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Cymbopogon citratus (DC) Stapf. tu
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Wrlured Gramineae (Poaceae) #awad

Andropogon citratus DC, Andropogon
citratus DC ex Nees, Andropogon
citriodorum Hort x Desf., Andropogon
nardus subsp. ceriferus (Hack) Hack,
Andropodon roxburghii Nees ex Steud.,

Andropogon schoenanthus L.,
Cymbopogon nardus subvar. citratus
(DC.) Roberty?
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Lepine, Lemongrass, West Indian
lemongrass’
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caffeic acid, chlorogenic acid, p-

coumaric acid, cymbopogenol,
cymbopogone, cymbopogonol,
cynaroside,  fructose, isoscoparin,

luteolin, luteolin-7-O-neohesperidoside,
octacosanol, orientin, orientin,iso, 2”-O-
rhamnosyl, saponin, B-sitosterol
(hexacosanol, triacontanol), sucrose,

swertiajaponin’”’
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UiNuvianszivanwutlu

d15UsznauLBegauuas monoterpene

hydrocarbons, oxygenated
monoterpenes, sesquiterpene
hydrocarbons L oxygenated

sesquiterpenes staiiluihaiunauszive

v
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dwuildudrulua laun o-citral  %3e
geranial, B-citral v3@ neral, limonene,
nerol, neryl acetate waz 6-methyl-

hepten-2-one &saufiwulawun borneol,
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camphene, camphor, (+)-p-cardinene, y-
cadinene, car-3-ene, Z-carveol, [-
caryophyllene, caryophyllene oxide,
cineal, cineole, citronellal, B-citronellal,
citronellol, citronellol acetate, epi-
cubenol, a-cyclocitral, farnesol,
fenchone, geranial butyrate, geraniol,
geraniol acetate, D-germacrene, heptan-
2-one,3-methyl, humulene, isoeugenol,
D-limonene, linalool, linalool oxide,
menthol, menthone, myrcene, J-
myrcene, myrtanal, nerolic acid,
ocimene, [-ocimene, n-octanal, a-
pinene, B-pinene, sabinol, terpindene,
terpinol, tricyclene, verbenone,
zingiberene’ %’
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Staphyllococcus aureus wag E. coli'®
k4 L% = Ao) Vv
Widuvauszineligndeiu
P= =" % VY 1 [
wuaisansuuinlaaniinSuau law

§NI0IUENNIILRSYBD S, aureus,

S. agalactiae, S. pneumoniae, S.
pyogenes, S. paratyphi A, S. typhi H
901, S. typhi S 32, Bacillus subtilis var.
niger, E. coli, Klebsiell pneumoniae,

Pseudomonas fluorescens tiNanaaau

@e35 macrobroth dilution #1@1 MIC

(Minimum Inhibitory Concentration)

250 - 500 ppm ualilanaca P.

v
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aeruginosa®® iiatisunenssive 15
wna/disc madauaiend disc-diffusion

mmsaﬁ’ug’qmsm%mwaq Salmonella
spp. (S. typhimurium, S. enteritidis), E.
coli 0157, Campylobacter jejunii wag

Clostridium perferingens 1a?° (i@
v oo - - d' k4 vV
Nedaual8ds diffusion NeNuBNIY 5
wansdisc  Fdaulsznauvianaa 1,8-
cineole, geranial waz neral SxsoduLN
a dy o v = ]
Mssuzadanuaiielanaresiia wu

Citrobacter sp., P. vulgaris uwag S.

typhimurium®  daudsznauduninuly
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linalool, nerol waz neral?!??
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guglaza E. coli waz S. typhimurium @
6]23
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8 % VIV #N0IUEINISIRSUUNEDT)

Colletotrichum graminicola, Fusarium
moniliforme wag Phoma sorghina Tuz?
whalguszann 40-76 % laisusuen
¥169937U Dithane M-45 Fasiugale
76.2 % wazfienudiniu 6 % lanalums
muqumsﬁﬂL%asmazmmwészmmaq
@a5 C. graminicola waz P. sorghina
Togldfinadamswannzausdainithe™

WiTuvenszveiignasuians
La%tyuax?héa Aspergillus fumigatus,
A. niger fiamudadiu 0.03 % vV was
A. flavus Link e audiadiu 0.6 - 1 un./

48" Wanadaumeds disc diffusion
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geranial, neral a8z myrcene &IN50
éTué'?qmsm%tywau%asw genus
Aspergillus 5 maﬁuaf%ufi A. niger
(MIC 15 wn/wa) A. parasiticus, A.
ochraceus, wag A. fumigatus (MIC 59
un/ua) waz A, flavus (MIC 118 wn/
38)2 dunanstMeaN N NTY 250

ppm fugamsainaiasuas A. flavus, A.
fumigatus, A. Alternaria

alternata,

niger,
Penicillium citrinum wag

Trichoderma harzianum 1@ 80% s&ntiu
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Curvularia lunata fgusalaiies 30 %28
waztNanaadauae)s disc diffusion was
broth dilution faNNINIU 0.062-20

NAD/ND SINITOTULINILATYUAZRIGD

Alternaria alternata, Fusarium

oxysporum waz Penicillium roquefortii
17

Wianaaaudiedd disc diffusion
waz agar dilution esaNALESIUDALAE

§158NAUITUEINITLAS WY D

Epidermophyton flocosum,
Microsporum canis wazTrichopyton
rubrum  Tagdien MIC aeud 70 - 150
un/Na’’

ituazladgunsadudedos
Malassezia furfur (MIC 3.58 u@a/ua)
gufluarvguilszasnisiiasuald
ANSANHIWAUIAS NN A WYY BN TY
avladienududu 10 % Tasmiwnin
wuhduszansawlumsiudaza M.
furfur laleadidr Minimal Fungicidal
Concentration  (MFC) winnu  22.40

NAD/NA T
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3. gnaeudan
§158NALEsIUDS d1saNaeI8I
v g] < d' ° k4 oo -
JouuaziLEY Walnegaumeis disc-
o & a
diffusion HaWUNNNEHULNNITLATYUD
Candida albicans l&luanudugy 20

nn/Nasdisc'

Thai J Pharmacol; Vol 34: No 2, 2012

TNUNBNITEAIA NN NTY 0.062

- 20 ¥Aa/Na SINITOHUENNITLATYUDY

C. albicans, C. oleophila, Hansenula
anomala, Saccharomyces cerevisiae, S.
uvarum, Schizosaccharomyces pombe

waz Metschnikowia fructicola 162° 1iaiu
vanszinauazasaag citral USuo 8

°’w =
uaa/disc LM NDEUEINITLAIUY DN

Candida spp. walewiia laun C.

albicans, C. glabrata, C. krusei, C.
parapsilosis waz C. tropicalis lagi3

disc diffusion®
4. gnsahia

mMs@ne in vitro wuinhduves
SeimeanNENgL 0.1 % fudanisuledn
294 herpes simplex virus type-1 (HSV-
1) la*

4 Y =
5. gnacuudsan

5.1 Amoebicidal activity
19800 LN 57180 a/methylene

chloride (v/v) anudadu 100 wan/ua

4
a

Ngndawea Entamoeba histolytica 74
| X v a v J
Wuwenalsaialuaulamahmunasgiu

metronidazole (100 aan/ua)™

5.2 Antifilarial activity
Tugauaenuudu 7.5 X 10°

ppm luasazara Tyrode & antifilarial
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5.4 Ascaricidal activity

NSNAdau ascaricidal  activity

¢a larvae wsaz engorge female cattle
ticks (Boophilus microplus) la# dipping
method wuh hsiuanluaad larvicidal
activity wagz ascaricidal activity 4 log
quaaaasateganhuanhiuiildnnly

e’

5.5 qngm”mmmﬁﬂ

v unenszivedil geranial
(32.8 %), neral (29.0 %), myrcene
(16.2 %) waz B-pinene (10.5 %) ilalw
Tunydudnluzura 500 wn/nn fignd
ﬁ'ug'qmsw%muﬂm Plasmodium berghei

1o 86.6 % tiatlSautiaunu

chloroquine 10 xn/nn’°
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79 WaLdISENOY  @NNNLY 33 - 50
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NAN/ND quﬁﬁmaga&aaasﬂums
nadauads 1,1-diphenyl-2-picryl-

hydrazyl (DPPH) was superoxide anion

gd‘ ¥V k4
assay uanannunaNNnyu 500 yan/
= Lo & . . . .
wa Ngndeus lipid peroxidation lutdie
LHOAUANYANAY  ENSNLENINFITANG

laun isoorientin  wag orientin 14k
wuthainulunisnadauaiaids DPPH
waziiwagiug lipid peroxidation lutfia
tHoaunsravaule a5 caffeic G H
chlorogenic acid i superoxide anion
scavenger LLazﬁqwéeia DPPH g lagas
caffeic acid AR IATE lipid
peroxidation 1@’

Citral ﬁqm"éﬁma%aé‘asﬂums
naaau superoxide scavenging activity™
dlamasiiuufiwieiundsasnyiu

ansmaaNNENIY 810 W lulua naum

12-O-tetradecanoylphorbol-13-acetate

(TPA) 11U 30 ¥ SaNIagueInIsLny
sz@u thiobarbituric acid-reacting

substances (TBARS) lu epidermis 16"’

£ .
7. gnaunihe
P2 v & o o
Walmbhduveuszanihnwie
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- 100 un/nn ansaussimainmsthely
° d' d' o Y v 14
wuudtaasimuiianirlvdainaang
WWuthameaanudau (hot plate) 1é i
Tvawa 5 - 10 wn/nn Mmathaniefau
MNZ RN BUANYEUINT nauwmileih i
wyuthalagnsia 0.6 % N3nasBnsn
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wausLMEaangNduIItMaIMsUiInrIu
Mas2UUUSEaNFIUND UL UBN LU
Usezamdrunan®
& v v v
wWatlaummanslad (Anudndy
10-40 %) mthalvunvydiuins 3 ua
du1sogueaaInsvInanmstuiieniid
MENIAAMNILUUENAWN LG wazh
ANMNLTNTU 20 % IVikagusaNIsUINN
=1 - Vv k4 Vv \
M3ae prostaglandin  E;  12189tn U@
M v ) o o ¥
Talauaszduthannmswmilaniarans
Ae dibutyryl cyclic AMP uananil
PNUVBNSLVLALINNUTIUTN AL NN
myrcene (Juasuan tlaldmethnlu
2110 90 ¥n/nn @rNIseduaanIsUIan
td' o v = - Vv
wilenihaansile prostaglandin E; 120

4

Naatnile NN UvaNSEIMaWLaY

De

myrcene (15-120 un/nn) Fusamsig

vV

NN iosprenaline #1gamny wa
Talgwalunwvusranadiaa dibutyryl
cyclic AMP wannii luzne 15 - 405
NN/NN GNFINIT0AANITVANIVUD
néuiiiaviesamynnmsiansaasinin
(60 wn/nn) waz iloprost (10 nan/nn)
ENMeEBINaY @5 myrcene luzine 135
waz 405 un/nn Laignisadudelaad
wilethdrsanndau (hot plate) 1@

MNUU GNDUBNFIT Myrcene aI1ALNAAN
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P 0% o 3 v

wialasanainanluwisany

k4 vV AOJQI %

wWazu 20 % methn lgndauanigules
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Walvimmanluwiinangand
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un/nn lagnstauneiinliiinaan
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N NYBINBIEINN TN UNYN TN

wyinduldle*
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10. gndeaszuuiszamaiunaiy
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AINTUBUNAUINAISIA pentobarbital
Wy waziignieaoiadee (anti-
anxiety activity) Toatiinsiuadauas
nariivyagludriulaluwuuiians
elevated plus maze wananiigarily
clonic  seizures MIMiEIhEE
pentylenetetrazole  LAa%1a9 wazduia
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1mszalsaangnla Wsunanseivela
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NAFIUMIBLUUTIADN rotarod waz open
field* Waldmmannluuineiigani
Tuau 50 - 100 v w3e citral U9 100
= vV
un/nn laamstounihnuazmsiiawh
Faenpdlailinanansyaureinaintiia
lunuudraad rota-rod 2e9nyduIng we
- d' Y = k4 1 Vv
a3 citral  (Naldleansdadndasvias
d@131508% spontaneous motor activity
WAL UDUNAUYBINYAUINTIINMS
J
1% pentobarbital la Tumsusziiiugnsne
Loav o . 2
auee gndvhlvivau  (hypnotic) gnd
g %
neuroleptic agnsaIuniIsgn
g =
(anticonvulsant)  wacHNEAIULAIUR
- - J d’ J d’ Vv
(anxiolytic) wmwwwmmwgqmmiﬁ
Tuau 208 v wSaans citral 2au1e 200
4 N S
un/nn Walvmethalailignsaenan®
NSANE IUAULUUUBAFBINII
wazAIUANGAIBEINaan (double-blind
placebo controlled) Taglwmaaannealy
Wi 4 ASuuneEaNns 50 au laiderh
Tvoraddasvnay  uazlddnisoan

ANNLASHAYBIEIFNAS 18 Aule’’
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I 4
11.1 z)nﬁaﬁmmauazhwuimﬁaﬁ
Walvasanmibanlugaauie
125, 250 waz 500 un/nn nNUIAUAKY

P

IMATU JazATeABLHBIR WY 42 Tu §

HaanszeUInma Taadnasaasiin low-
density lipoproteins (LDL-C), very low-
density lipoprotein (VLD-C) wuadanso
i high-density lipoprotein (HDL-C)
Toglifinadalasndmaslsd * a1sane
tesuaanludgaluzune 100 waz 200
un/nn ailoumahndaiiiamniuunu
7 Yuudvyiivileadr 1 isedu
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gaslduas wuhuynduildsumsada
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£ o a v & v
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20-100 tmwsaas citral 2u1e 200 un/
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fauY z9nlunazans citral erafignd

k4 t4 1 v
LNBINIIN BQE'NVLG]

13. gniaasulaailudy

msiziaes liver epithelial cell
line (RL34 cells) Tuans citral anw
wadu 100 lulaslua wiu 24 5u sanso
Ly glutathione S-transferase (GST)
activity 3 1.5 uh Feudsiulasnseas

v v Py ¢ E1
ANLANYUYDNEILIELINNLBIVLNWISLAEN

!
[ v IS

dunanuen NadtesIzens immunoblot

analysis wud class pi GST isozyme gn

4

witehInd activity  iwnau lasgnd
A o A a . P
winehiAeanas geranial a3ty E-
isomer wagd1s citral  wanaINU §19
geranial gavnUfn3ennu glutathione wa

wy thiol 2a9lUséiula’’ B-myrcene wav

11
= 1

monoterpenes  au 9 t3U (-)-a-pinene,
(+)-a-pinene, d-limonene, o-terpinene,

S
citral, citronellal waz camphor ¥gns
dgugiataulal CYP2B1 luwuudiansnia

activity 2849 microsomal
pentoxyresorufin-O-depentylase

(PROD) anauzaInyaINiY sodium
phenobarbital @atiiavuiu 4 U uazie

megeanesluiun 5 ua p-myrcene i

[

ansiudaeulel CYPIAL IdiEntiaeluy

[

Wuusaasiia activity 2@9 microsomal
7- ethoxyresorufin - O - deethylase
(EROD) Fa1 B-myrcene uag
monoterpenes AWBIANNBADNIS

tUdeuudavegnany g Lou
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cyclophosphamide, barbiturates uwaz
bromobenzene Mluasaedurag
CYP2B1 monooxygenase®® &sanaaiu
fiazaneluanisuiianauanainasana
te51uad 80 % LLazmsLLﬂﬂU'%qwéquhu
PNnEsENaEIULENLEUAI185 thin-layer

chromatography Hgndvirlvseau
cytochrome P450 aaad wadlgnanszay

amonopyrine demethylase activity 16>*

a ] 4 = 4 2: 4 3
14, WueaLgaanazdud gnanIuNIINa
msﬂmﬂw”uffl,tam”mn’mﬁmml,‘%q
%4 T AOJ 1
gsanatesiuealiligndnenis
nadewWuglu Staphylococcus
typhimurium TA98 waz TA100% &5 B-
myrcene futNAuaaduduaaIsnanIs
ﬂmaﬁ’uﬁ:mwﬁﬂ 1% cyclophosphamide
waz aflatoxin Bl luigaduasdniiaeegn

Meun uelilinass 9,10-dimethyl-1,2-

benzoanthracene  (DMBA) GH
4

benzo[a]pyrene®*** gnid1un1snanis

nangWugaINaIBIAneIaInuNIsh -

4
=

myrcene fignagusaaulzd CYP2B1 la
=t = &'w & Y < 4 o o
fualigniduege CYP1AL ladntioaash
v w5 . a £ .
nagNeu> @13 citral  §gwns anti-
clastogenic effect lasanansaduaans
LA micronucleus Mitniteniiials nickel
chloride Tunyduinsle”
Fsanaianuuzy 30 un/ua
8 mitotic index, seed germination tag

root development wazvhlwlaslalauia
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ANNNAUNG (chromosome aberrations)
WaLLAANI TNV BIUYAE LUTINVBINNTRR
lettuce (Lactuca sativa) 1> arsanaiind

mitodepressive  effect aadrularauag

570 Allium cepa®® #sanalasIuaatues

mMstne DNA adduct waz aberrant crypt

1
I o

foci MvilaniinelgaisnanzLsa

azoxymethane Tual§lvajzaanyn® &

=b.

<
OVndgLannIsLasyyay fibrosarcoma
Uanaaunnyduans’” uazdudaszazau
(early phase) 2@4mstiaNzISWDIAU

(hepatocarcinogenesis) lunynasainlv

diethyInitrosamine®®
iananeaaslasuialsana 10 %

luammslanyduinsiuduna 2 s

FINISOHUHINISLAANISLANYNYD

'
o v

Taslulzudinaliiia micronucleus 7%
7, 12-
(DMBA)

Hnered15naueLsa
dimethylbena(a)anthracene
16]’60

NuraNszeLazas citral Wy
NeADHad Pagg mouse leukemia®®® was
g’ L = - - -
HINUviaNseLviad anti-proliferative

activity @a human mouth epidermal
carcinoma (KB)

15. guilaunas
Hamasanawsiusannluwii
ANMUTNTY 2 Uy 2.5 UN/ND UURINTN
drwsadavnueganuiaas Anopheles
arabiensis Patton nalawiu 12 wu laadl

ammstasnuealé 68.06 % uaz 78.83 %

muaeu® @5 geranial waz neral (u
miaaﬂqm‘éwé’ﬂiumsléqq d19 terpene
wanineNuE Ny 0.1 un/ua fgnila
#931@18y (Culex pipiens pallens, Culex
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