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Abstract

The purpose of this study was to develop lemongrass oil denture cleansing concentrate
solution and evaluate its efficacy against adherence of Candida albicans to acrylic surface compared
to benchmarked product (BONYPLUS®)). The results revealed that O2NW80 new 1.1 was the most
effective formula which can reduce candidal adhesion to acrylic as effective as benchmarked product.
Then physical and microbiological stability of O2NWS80 new 1.1 in an accelerated condition 40°C
75% RH was evaluated for 6 months. It was found that killing activity of O2NW80 new 1.1 on C.
albicans that adhered to acrylic was not significant difference (p > 0.05) when compared to baseline
during 6 months. The efficacy of O2NW80 new 1.1 against Candida spp. in 33 complete denture
wearers was further determined using an in vivo replica method. Volunteers in all groups were
informed to clean their dentures with toothbrush and soap. Volunteers in control group, experimental
group 1 and group 2 were instructed to immerse their dentures in tap water, O2NW80 new 1.1 and
benchmarked product effervescent tablets, respectively, for 4 weeks. No significant reduction in
numbers of Candida spp. was found in control group, whereas significant reduction was observed in
both experimental groups when compared to baseline. However, the reduction in numbers of Candida
spp. was not significant difference between the experimental group 1 and group 2. These results
indicate that lemongrass oil concentrated solution could reduce numbers of Candida spp. on acrylic
denture. Therefore, it is promising of using lemongrass oil concentrated solution as a new product to

prevent candida-associated denture stomatitis.
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A F
QNT 1uMsAN Plasmodium berghei [54] 1a2gMigIa10 dedes aegypti L. [55] ladne

dd’ o
AIAUNTINNY
9

miﬁﬁﬂﬂuumummzm g'laun citral, limonene, citronellal, B-myrcene, linalool {18

geraniol [42,56,57]



S A a v q a v
5$!Uﬂﬂﬂﬁﬂ1§3§]ﬂ!!ﬁ$i’;ﬂﬂimﬂ1§'3‘ﬂﬂ
d a v
gunsaimsIde

1. %aoANAAD (test tube)

a @ va < . . . .
2. Yulada Tusiavua@n (semiautomatic micropipette)
3. @M1z (incubator)

Y

4. NUINZLYD (petridishes)
5. @iNeoanadod (alcohol lamp)
6. wioisnnuaule (autoclave)
7. Vortex mixer (vortex-genie 2TM, Scientific industrial, USA)
8. I1ATOIWIAS
9. Microplate reader
10. Sterile loop
11. Sterile plastic tip
12. 19309 umIe (centrifuge) (HERMLE Z200A, HERMLE LABORTECHNIK, Germany)
13. ﬂé'mi;amsﬁﬁ (light microscope)
14. Forceps
15. Hemacytometer (Reichert-Jung, Hausser Scientific Horsham, PA, USA)

~ 4
16. UNN®T (beaker)
17. wIagU 92 Tuay (flask)
18. Hot plate

A @ 1< J

19. 195933aANUIUNTA-A1 (pH meter)
20. NILUDNAN (cylinder)
21. é)@,ﬂﬁﬂfﬂﬁ (hood)
22, 1ATRUTEINNUDYY
23. 1AT94NTOIYAUNTE
24. aladth
25. H¥UINHADANAADY

26. Microtitre plate (NunclonTM, Denmark)

27. 1A504 shaker (Shaker 25, Compact Rocker, National Labnet Company, USA)



IS
ANHUN

10.
11.
12.
13.
14.
15.
16.
17.

= Aada
ISV IBIVY

Sabouraud’s dextrose broth (Pronadisa, Fabricado por Hispanlab, S.A., Spain)
Sabouraud’s dextrose agar (BBL, Becton Dickinson and Company, USA)
CHROMagar candida (CHROMagar®, CHRO Magar Company, Paris, France)
Absolute ethyl alcohol

Absolute methanol

Normal saline (NS)

Sodium bicarbonate

1{13‘3’14 o 141!‘11/!’5 (Thai China Flavours & Fragrances Industry Co., Thailand)
(2,3)-bis (2-methoxy-4-nitro-5-sulfophenyl)-5-[(phenylamino)-carbonyl]-2 H-tetrazolium
hydroxide (XTT) (Sigma Chemical, St Louis, Mo, USA)

Coenzyme Q, (Sigma Chemical, St Louis, Mo, USA)

Tween 80

Cetomacrogol 1000

Propylene glycol

Sodium chloride

Disodium hydrogen phosphate

Citric acid monohydrate

iWinde BONYPLUS (BONYPLUS”, Bonyf AG, Liechtenstein)

U

a Y a o Jd = Y Yy 9
PEAIA TN miwmu1wnﬂnmmlwﬁumﬂumnmuum"lﬂ%‘lugﬂgmumiazmmmumu

d‘ 1 o U &' Y
fnouUN 1 ﬂ15ﬂ]ﬁ?ﬂﬂ’i%ﬂ@‘lﬂuﬂ1ﬁﬂmﬂﬁﬂu

1. %11 preliminary study Tag1i1n21391n1A59015 RDG5120004 [58] Az RDG4920017
-~ o 3 . 1 [ @ o w =® A 3
[59] 913 8NAISUNIMUA 5 Trials WU 1UAAT 2 150 Fu@oNNIE Trial 3,4, 5 1)
v b
asvaVl T AN NS UA19e lumstudauaseinie C. albicans 19835 broth
dilution susceptibility testing [60]
Aa a a o o Y zﬂy A 1 dy a Y] A Y o
2. naaevlszanimuveIHaan o UM IAUF0IINME g UUNUHIVDITagN 1491

Q

Aunew

[

3. wannneuin 1 Iad15y Trial 5 T response surface analysis
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a = o v a o d
ADUN 2 IATINMNIUNANNUN

1.

o w a o 4 o . . . . .
W3 uMSUNANS M9 1ae1i1 formulation optimization 938 11/51n53 Design expert 19

]

Y [l
o @ a [ Y o .
17 @150 MNUUINNY TSI UANBUSNINNIYNIN 1A response surface analysis Lﬁﬂ
[ 1 o w A o Y % Aa
mdaadiuludsunilvuanunsainianmenning
Y Y
nagevlszantnnueadsua1eg lumsdudaazainye C. albicans 1833 broth

dilution susceptibility testing

naramsane lu 17 §150 18end15u1131 formulation optimization 6 #1351

AOUN 3
1.
2.

111 formulation optimization 6 M3
Y Y
nagouYszantnmvesdrsuaieg lumsdudauasain®e C. albicans 19833 broth
dilution susceptibility testing
1 dSI 1 = a a 1 % C!C!' 1 d‘
nnra luMsauFeNLI 02, 03 tag 04 ViszanTmmmiuazanga uaAItieIn
v 3 o w 1 @ A v A 9 1 ] @ R
anbaenINenIning 3 #15u s Tag 02 Tanpaeniuul ITNI11H19EAIAIT
o I a Y a
U5 U non-aqueous  TABANHIFUAVDIAITADDIATY 2 FIAAD Tween 80 LAY
Cetomacrogol 1000
v Y
nagoudszaninInuesd1su 02T uaz O2NW lumsdudauazainye C. albicans
Y
ananaaevUlszantanvesdisuaieg 8 drsulumsilesdumsinanazdulule
ad g
Wawveud¥e C. albicans
Aa A o w 1 dy = =
NageUUTLANTNINYDIMTY 02T taz O2NW IumMsN I C. albicans WIsuinegu
11 benchmarked product Tae time killed assay

Y v Y
nagevUlszdnsnmuesdisy 02T waz 02NW Tumsdudesiiimeeguunum,

yosTaah ldhilwien/Soufouny benchmarked product

Y
INHAMIANEINLNAITY O2NW T35 0A1UMTINZUDIFD AN 115 02T 39asnd1sy

o =4 1
O2NW inimsanyiae 1

AOUN 4

1.

v
o o w Y v 9 a o
Wiﬂlu’l@]'liUﬁ’lﬁaga’lﬂﬂgulﬂilﬂluﬂlu%uﬂﬂi’lﬁi]’lﬂu’l (nonaqueous concentrated

preparation)

=

a A o o 9 dy ~ 1 dy a [ { Y o o
Tlﬂﬁ@‘l]ﬂigﬁ"ﬂ‘ﬁﬂTWGUﬂﬂ@]?iﬂil&ﬂWiﬁWHl%@iTﬂLﬂW&fJQUUWHW’Jﬁllﬁ)\nﬂﬂﬂcl‘lfﬂW\lu

q

MeuSeuneuny benchmarked product
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d' = QU a A a (v} d | = Z U v
szazil 2 ANKIANUAIRIMIMEMNIazMIgaTInevesndanaauslwisuanihiualas
Tusduvvasazanendudy
= % a ] 4 1o = 09} % 9
21 #Anwianuasaintaneninvesnanfuausilwiounimitiues lndlugduuy
myazarodutuluaniigs e 40°C 75% RH
= @ A A a % 4 [} = oy ] Y
22 #AnIANUAIAININgaIIIneveInansusuguienainiiuas laflugduuy

myazarodutuluaniizse 40°C 75% RH
d' = o U aa
szezi 3 MIANHNTPINAATN

ad o a a v
ABEMIAUHUNUIY

d' Y a v Jd v = :’ Y] Yy Y
szazil 1 myianraasamuyiiesnmhiuaz lndlugdsovmsazaedndi

4
aoufl 1

1.1 9 preliminary study 1981112103910 1A59M5 RDG5120004 [58] 1tag RDG4920017
[59]

Y '
M3IURITUNINUA 5 Trials auaadlua1s1an 1

M99 1 gasaITy 5 @5y

unit trial 1 trial 2 trial 3 trial 4 trial 5
Lemongrass oil ml 14.6 22.2 20.0 20.0 20.0
Tween 80 g 12.2 0 0 0 0
Cetomacrogol 1000 g 0 11.1 20.0 30.0 30.0
Ethanol ml 12.2 11.1 10.0 10.0 10.0
Propylene glycol ml 12.2 11.1 10.0 10.0 10.0
Sodium chloride g 12.2 11.1 10.0 10.0 0
Disodium hydrogen phosphate g 10.9 9.9 0 0 0
Citric acid monohydrate g 1.3 1.2 0 0 0

DI water gs to ml 100.0 100.0 100.0 100.0 100.0
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4
1.2. UsiluanuasaINInIen muoId1su Adil
1) hdsuimToulagan 1 w11 Heat-cool cycling 4-6 50U imslsziiiums
[ Y
asuutasves & pH ANUHilA LaLMsUENFUVEIFEIUNEY
0o o w A A Y A s A o @ k4 a o
2) ihdrsuiesenlagai 2 Tiinuan 45°C 75%RH w30 Ju udlsziivanuneda
NI
o o w A A 9 A = v A A 9 oy Y] dy o o w ~
3) ihdsuiesenldyah 3 AnBIANNARITBRRINAINI ST Al hidSuR
a oS q 9y Y 9 L= Y
w3enmazarei 1w laanududu - 0.6% Lemongrass oil fNEIAIUAIAININ
MINNVOIFITATAY
o 9 . A o 1 ~
4) mmay‘a"lﬂm Response surface analysis INOWITHATIUNHUICTY
A o o Ao [ = o A Y o
5) @enMSuNNANNAIINIIMENINALazA1TUN 1A9INN5H Response  surface

. = a a A Yy Y Ay A
analysis lﬂﬂﬂ']&lTﬂigﬁ"ﬂ‘ﬁﬂ"IWGl,uﬂWi“JﬂL“]f@ﬁW]ﬁ@ﬂﬁ]uﬂ'ﬂﬂﬁlumuﬂﬁ@ﬂﬁ]ﬂiﬂxﬂu

1 U I
mnwgmﬂuman

Y b
1.3 nagoulseaninmvesdrsuaiee lumsdvudaazainde C. albicans 19833 broth
dilution susceptibility testing [60]
4 Y
. MINATOUANNAINITD IUMTTUTINTRT YUBUFO T WAUAAT
A o w Yy 9 osl o Y Y ya
RevdIsUasazaetuIuvesiniuay lndale Sabouraud’s dextrose broth 143

ANUYNTUAAAINAL 2 1911 (two fold serial dilution) 13 micro-titre plate Tagl¥nUTA5 luLAaz

E4 k4
=S

a z a Lﬂy a 1 9 v a9 A
nau =50 uliJTﬂiﬁﬂi NIUUANLYD C. albicans iQuag 50 hliliﬂ'iﬁ@]ﬁ W IMHEUNUALA DB

= a A

v & a o & o § 44 S & 4y A o
Glu@,mwwammﬁgu 37°C 1funan 24 e Tast¥enaealue1vis@eussi luliasniin

Q
b

I @ dy 491 A A g @ 1 a
ﬂﬂﬁﬂﬂlﬂu@?ﬂﬂﬂﬂﬂﬂﬂﬂ?ﬂ Llﬁ$?JTW"IﬁLﬂfNLGIfﬂVIthiJLGD'@L‘LIu@]ﬁﬂ?ﬂf’]‘uﬂﬁaﬂ DIUHNANITLITYUD
dy [ [} dy d‘ "9 d! = ~ v o dy
LGIff’J'iTTﬂﬂﬁﬂlﬂ@]ﬁgﬂ@u‘l‘lu‘U@%%ﬂvmﬂ@gﬂuﬂqu‘ﬂf\iﬁTNTﬁﬂlﬂiﬂﬂlﬂﬂﬂﬂﬂ@?ﬂ?ﬂﬂﬂﬂﬁﬂ')ﬂ YOI
Ao o Yy 9 gl Y Y Y z a a vy
Glu?if;]‘llclﬂvlﬁ"Iﬁ‘]Jf‘ﬁiaS’Jaﬂlm"llllslluslli’)ﬂiﬂﬂuﬂgllﬂi f‘ﬁlﬂﬁﬂﬂ‘ﬂﬂ\iﬂ"l'ilfl]ﬁﬂJuL@]‘]JI@]Ulﬂﬂﬁ]gllﬁﬂ\TWﬁﬁ‘]J
R A g9 a ) o o ) J o vy A 4
ﬂf’)llllllﬁgﬂﬂusll’t’)\uﬂfﬂiﬁlﬁu ﬂ'ﬂlll,"llll51]1!"1]’8\1@'I"Ii‘]Jfﬂﬁﬁ%fﬂEllfllllsllusll@\?u"muﬁgllﬂiﬂu@EJ‘VIEIWVI
v ]
AWTDIVEINITIDT iUuGUENL"]dﬁJ‘ﬂﬁE]m minimum growth inhibitory concentration (MIC)
]
9. ﬂ'lf!"VlﬂﬁE]'Uﬂ'J'lllﬁ"lll'liﬂ‘luﬂ'liﬁ'la']fll%ﬂi'lllﬂuﬂﬂ'l
dy Ao o Yy 9 g’ % 9 o 09: a a 9
L"lf't‘]5TVIG]'lfl'llﬁ"l5agﬁ']fJHJiJﬂJuﬂJ'ENu’I?JuGIgllﬂia'ﬁJ'liﬂﬂﬂﬂﬁﬂ'liﬁ]iﬂlulﬁﬂiﬂvlﬂﬂggﬂ
) 1 1 {3 3 4 § os: Y Qa.ll a a o o
WnmageuaswaaulruIiiioInFeiugniugimsnsyau Taniognitiate Tasmsii
1 Aq ¥ dy ' o A dy Y
daunanannauiliraaunnrquliidesse sinsWetheloaas loop DU Sabouraud’s dextrose

%

dy dy 1 9 dy ~ a o I o dy A o
agar uazLamwamiuazwwwaﬂqmwﬂu 37°C 1uan 24 ‘B’JI?N L“l)"f]'ﬁfll!ﬁﬁ]ﬂflﬂﬂ@ﬂ‘i‘ﬂ

U

Yy 9 :I o Y o ya = =) ~ dy Y <
ﬁ15ﬁ$ﬁ1ﬁllﬂlilellu"llﬂ\‘1u1ﬂuﬁ$1ﬂiﬁ1h15ﬂﬂ1ﬁ1ﬁlqﬂﬂ%%LL’c’fﬂ\‘iWﬁaﬂﬂ’é)hlillliﬂIaum@@t%@ﬁlﬁlﬁu
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v v o o v v J Ay A A o &L yaA
ﬂ'JTJJLell11SUCIJEU’E)\‘]@l’]ﬁ‘Uﬁ’]ﬁﬁgﬁ']f,l!fll1]61]u‘U@\‘]uWNu@gl’lﬂﬁﬂu@ﬂ‘ﬂq@ﬂﬁqu'ﬁf]ﬂ’]a’]fllsb"ﬂﬁ'lulﬂﬂ@ﬂ']

minimum fungicidal concentration (MFC)

Aa A a Y] o 9 dal ~ ] dal a (% A Y o
1.4 Vlﬂﬁﬂllll3S’Jﬁ'i/l‘ﬁﬂ"l‘W"Uf’J\‘]NZW]ﬂﬂ!“V]El,lllﬂ”li&5]"I“L!L%i’)'i”I‘1/Ilﬂ1$BQUUWHN’N}@Q’JﬁﬂVIGLGBVH

q

Hwneun/seumeuny benchmarked product (BONYPLUS®, Bonyf AG, Liechtenstein)
a A 9 Ay A v dy a Y] ~ Y o = Aa
‘Vlﬂﬁ@‘]_l‘ﬂ3$ﬁ‘ﬂﬁﬂTWGlUﬂWiGn‘L!Lﬁf@iTﬂLfﬂS@Qﬂuwuﬂﬁﬂlﬂﬂﬁﬁﬂﬂisﬁﬂiﬂulﬂﬂiﬂ (on9

o v 9

Y 1
an 155%) veadsuamsarareutiuveniiuas 1ad Tae33¥e51891uTA8  Taweechaisupapong

4
v A

uazaae [61] ANY

1.4.1 MIATIULHUDATANITFU

Y Y Y
=

WWRUTATFUYUUIA 3x3 A15191 MU 2 Taduas a9UDYaD (flasking) tWoIAT oW
Y
Yu31l 0n3an 1sFUVHALUAIRIwANUTOU (heat polymerized acrylic resin) MINNTLUIUNITNIY

U

a vua o a J aa a 1 :j (% 1 { o
Wwosljiianmsiuanssulszdng laenauensansFudiumnazihausasidiuiuuziiilag

'
a ~ 4

4 ] y I~
fiwd (Takilon, Rodont, s.r.1., Milano, Italy) iilodrunauieszez Nilwilunou'la (dough stage) 19
o @ aa a 1 VoA o ~ a 4
Mmsoaensanssuihguuuvaeimson’ld 1hl)dungumvgindedy 165 osmuusulad uu
@ 9 [ TR~ a A Y 1 aa A A & o d 9 o o
9 41 Tus udrildesldduauilng e lauduenianissuiuisiauysaindniwnihnnudzein
9 = o ] :} 1 3 o 1 aa a v Y A @ Qy 3 o
aroudlsadfluvujuuaziimy mmiuh uueasansgu lidadronTosdasuaIuams @
A A o ] 3’ [ ¢ A o w 4
T lavuadszana 5x5 msndaawas udnih lduslninszuna 4 dlaiiieiidalyTumes
1 a 9 [ ng o 1 Aan a 9 1 3' . =
druwnueenlvvua vasnntuiiunuensansdu lUdreiuiiidsedr  (running  water) 80 3
o Y =KX o 1 dy 9 9 d! [ 1 o
1 Tua udruih lleusnyedrevdoiaanuau lonsuinmaaey
Y v Y
142 naaeulszaninmvesdrsulumsdrusesiinigeguunuiionian w ra
1 % dy
A9 A9
o dy a 8 1 A aa 1 a
1.4.2.1 e ludsua 1x10° ivaanelaaans w1 laluvasanaasdluilsuaviaon
Y Y
az 400 luTasans amiulduruensanaslunasanaass (Tagnalunuidy) viaoaay 1wy
Y o VoA a ) I o A o o ] aa 9
uanh lduuigamgll 37°C unar 4 $Tus iWeasudwmuanar ukueasaneonindiely
g} A d‘ dy a Aa Aaa 1 d’ o w dy d‘ 1R
unasnlianndge luadSuna 20 Hadaas/ueu Wetdaren hidganizeon
Y Y '
1.42.2 idsumsazateduduaeainiuas laduudenalinduld ldanududu
Y
1w 0.6% 10wt 1l ldlunaeanaaesTaelitdsuas lunaasvasamiiu 400 lulasaas
A & o 1 g’ o a a Qa.ll [ 1 Aa AA
naoandudiauguraauldihnaululsuuvasaas 400 Tulasaas viniuldukvensannd
dy 1 9 09: [} o VoA
Wosumezeg (1nde 1.4.2.1) aslurasanaass (Tagneluuning waseaz 1 udu thlduun
a o <3| o 4 o o ' o ' aa
gangil 37°C 1Tunan 15,30 1A 1, 2 uaz 24 ¥ T WeasuMMuAna1wIna1 HuHuenIane
9 3’ A A dy a A Aaa [} 3 ) [ aa 1
anuaaluinnaensieainde luaSuna 20 adaasuru miniwruensanllladluvasa

naapeNliaIsaza1n 0.5 Naansu/diaaans XTT uag 40 lulasnsw/iadans coenzyme Q, ¥4
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A

a a o 1 { ) < )
azawwlu PBS Tuilsnavaeaay 400 lulasans udniliuufiguugil 37°C idunar 2 $lus
A o Y o 1 Aaa o [ I~ a =3
Weasu 2 ¥ luwdniwkuenianoen uaziimaoanaaed live (vortex) 1iua130 Jui
o o 3 4 4 < < 2 Y oo :
nindnihmasanaaod 1ilumisaiinnusa 7,000 mpm Wunar 5 wii uanhasazaeanle
ninnaoanaass 1 ld1unquues 96-well microtiter plate Tuil5uar 200 luTasaasmau il
v ] 9 9
81UAINITANAUIEAY (absorbance) NANWEIAAY 492 W1 TuwAs  MINMTNAREE 3 ST 1A7

o 1 A Ay ¥ ' A
u’]ﬂTﬂTﬁ@Jﬂﬂaut!ﬁﬂﬂqﬂuhlﬁ']ﬂ“ﬂaﬂ

fouf 2
= o w a o 4
2.1 ITIUMTUNDANUN
= 2 9 A Yy v a
NANaMsANUDoIAN I uAoUN 1 "lﬂmaﬁqﬂmﬂﬁmm ethanol, cetomacrogaol 1000 LIag
Y 9

propylene glycol (PG) H1azlinasalsz@ninimueanmsaindest 3amhmsweanndsumihtuas 1ad
191 A8 formulation optimization #2811/511A5Y Design expert  lagsvuailadenfnun 3
Yode 1dun USum ethanol, cetomacrogaol 1000 L8 propylene glycol (PG) Hnlsziiudnyue
NI 13291 response surface analysis A28 Box-Behnken Design BTN AR TR ARGV

Aa A 1 dy Y = 9 d‘d o o o d'
‘]Ji8ﬁV]‘ﬁﬂWWGluﬂ”l'icJJ”ll%ﬂi"lvlﬂmLa$3Jﬂ’N?JﬂW'I’JTINﬂWEJﬂ1WVIﬂ UIU 17 15U (B98N 2)

MINN 2 gasmsy 17 My

Factor 1 Factor 2 Factor 3

Std Run A:ethanol  B:Cetomacrogol C:PG LG water
17 1 1 1.5 1 2 4.5
16 2 1 1.5 1 2 4.5
3 3 0 2 1 2 5
7 4 0 1.5 2 2 4.5
1 5 0 1 1 2 6
2 6 2 1 1 2 4
5 7 0 1.5 0 2 6.5
6 8 2 1.5 0 2 4.5
11 9 1 1 2 2 4
15 10 1 1.5 1 2 4.5
14 11 1 1.5 1 2 4.5
12 12 1 2 2 2 3
8 13 2 1.5 2 2 2.5
4 14 2 2 1 2

10 15 1 2 0 2

13 16 1 1.5 1 2 4.5
9 17 1 1 0 2 6

Std : Standard order, PG : propylene glycol, LG : lemongrass oil
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v
U

YUADUMITIAILIN

Y
1. 1a9u cetomacrogol ttag PG 1uti1 111 11Jguun water bath 9U cetomacrogol Haouvua

'
[=) =

:JI < a [ a :’ % o3|
2. adlisuNgungiitos 1au ethanol auliidhnutazduiiuag ladacly auldiu

E]

9
io@eiu

v A

@ a < a aa Y :I 3 Y 1 I ' @ o o
3. ﬂiﬂﬂill'lﬁ‘ilﬂu 20 HaaanINYUI mﬂuuummaﬂmﬂu 4 YIAUNNY UIATUN

1 [ 4 a @ o w
wIeuLNeonu 4 g !“ﬁ@‘]_]i%ﬂJuﬂ'ﬂNﬂﬂ@l'}ﬂNﬂWﬂﬂWWﬂJfJ\WHi‘U

2.2, UsIHUAMNAIAINIINENTNUDIATU

ﬁWﬂWﬁﬂﬂﬁﬂUL“ﬁu@ﬂ’JﬁU%}ﬂ 1.2

9 Y
23 nageulseanimmuesd1sua1eg lumsdudwasainte C. albicans 1835 broth
dilution susceptibility testing [60]

‘ﬁ”lﬂﬁﬂﬂﬁi’)‘]_llsﬁulaﬂ’lﬁlﬂ%ﬂ 1.3

Aouf 3
= o w 4‘ [ [ d‘ 1 1 a A v o w 3‘
Manamsane1lu 17 @150 iemiletendiwanodseanininanunsd1vead15 Ui

v Y
piuien M dadIuYesiIsUNMNIZEN (formulation optimization) A41

2

3.1 91ANIN response surface analysis laondaaIuvesaIulseaevludrsunnaums

D.

9 o dy Aa B o A [ 1
15 lumsiuenunaInsaouaues¥In uIulas 11sinsu Design Expert lagiaondaaiui

v
v A o

unzihlddisuilian MEC figa 1uu 6 Msuawaaslua1sei 3

MIN 3 gATAITY 6 A3

Optimization Ethanol Cetomacrogol PG LG Water
01 1.96 1.09 0.17 2 4.78
02 0.24 1.67 0.86 2 5.23
03 1.63 1 0.25 2 5.12
04 1.43 1.5 1.58 2 3.49
05 0.31 1.92 2 2 3.77
06 0.09 1.96 2 2 3.95

PG : propylene glycol, LG : lemongrass oil
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YUADUMITINITEIN

Yy v
v A Y

J < A A d o g
1. viaoy cetomacrogol, PG uag 1N mﬂﬂ%}ﬁlmﬂuﬂqmwguﬁ!m ﬁﬁazmﬂ%umﬁ’uﬂu

foula

Y
o w

A & a v Y Y o
2. 1@ ethanol AUAUAza1w nTdiiuaz ladauldidhnu
[ a I Aa Aaa g/ C?Il o
3. YSuilsuasdlu 20 Tadansaleninge 6 §15u
[y [ I~ 1 @ o o a @ o w
4. wiadedraty 4 gy W ldimslszdivanuaidimanmennyesiisulae

ﬁ']ﬂﬁ“l/lﬂﬁﬂ‘lll“ﬁulaﬂ?ﬁ}ﬂ%@ 1.2

Y Y
32 wagevlszaninimvesdisuaien lumsdudaazainde C. albicans 19833 broth
dilution susceptibility testing

1f°nmimﬁamsﬁmﬁmﬁu%'a 1.3

4 1 1
3.3 nHalumMsaFeNUI 02, 03 taz 04 HilszAnsmwminunazafiga uaiodIn

v

=

@ 3 o v ] o A o A Y 1 @ v g
ANHUTNNNIYNINNG 3 GnTlJlliJﬂW]’J Iﬂﬂ 02 uaﬂymzmmmﬂummmzﬂm’Jmﬂsmﬂu non-

aqueous 1AUANYIFUAVDIAITABDNATY 2 ¥HARD Tween 80 LA Cetomacrogol 1000 AIA13197 4

M39N 4 gAIAITY O2T tiag O2NW (40.6%LG)

Optimization Ethanol Cetomacrogol PG LG Tween 80
02T 0.24 0 0.86 2 1.67
O2NW 0.24 1.67 0.86 2 0

PG : propylene glycol, LG : lemongrass oil

YUABUMIINTEIN

o v o w v Y Y o Y 2 a 3 o

1. @1mIua1Ty O2T Gl,WWﬁll Tween 80 1Y PG 1 U1A8NU L1AUAY ethanol 14y HIUU
azladaaly) manlddnnu

2. A15U O2NW Haou cetomacrogol 4a¢ PG ﬁflﬂq'uuu water bath 93U cetomacrogol

o qvd A Ay Y =2 a S o v v 9

HNaourun mslmslqumwguﬁm 1aUAY ethanol LI u’lﬂJu@%hlﬂﬁﬁ\‘ith WﬁﬂJﬁlWlﬂﬂ
1

[ a I~ A Aaa g‘ z o
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Flow chart for the experiment
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8411 2X Sabouraud’s dextrose broth 100 ul 11 96 well plate merulvidnmu i T

Y dy A a I ) J :/l o 1
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MINN 5 gATAITU 0O2NWS0

auilsznou IEFOLY
Ethanol 0.24 ml
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