] 1
voau 1uglnaih daeluaeuizemay Ianlusanuazidlumuiuaidumey asereae
1 v o o Y 9 = I (] <3 A =<

serImunual lusginlduiludesen aenav1d eeniurejiliianionszueadauna
ds! 9 = a A Y ] [ = = dy = ]
YNNI N0 9 AenNMUFVEIULAIgY TR 9 WesesTunaULaLAAL@LY Nodeag 3

2 = Y 1 ' a 9 v YA o <
nay Iﬂuﬂﬁﬂﬂ@ﬂu’)uﬁ’ﬂ grauarenaumieniteesn INAITAINY 6 DU WANAWLLUN
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A ' A o PR Y A
AT NN 2-6 ﬁ'ﬁﬁWﬂﬂ!L!a%ﬁ’JuﬂuWﬂJﬂ“ﬁlﬂu‘t’ﬂGUleﬁ\‘]'lelN

drunvianly

ATINAY

710

v
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T

fvn

A

< 1 a
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F) Ya
au uttauve udia
<% Y Y 9 A ~
sarwAadou duan udiesda yniden
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uruile aauldodeu udvou'le Tutauvz
Y
uAda 193 Ye1n1A51a arsaing luiniu
'd
MONTZINEIZDONONBNIZAUNMTTUAIVDI
o 9 9 9 1 A
nIzmzeis uaza 14 I hunnuvse
3 ¥ A Y A Yy A
vadlume ¥1iay unemsaauldendeu
kY = ] Y EY o ? ¥
utyniden wiwile widaa dauenimeuy
o g a A < 9 a Y @
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NN
2 v o o P 5 2 Yo
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asszneumanil

wdhfmsdsznoungus q dail

@151 xﬂ’e']‘lJﬂ’cjiJ monoterpene JE (+)-angelicoidenodenol-2-0-beta-D-
glucopyranoside, borneal, borneol acetate, camphor, para-cymen-8-0l, para-cymene, perillene,
rosefuran, tricyclene, borneol methyl ether, camphene hydrate, 1-8-cineol, 3-7-dimethyl-octa-3-cis-
6-dien-1-al,3-7-dimethyl-octa-3-trans-6-dien-1-al, pin-2-en-5-ol, terpinen-4-ol, geraniol-beta-D-
glucopyranoside, linalool-beta-D-glucopyranoside, menthan-3-ol, nerol-beta-D-
glucopyranoside,3-7-dimethyl-8-hydroxy-octa-trans-2-cis-6-dien-1-ol-beta-D-glucopyranoside,
camphene, car-3-ene, geraniol acetate, alpha-terpinene, alpha-terpineol, 1-8 (2-hydroxy)-cineol,
cis-geranic acid, trans-geranic acid, linalool oxide, para-mentha-1-5-diene-7-ol, para-mentha-2-
8dien-1-ol, paramenthal-1-5-diene-8-ol, para-mentha-1-8-dien-7-ol, nerol oxide, 2-6-dimethyl-
octa-2-6-diene-1-8-diol, 2-6-dimethyl-octa-3-7-diene-1-6-diol, 1-8 terpene hydrate, 4-terpineol,
citral, citronellal,neral, citronellol, linalool propionate, citronellol acetate, geranial, limonene,
geraniol, linalool, geraniam, trans-linalool oxide, menthol, beta-myrcene, perillen, gamma-
terpinene, terpinolene, beta-thujone, myrcene, bata-pinene, perilla aldehyde, beta-phellandrene,
alpha-phellandrene, alpha-pinene, (+)-beta-phellandrene, dabinene

fﬁi‘ﬂizﬂﬂ‘ﬂﬂﬁ:u Diterpene 1dun galanoactone, glannolactone, 8-beta-(17)-epoxy-
labd-trans-12-ene-15-16-dial, 8-beta-labd-trans-12-ene-15-16-dial, 8-beta-17-epoxylabda-trans-8-
(17)-12-diene-15-16-dial

(3MF] ﬂizﬂﬂ’ﬂﬂ’cjn Sesquiterpene laun cedorol, guaiol, aromadendrene calamenene,
beta-himachalene, beta-ionone, juniper camphor, alpha-muurolene, 9-oxosesquiterpene
hydrocarbon,  trans-trans-beta-bisabolene,  alpha-farnesene, = gamma-bisabolene,  beta-
caryophyllene, beta-elemene, gamma-eudesmol, farnesal, trans-beta-farnesene, gammamuurolene,
selina-3-7(11)-diene, xanthorrhizol, caryophyllene, (+)-alpha-curcumene, farnesene,
zingerberone, alpha-cedrol, farnesol, nerolidol, alpha-copaene, alpha-curcumene, elemol,

betacudesmol, cis-nerolidos, trans-nerolidol, beta-santalol, alpha-farnesene, beta-farnesene,
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furanogermenone, humulene epoxide 1, humulene epoxide 2, zerumbodienone, cis-selinen-4-ol,
alpha-ylangene, beta-sesquiphellandrol, cis-sesquisabinene hydrate, sesquithuiene, zingiberenol,
zingiberene, alpha-zingiberene, zingiberine, zingiberol, zingiberone
ﬁ’ﬁﬂizﬂ’ﬂﬂﬂfjn flavonoid lA1A crysanthemin
g15senaun q U ﬁu g 1&un caffeic acid, para-coumaric acid, caprylic acid,
chavicol, methylheptenone, nonyl aldehyde, capsaicin, curcummin, cyclobutane,
cyclohexene, nonan-1-al, nonan-2-one, oct-trans-2-en-al, octan-1-ol acetate, 1-(4-O-beta-
Dglucopyranosyl-3-methoxy-pheny)-3-5dihydroxydecane, cis-rose oxide, trans-rose oxide,
5-O-beta-D-glucopyranosyl-3-hydroxy-1-(4-hydroxyj-3-methoxy-phenyl)-decane,  3(R)-
5(S)-diacetoxy-1-(4-hydroxy-3-methoxy-phenyl-decane, 3(R)-dihydroxy-1-(4-hydroxy-3-
methoxy-phenyl)-decane,5(S)-acetoxy-3(R)-hydroxy-1-(4-hydroxy-3-methoxy-phenyl)-
decane, ethyl myristate, 6-methyl-Hept-5-en-2-one, 2-2-4 trimethyl-heptane, cis-hexan-3-
Ol, methyl-nonyl-ketone, trans-octen-2-al,eugenol, undecan-2-one, fluoride, furfural,
heptan-2-one, hexan-1-al, lauric acid, octan-1-al,undecan-2-ol, 6-gingeacetate, 4-
gingesulfonic acid, shogasulfonic acid A, shogasulfonic acid B,shogasulfonic acid C,
shogasulfonic acid D, 10-gingediol, 6-gingediol, 6-gingediol diacetate,6-gingediol diacetate
methyl ether, 6-gijngediol methyl, 8-gingediol, gingerol methyl ether,4-gingediol, paradol,
12-gingediol, 12-methylgingediol, 6-methylshogaol, 4-gingerdiacetate, 6-gingerdiacetate, 8-
gingerdione, 8-dehydrogingerdione, 6-gingeronbe, 6-gingerdiol, 10-dihydrogin, 1-
dehydrogingerdione
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