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# # 5770456021 : MAJOR ENVIRONMENTAL ENGINEERING

KEYWORDS: ANTIMICROBIAL / FUNGI / BACTERIA / INDOOR AIR QUALITY
RUNGRAWEE TAWEETUN: Inhibit efficiency against microbe using cinnamon, clove,
citronella and eugenol for air condition system application. ADVISOR: ASSOC. PROF.
SIRIMA PANYAMETHEEKUL, Ph.D., CO-ADVISOR: ASSOC. PROF.ARIYA CHINDAMPORN,
Ph.D., 173 pp.

These days, people spend most of their daily-life time indoors, for example
residence, school, workplace, shopping mall etc. Currently most buildings used
air conditioning, if they have poor ventilation, it can affect a person's health. It can include
temperature, humidity and microbe from outside, or exposure to other chemicals. Thailand
is well suited for the growth of microorganisms. In general, microorganisms can grow well in
high humidity environments (>60%) within porous materials, such as wood furniture,
curtains and rugs. Disinfectants such as sodium hypochlorite are chemical agents that are
commonly used for eliminating microbe on any surface areas. These agents are also harmful
to human. Some of them are carcinogenic agents. This study aimed to investigate antifungal
activities of cinnamon, clove, citronella and eugenol essential oils against environmental
microbe. Antifungal activities of essential oils were performed by broth microdilution method
in 96 well plate against a yeast reference strain Candida parapsilosis ATCC220019 approved
by the Clinical Laboratory and Standards Institute (CLSI). Clove oil and Eugenol had anti-
microbe effect against all strains with the lowest concentration. It had MIC value at 0.0875
%v/v for C. parapsilosis ATCC22019, C. albicans and S. aureus, 0.25%v/v for A. fumigatus,
0.5%v/v for T. asahii and 2% for B. cereus and P. aeruginosa. Citronella had more efficacy
than clove when we used in vapour phase. This oil may have a potential for developing as

an alternative disinfectant with safety than existing disinfectant used.
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Field of Study: Environmental Engineering  Advisor's Signature
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Wrgssuunaduniglala 1Sendn Respirable particles ftdunugudnalsagnin
d‘ dld < ¥ a Ve 1
10 lulasiuns lngnoynmandvuaanazaunsadiivlussuumadumelaladnniteynia

VALY



° 1’55'!‘1.! (Dust mite)

Lsfududadlunguideadiuwueyu Jvuin 250-300 lulasiuns luiasnsaumilasieni

=) v 6 a

wWa Auasianisiinnsuaivesywdnsodad lasglanluanimeinianiiausy - Sevas
70 814 73 anfwegluiiueu wiu wlestnesnilduusznauiduled wasUdegvadenanunse

wnsnszarelueinie Wegaaudiluanansanseduliingiuviviseneuiiale (Godish, 1989)

® 51LazKkuUANLse (Microbial)

A a Y & a Y v & = a
i’lLLazLL"UPWILiﬂWUi@V}DlUIanLLDWaamWLﬂuazaa\‘m’mmmw UVUIAUTEUEU

0.02-100 lalasiuns Inedrulngudrliidudunsedonyud nsiziliednisgaieladng

Y
v

FRNYLTITNNLENNTOTUBDNLALNALNNNNILAINYTOTEUUNTAUNIUYEIT Y BnLTY

[y

ananiiauiulten1snseuTeinliiine1n15m1uun (Crook wagBurton, 2010) LWeadn

b .2

Fsnnuundeuluenas teud Penicillium spp., Aspergillus spp. Cladosporium spp. Wag

s

Alternaria spp. (Godish, 1989) TnenuaUssuazidulevessunsnszarglusinia suinales
3 - 200 lailasiuns Yadelunisnsedunisaiauess) fo amnuiugs annzornadiemilid
suneilnausandnansivisondn mycotoxins deenaiinasedindon wonantusss
a’lmaaa%’mmi@w‘%éizmewﬁ;a%w (Microbial Volatile Organic Compounds; MVOCs)

ibiAanauanie lunquifianudesgs wu gusigisumiwen gadulsagiul alesves

Y

@uinazinreguueunaluarlunszquliinlsaveuiin lsavaenausniaurisoayndniay

waze1atludnisynnyiliiinn1sinensuuseliula dmsuuuafiSeusavyiinazianig

(%
a o w

wanenglunsiasgivln uvsaiinendeeglueiniasou Tundunds Tunelislu (Cooling

tower water) 30 81fgagluszuuszuigenia LeliuSinaunniiliaiunsangaeenain

1 a b4

& a I =~ Y v U@ [ Y a 1% ]
W‘LJN'JLL@S&@EJ‘US‘UUBQIU@’]WW] LN@@JHUETI@?UﬁSJNﬁﬂ%%VIﬂ%Lﬂ@Iiﬂlﬂ LYY DULUN AUYR

Y

lnsaayndniau vselsadiinizidu lsadlleuuusiiinainiyeuuaillse Legionella

pneumophila



2.1.2 mMsaulleNdunusiuaians

wiaeenla 2 Ussam @nste wwndyyiana, 2005) lawn

° ﬂzjummsﬂ'mm@mms (Sick Building Syndrome: SBS)
91M13Uh8mneIA1s Aenngfinunfdiuguainiialufienisn ayn §1me spuu

yeladauans fads Wudu Aifetuedeflunduewihenlueinisdnineu usldanse
sryawmikuould Tasemsthemmemsdueinsiildfidnuasianiglse fnasitunse
meliidensnueneainis uenantudaiuisniien "a1udutiemaliddnmni sy
91A15" (Non-specific building-related illness) Lag "nque1n1581A15Unaln" (Tight
building syndrome) ladnaae

(1) awvnvadlsa

1. n1ssyurgennidldifissne (Inadequate ventilation) vinlidiA1euan weazau
Aelusieng

2. asain1glueinns (Contamination from indoor sources) a1nAanssunlu
91AIueLWeTHReT WU lolyu asusznoudunsdszie

3. @19ANINN18UBNEIATS (Contamination from outdoor sources) ansuafiud
ansaanaeaiunglue msha 1y 1aR®aINN15asIas

4. a15%n1mn1eluens (Microbial contamination) agwlussuudsuainie
SYUUSEUIE0INALUIUTIN MRl fanses fhusunuiy

5. %QmﬂLLﬁi&LWa%ﬁLﬁ]aﬂumﬂ’lﬁ (Building fabric as contaminant sources) 789
pnussluenans thevihanuazein 3 wargunsniesedliludingy

(2) 9In15904lIA

1. ngue1nsvly dnwazeinisdlnglddumizinnzassielsalalsanis 1u
omsinuldvhluvesssuudsram wu Uindsesuuuiewiieusieylsuntusa fufiswe 9
sy wiavia Mnasnslunsvhau aauld Sanviles seumnde

1 A 1 a 1 A o Id ' a Yo
2. NYNUBINTTTTANYULABIABLYBY LTU LUBYAN WN a1AY LUUﬂQMEJ’]ﬂWiVIWUI@‘UEJEJ

o) !

Pgalunqurinanulueimsifissuuiivennie lnengueinismian d@ulugidunisseany
Aoden Unlna Ausn awie waun aueslaenliinisdniaunsefneven dmsungy
81M1311933n NulaRauAN1sIANTEATLIABRYN AR AuaYN Wynlva Fsaareiueinis

Y93l3ANIUA UNATIDIINUDINISUAUIYN LHanr e lransen1slasunduvesayniaun



uazndueInIsisdine fennsadiefunisfinidoszuumaiumels wu reuks uauao
JEAEAD WUAD NAUAIUIN @Bauny

3. nguemsszuumeladiuans nuldtiesninensngudu dnwazernsaimlng
Adngiulsavieuiin wu udunien meladiuin Sndausianmsiien meladn wilined
UseRlsaneuitaluofin saieranuditldldguyriviesuatuyniuddonnisle

4. nguornsmsianis Snduuinaidudaldine ennsiiny Wy szaelded
Tuwth Augutinalundh Sowuluvhautueeufiunes uenainduenafionnisfiouvs iu
yuuas Audy dufmiedniay
° nzjun']sl,%uﬂ'mlﬁaamnmms (Building Related Illness: BRI %38 Specific building

related illness)
nsdutheidesaneias fdnvugernisadietu SBS udazdionissunsanniy

Lown Wuld daendnuile vundu lo wuumihen wazdiniienn1seguilinazesnaineinis

LAAAL

(% v (% <

2.1.3 Yaduiifeatesfunsdutenduiusiveinis
Hafuidsmadenisiiuiismneinsuszneuseiadoduyana anmuindou

dnwalzau LardnyaurenAs LanafinIad 2-2 anugnuazensiiuthevnelmstay
uAneay Lilesan

(1) Yadusuyana usazyanasziliaullunmssududadiunnsieiy

(2 anmwederlunsvhnulusimsidersuwandsiuldmuRanssuvesiiiends
ogneluennns uazgunsaliededddninailuusazudnanesenms

(3) Enuazauvesisazyaratiauuaniaiy MllFSumsaiviunneeiy

@) &nwrens orenidngnaietuliiidnuuefiudinsuanddsueiniaain

neuanlulsuiaen Weatduamnudulinieglusians



M1309 2 - 2 Yadeiidamananisiduthemneinis (@foeann tnasmes, 2006)

Uaduanumnge PRERETGRL
AIUYARA WAne)a 91gteendn 40 U HUseTAlsAiun auuns
ANUANNLINADY ﬁﬂuﬁﬁmua&ﬂuﬁmLﬂuﬂwuaumﬂ YIANITVINANUAL DA
~N Y U
NRETIEY
ANUAN YL Y NULBNA1S MuNldAsuRteesilunatuiu Tndduesesaiy

WBNANT FILUINNTYIUUIY TAULATEA

ANUINWULDIANT fFnduoimisian fnsldesesusuainiatas seuuUsuANNTY

neluaians enFvyuieutay

2.2 1@
2.2.1 fUgIUIMLIVR YT

<

Wasnlugatndszianygaiilen (Eukaryotes) drulvigiasyidulnnlenisly

[

a = Ay 1aaa & & a 1l v & 1 o A
dun3eInglddidin (Saprophytes) uemis Wasdligslidfargwugvintunaiunse

Aelinlsansuwsslunywd nsiialsranidesietaiinlaannisduda n1sgnuesll auidl
& a 1a = 13 & v ' o § Y a a &
Wosinegiuuns vienisgaauietavesvestesninluluseniglagaseinlviinlsaiae

Aelus1anie

2.2.2 1A59851998913951

1A 9TDUTOTIUTENDUMBATUANAINING 2-1

hyphal wall

septum lipid body nucleus

crystal

vesicles

ribosomes
endoplasmic mitochondrion
reticulum Golgi apparatus

plasma membrane

N o &
AN 2 -1 Iﬂidaﬁwadmaﬁ

i http://www.fungionline.org.uk/3hyphae/lhypha_ultra.html


http://www.fungionline.org.uk/3hyphae/1hypha_ultra.html
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(1) wisad (Cell wall)
v I3 @ I3 & o v A ' I3 ) =
Hiawad (cell wall) nifswadvaaeswimiiasgusnsveasad lusidiuminayd
nifsgadusenaumealsnantaiiu (Chitin; N-acetyl glucosamine) n3aigaglaaiulaiiy

[
a v

UeNINUSIaTOUY unnssiulamugesunazyin

(2) waduuiusu (Cell membrane)
wadtuutusuvintdiudeidentdiu (Semipermeable membrane) via v
Tustadanady Télunsuaniddsuanssewinnnsuenwadiuniesluiad fdnuasziduie
2 $u (Lipid bilayer) wiaztuUsENOURE @t (Head) wazeanms (Tail)
(3) fumdea (Nucleus)
dndeagndouseudifeduiaisaysznaudaedoru 2 1u duadea
Uszneumeasiugnssuegnislu wu RNA smihilunisdaasieilsiules wag DNA
Srununnyududuleasluley vvhiimuunisvisussgueasad

[y

@) oulawanadnisfnau (Endoplasmic Reticulum, ER)

Y

[y [

olananadinisinduiidnumzuuuaniAey useenidu 2 Ussanie wuueulai
15Tulguning (Smooth Endoplasmic Reticulum : SER) vhuiiienfunisdosansemis
wazuuuvgszitlslulanninig (Rough Endoplasmic Reticulum : RER) ¥iwtinitlunis
dupseilusiu
(5) NPAILINNIIIVIE (Golgi apparatus)
noaduenmniiaiduesnuausznaumenidnunradneaudeuiiuey sivihi
udslushuluSsdiusnsluwaauazaudsansesnainivas
(6) lulpmouiese (Mitochondria)
lulnrownievimifiaiandsnuliuiwad Usznoudederiy 2 $u duuend
Srvugdhunuiuen cistae RN Wunaifanssuaumanelassfuead
(7) lslulwy (Ribosome)
Isluleulaifidory vimihilunisadrelusiusuiu mRNA way tRNA wudasylu

[y

lalpwanaduvseinizagiuulananainsindy
U

Y
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(8) wafilea (Vacuole)
a =gy & oA v AN @ o . 9 a
wiAleatidnuuzilugeiiberuneluiiiling (Pigment) Usenausigveunainse
vosudvegiuad imihiazauemsuaziiurendeannssuinnisig

(9) 1dule (Hyphae) W@ulevossianiunld 2 wuu laun

1. uleflaifindaiu (Non-septate hyphae w3e Coenocytic hyphae) Sidnwagidu

L3

vienzatsiunasaviwaaiiivanedinies

[ v

2. \@uleNindenu (Septate hypha) 1utdulefiunasivadasdndenulivialig

Y

anwouzluvions lnedeuiumegnsinansesiiuy neluwadiidurdeauaslelnnaiaduy

Tunmazwadenadintlatmdea (Uninucleate) nsavanafimasda (Multinucleate)

2.2.3 M3AUNUZVDUYT

JinsaEuLS 2 wuu Ae n1sduiuguuuliienduina (Asexual reproduction) Wa

nsauRuguuUanAema (Sexual reproduction)
nsauiuguuuldandemeiilavatewuy Lo

(1) nssinifusious (Fragmentation) iAainidulefidnuia awnsaasayduwad
Tualle

(2) nswanie (Budding) nldlasiwadusifnistusenununieidng uaziadey
Juwadinl

(3) Mswued (Fission) IAnagAenamsInatswaziusesniiu 2 du

(@) nrsasreaves (sporulation) wu Iatiflealas (Conidiospore) uaialnales
(Blastospore) way @lasussdloauss (Sporangiospore)
n1sdauiuguuvendanalasldales 1du woalaauas (Ascospore) tudnloaUas

(Basidiospore) uay lalnaUas (Zygospore)

2.2.4 J93piNafaN154A3EY VD 111

Jaduiiinasionisiasgaessituanneniles laun

(1) AnuFu 939U WeTamnsaasylanluanmiuindanuzuas (>60%)

Y
2) eondiau (O,) Wutadeddnlunisiasyvesdosurazviin
(3) eudunsa-Lua (Acidity - Alkalinity, pH) fiasiinismauay pH ieldlidans

nsasareaes lnsdmlngwesamisaasylaniuanzdunsa
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(@) aaunll (Temperature) 51d@3ulngjarusaasylaanaamngd 20-35 aean

wawea daluswsazviaaziianuaiusalunisnuainusaulawnnmnaiy

2.2.5 1saMinnaInLyas1

(%

1sAMAnaNIIBT ABlsANaleizusasladaniglusianiedniias inlanne1nis

Aa 1% =3

yoalsArneeTu gRdianudesionisingeladie wu gilanegiauiuei win dn3liagsd

9

€

v

ALY §AlesueufTuelulsesdn difuenagliquiu lneilsafiinaindesiluauwus

panltaidu 3 Useianlawn (wsnsses adsmid, 2013)

Y

(1) Toxigenic fungi fie WesWllansiived nelumuazaiunsaudegansiiveanung
Meuanls wardiwadarlasuaisiyaendiuiidlelasuludsuiuuin vwieldsulusses

nauIL uAelilANAIURAUARYBII19NNY 1AW @15 mycotoxin NUaBYRNNIANLYBSTT

bigalasududaiansidulae Senlsaiiinainalsiivueesilin mycotoxicosis

(%
= [y a

Faudesusazain wwddevasivluusinamasviafiunnieiu Tufu visvendos waz
anmundedlunsissyventen

(2) Allergenic fungi Ao WesWiadueLTos ﬁlﬂmzéjui'wmaiﬁﬁ%ﬁmauﬁuaﬁ
(Antibody) vihlvifidnwaugeinisaaneufisenniilaiiu (Hypersentivity reaction type 1) %38
1n17zvauiia (Asthmatic like symptoms) L%@iﬂﬂdmﬁﬁ@mamﬁaﬁaﬂdwa W Alternaria spp.,
Cladosporium spp., Epicoccum nigrum, Fusarium spp., Ganoderma spp., Aspergillus spp.
ey Penicillium spp.

(3) Invasive fungi fia e ausauniniitliasgeglusenievesauld n1shn

Wostluanuwagdl 138031 mycoses %38 mycosis

2.2.6 \Was@na Aspergillus spp.

d’lj . [ < 424’ 1 Y a a v J
\Wosnana Aspergillus spp. Iniueatglona noliinnizgiiui Laznisnelsa

wuuynsn (Invasive) Mssiadnnulusuwnidlasmuimilavusanedidie wazeanslin

v
a IS

JUATIY NINTAALTBLALABATI LU NISHALBUSLIURINULY USNIUUDA %38N15A ALTD

£
=Y

N19991 TALA a1TRY a1TNYVRITRI LA Aflatoxin LTua1TnauISINdN

'
[ =

f Genwuanlu
Uszinealng Wosiana Aspersillus spp. @11350a319 Aflatoxin leseeaz 80 (55gns nau

gaus, 1981) lnewdogadniiasanstiludiulugde A flavus druide Aspersillus spp.
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Anuntsnelsaluaundrdey s lawn A fumieatus, A. flavus, A. ochraceus, A. nidulans,

o

A. niger, A. terreus Wag A. clavatus

2.2.7 L%ai’laqa Candida spp.
& . v & A & a = a Aa a =
\Weana Candida spp. Invludasvlianis anunsaasylaluanizniieandiaunse
fimonFautesld uenanuudmuiaiunsanelsaniniaveTeizneluld aeiugine

lspunniigadie C. albicans dnwaglaladiidvyu delaladunvuazwasududasunied

14191990 U

2.2.8 WWasana Curvularia spp.

[ '
IS a1

Wosnana Curvularia spp. Wuseusznmils Wwedinelse laun C geniculate,
C. lunata, C. pallescens, C. senegalensis wa¢ C. verruculosa lnednwazlalatved

Curvularia spp. fanwaziluye @wn e vieuinia o1veglangwsaidungy

2.2.9 L%ai'laqa Trichosporon spp.

\Was1ana Trichosporon spp. wulnluamglunisfadeusiiany Ravis uag
=3 1 . K S oA a kA i
AU WU 15AUN51917 (White piedra) Hdnuaigsudv1iuiiiasaulduyu a1uisagnesnls

Aanelaun Wenelsa Ae Trichosporon beigelii Wudu

=

2.3 wunfiise

=

2.3.1 fUFIUIMYIVBWUUATILTY

a a @ a a a = 1 1% = U
wupfiisuilugatinaiialnsanslen (Prokaryote) Huuna U319 tASaas19n19t3e967
I ] Y] a ] aa O ~ v o oA
Yaugan wandiuratevila Inegusisveskuaiseialull 3 wuudiedy Ae Ninay
(sphere) 1360171 ABndd (coccus) w3 Avnla (cocci) NIansEUBNUIOUMOU (rod) 138N
a (% . = a . = . a ! a v . .

UBada (bacillus) wSeurdala (bacill) warguindes (spiral) LSendnaluTadu (spirillum)
wiealuiala (spirill) aurnveswuaiissdauinuanarsiuuin Ineialideuinning 0.5-1

Tulasiums 817 2-5 lulasiums
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2.3.2 Iassas1qvaanuniiise

1AT9E5 190 UATILTBUTE NOUMEEIUAN9) AININT 2-2

Cytoplasm with
ribosomes

Capsule

Cytoplasmic
Cell wall

Inclusion

Periplasmic Inclusion

Chromosome SPacE

il 2 - 2 Tessassvenundie
fian http://textbookofbacteriology.net/structure.html
(1) wilusad (Cell wall)

nifgadiinumu 10 - 25 wilwuns andudesay 10 - 40 veaminude
v idulassaisliuuaiiensgusnegld Jestumaduanaineiudu wagiliananis
WUSLTaaLazLIaSYLAULR

2 Lé@ﬁm%aé (Cytoplasmic membrane)

Horuwadegldningad danuvundsyann 7.5 uiluwas simihiiaugunis
Wudreenvetas Sanwusidugiawuiusy (Unit membrane) Ussnausevedalnafia was
U

(3) wausga (Capsule)

v ) = v § o 1% @ aNa v
Lmﬂsga maﬂwmsLﬂumsmuammaLﬂaﬂﬂﬂqu%aa mlrneaiulaladfidnuoe

1%
v

& A = % i SN A vyvy vy %
Jwden wuavesualgatztuivaninuindeuiuuaiiiselasu awnsansiaglamendas
ansIAUsITUALAgISdanduLnTULUULUATY (negative) virntnlunisunUevwadain
IQI ¥ 1 ¥ Y d‘ M Yal a a a
dawindeuneuenuaznuseanmiIndeulds laeuaugaldladluwuaiiisennuin

(@) alwy (Mesosome)

A A 1 a [

Malgubudenyudlvlulglnwarduvenuaiise fdnvaeadiege viming

3

WLNUTRY vinlmeulesliiuduasiandanueas nakuasagd


http://textbookofbacteriology.net/structure.html
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(5) lulpsuauga (Microcapsule)
llesuaugaiduduuneniiverineadly liannsansiaglédondesgansam]
(6) wrlantaaan (Flagella)
wlanwaanfidnuazadrsruiusenuuenuiiwadiminiitielunsindeud &
durugugnans 0.01-0.02 lalasiums wulmnzuuaiiFeiaaeudls
() ila (Pili)
fila fenvaradouaneaausiivundnnin nuikluwuediSefiedouilduas

waeudlule wihivesiladalinsuwude wiindngiuiiihwindewuaiiselunisdaniy

v
v A a o

AUTuEITao)
(8) lalnwandu (Cytoplasm)
lalymandududiuvenadiogdnainidevuieadiinly Uszneuselasuniiu
lslule wazveavaimeluwag
(9) lslulay (Ribosome)
IsTulesflawnadn dnwazidudinnszaeseginly Wukugudnans 20 uiluluns
aoveedasznelumadvioinzegiitnduluvesdeuwad vimihfiaielusiu
(10)lA531171U (Chromatin)

I3 a A Y] I\ a & = I a ¢ . a
LﬂUUiLﬁmmﬂJaqiwuqﬂiiﬂJaq USLIUUDNALIENIN UIRaRaen (Nucleoid) 'Vﬁaiﬁﬁ

19iuued (Chromatin body) Usenaumie DNA Wduifgaaadulanas

2.3.3 n1sAunugUaLUATiLSe

wupilisesinsduiuguuuaifeneawasldondune uidrulugazinisduiuguuy
Tienfoimalaeniswuafiainuiauass (Binary fission) n1swaninaeidule
(Fragmentation) uazn1suanyiie (Budding) tnefinupfieudazainazldfinarlavinduly
AsLfindIuIuUTEIns draunisduiusuuueidewavesuuaitsofinaisds 1oy

ﬂaugm%’u (Conjugation)

o

2.3.4 U239 ANafan15930y Y UATILTE

Uaduninanenisiasavesiuaiiiseluaniiznieq loun
(1) aaumgil (Temperature) wuAiSgwAarYlaIlANABINITRANANLUATTIAT YT

LANFNGAY
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o w

(2) 9an@au (O,) Wuthadvdrdglunisiasyresuuaiitieusaidaildsendiaulu

o

a

N13L936Y

o

(3) mnudunsa-wua (Addity - Alkalinity, pH) fiesfinsauay pH ielslldnuang
MsLasnyuenuaiiise Tnsuuaiiiedulngiian pH Ausnzaulunisiaiyoyi
6.5-7.5

(@) ussrueaalufin (Osmotic pressure) LARINAINTNTUVDIAITATAIwATE T

WwadwaznsusnwadluinduinliwaduuaiisuieusoLnele

=

2.3.5 lsafiinanuwuaiise
TsafiAnanuuaiide Ae TsafiiAnainnsandeuuaiise dslsafiinanide
wuadiSelusyudiAnlivarsdeamne 1wy msdudalagasamaeionis msduvieAuemsiil
nMsUutou sawdsnsiududanenismela Tsafinannnssududanuaiisemanismiela
Toun

(% '
a

(1) Tsavensniay Winannnisanideiiuinadonnnidowuniise Tnenuindaulng
Anlutinidn fgeeny saufeadgfduiuunnses (Immunocompromised host ) L34
Streptococcus  pneumoniae, Haemophilus influenza, Staphylococcus aureus,
Escherichia coli, Mycoplasma pneumonia lag Chlamydia pneumonia

2) Talsaven [Wulsafiianisin@euunilisete Mycobacterium tuberculosis

Ay o

a1unsadndeanaugaulalagiiunienismigla laeunfszuugiiduiulsaluauaiunse

q

[y

auaudeialsald vililudionnisvedlsauazliunsive wiludUiednidnuiedialiduiu
unnsaay gUlelsaend (AIDS) a1aldanunsaniuaudeiulsala viliiAnlsaunsndou

FIN9 AL

2.3.6 wuall3eana Staphylococcus spp.

wuafiSeana Staphylococcus spp. \uwaansenauldimdoud dnnuiduusdnd
Hantls vsedeillanluuywd anansanelsalalaenisUdesansiaielueanuiueneaduas
anauluduilaonieg IneasiwadUasyaonun e wulell wavansie WenvihiiAnlsad

&

d1fty A9 S. aureus @IV TALAANWUDY LNANUDY NITAALTDNAINITNIAR WIoNNIR

aleIzA1ereywiiinn1sRnUnG 1w Leukocidin vhlmAanisvianeladany1i Toxic

shock syndrome toxin-1 (TSST-1) viliiiennisld Fon iian1saenudiiaianideiiduiiu
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2.3.7 LL‘Uﬂ‘ﬁGﬂaqa Bacillus spp.

wuafiSeana Bacillus spp. \Uusupiiiseguviow wnsuuan wuldlusssuyfnaly
Wigylanluiigamgivunans ueilaviliiAnemisilufiveila Intoxication F4inaInn1s

U3lnAansnimsuuilauansiie (Toxin) Ndiaasnaauy

2.3.8 wuAlil3eana Pseudomonas spp.

(%
o

Id dﬁl a A 1 dl dl ¥ a
Pseudomonas spp. \Ju@enuailiieunsuauguvieu iadeuila wuunludu i
i wazdn lne?l Pseudomonas spp. Wwweiianunsaungnuazaseasiiy vilmannisie
WeveajUrefissuugiauiuReund wasidudeninelnfanisfadelulsmenuia Wewdng

F1eN1eINNshnidefunaritbiinilusuuesdiden-uitu dAndeanalenievieaiuri

TmAnlsalussuumaiudaanie M3snI1sanenIessuumaiumelaynlminlsalanuiy

S

2.4 Ysunavevadniinsranumelugniuneiuia

[
A =

Uinaudegadninnanulueinianelulsameunalasnisliinieadiefiudegng
9116 nud Wesfinuldu Aspergillus spp., Penicillium spp., Curvularia spp. ka¥
Fusarium spp.kuafilsy 1aun Staphylococcus spp., Bacillus spp., Micrococcus spp.,
Pseudomonas spp., Acinetobacter spp., Streptococcus spp. Wwa e Diphtheroid spp.
Fawandlumsnedl 2-3 warUinudegadniinmanunielueinis Taeldisnafiuiogn
LU open plate uindu fosdalsmetuna oudeu uasiossern nuliinaitogadn
Tuvsurasi lnenuidasn Aspergillus spp., Penicillium spp., Cladosporium sp. b8 g
Rhizopus spp. uaﬂf\]’lﬂﬁgﬁWULLUﬂﬁﬁﬁl Staphylococcus epidermidis, Micrococcus spp.,
Diphtheroid spp., Flavobacterium spp., Bacillus spp. kag S. saprophyticus fauansly
15797 2-4 uenantudafinisAnuvidesatnnelsalunddnlsafinmls wui frediedinng

Ywaugatinnalsaiiadosas 85 lnoudadu wualiSeunsuuin wuafitsaunsuay d(Fad)

WALSIEEAININT 2-3



n1sduidauaadnnelsna
9

2 WUATILSELNTUUIN

& WUANILSELNTUAU

@

i 318y

A9 2 - 3 Soeazveuveratnnelsnlundiinlsaiant
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N a & a A vy A A @ o |
AN 2-3 ‘Uill']mlfﬁ@‘UanUW‘WG]TJ‘UW'Uﬂ']?JI‘L!I?\TWEJ'TU’]@ I@EJIGUL?’WBQN@Lﬂ‘Um'ﬂaEﬂﬂ@qﬂqﬂ

28 /min

L%aa;a%w U‘%mmﬁ?aqa%wﬁmwwumaiumms CFU/m’
Tsangunans Tssngruna | 15aneu1adeandngassil
UAUNS (NQudien RNl (A3Ns AWM, 2011)
Adwwdunsiuwd, | (alfigwed iy | 120 | 90 ifiws | 30
2005) 3ns71%, 2005) | LB e
\Jas
Aspergillus spp. 309 3.09-5.7 96.11 | 110.74 | 274.08
Penicillium spp. 217 4.29-5.69 - - -
Curvularia spp. 138 1.11-8.15 - - -
Fusarium spp. - 1.11-1.48 1.22 18.52 5.92
\Wouuniide
Staphylococcus 688 - 58.33 | 40.74 | 24.08
spp.
Micrococcus 541 - 3.89 - 0.74
spp.
Pseudomonas 534 - - - -
Bacillus spp. a67 - 198.89 | 167.41 | 107.78
Acinetobacter - - 20.00 17.78 13.33
spp.
Streptococcus - - 71.67 37.78 8.52
spp.
Diphtheroid - - - - 2.97
spp.
qﬂnmitﬁ‘u Andersen Personal pump BioSampler 30 /min
f9819 Impactor 2.5 /min
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N a & a A vas & o I
M1 1N 2 -4 ‘Uill']iulfﬁ@‘UqasUWWGﬁ'J‘UWUﬂ']?fLu@']ﬂ'ﬁ I@ﬂl%?ﬁﬂqiLﬂUmjaﬂqﬂLLUU open

plate (Waaw @uwm, 2009)

Uananaganiinsianunieluaias lagldisnsinudaegn

WUU open plate (CFU/64 cm?)

LWaaIN — ~
RN ARlal o noIUTEYUVDY
NDNLIYU
Tsanenuna anuAnY
L%IE]‘JW
Aspergillus spp. 3 - -
Cladosporium spp. 17 2 5
Rhizopus spp. - - 1
Penicillium spp. 1 - 1
\Feuuniise
Staphylococcus 20 - -
saprophyticus
S. epidermidis 14 - -
Micrococcus spp. i g -
Bacillus spp. - - 3
Flavobacterium 1 - -
spp.
Diphtheroid spp. 10 - -




2.5 Unfluneussiveuazansgduaa (didnaudeyaaulng, 2015)

nasteyanuUaeniuasiail (Material Safety Data Sheet ;MSDS) A4AIANWIN 4.

2.5.1 UNHUNBUSLLAYDULYY

Yunreusymeauwelaannisanninduain U way Wasnuesnuausse

< g o
QNN 2 - 4 UIUUNDUTSLNEDULYY

Fian: https://www.chemipan.com

ToYAN NN NYAERT
Foveneans : Cinnamomum zeylanicum
%mﬂﬁ : Luraceae
Fodanqu : Cinnamon
Foviesdu : DULYY UIOOULTBLNA
A luie :LDsy 98¢ cinnamaldehyde Tunyfie 2.2 nSuseilansu

(sciencelab, 2005)

21


https://www.chemipan.com/
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25.2 UNNUNBUITTINRBNIUNG

o¥

%

[

UNNUNBUITLNENTUNGEN 15\"\]’]?]@8?’]@&%80514?]’1141/\@

o " NN

A7 2 - 5 dhdureuszivenIung

fisn: http://www.healthandtrend.com/parental/sexercise/4-thai-oil-for-lover

YoAINLEAnNS
¥o29A

Fotie9

1 I3 a
ANAMULUUNY

: Syzygium aromaticum

: MYRTACEAE

: Eugenia caryophyllata Thunb.

: Eugenia caryophyllus (Clove) Bud oil,

: Eugenia aromatica Kuntze

: Clove

laidl

: nnsnageumuluiivlunuing ansadadisueanesed 50% a0
aannung lunuiiwlag nsdadilsRandanydindg Sfwintdes

: mwmaauﬁwwL%ja%’aima‘Lﬁmz&iwﬁumquumu,ﬁq afsay 60
faandu Juaz 2 ads W8y Aesefuu 5 dUak ldwufivsesy

lo wagszuudinden
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2.5.3 Unsiuviouseienzladviau

2.5.4 §1583Ua

AN 2 - 6 WTuneusEenglas

fis; http://cz.\nwfile.com/ /cz/ raw/2r/tm/Ti.jpg

: Cymbopogon nardus (Linn.) Rendle,
: POACEAE (GRAMINEAE)

: Cymbopogon winterianus Jowitt.

: Citronella grass

s avlpugyn vianzlasuzyn viensladung

——
f’ EUGENOL US?

e
rom pmorEssonss ™

I

A7 2 - 7 ansguea

fia: http://www.dentalproductshopper.com/categories/medicaments/eugenol

avily

=8

FAINLNFERNS

ATTNA

: 43uda (Eugenol)

:figusiluansftueyyadase (Antioxidant) ¥a81¥051 way

=

= Ao g v I a & a i a
LLUﬂVlLiEJVWnI‘Vi@']W'ﬁLu’]LaEJ ijNWQQa%WﬂaiiﬂWﬂ’]ﬁJsﬁ‘Uﬂ azm&flu

H Y 3 I ¢ v o a a6
‘Ll’fLﬂL’ﬁﬂuaEl LLG]"US@S@’WEJIG]@IUWJVH&S@’WEJE)‘L!‘VITEJ
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A153LAS1¢909AUTENa Ul ULNTUNBUTLLNEVDINTNY 3 ¥Un taeld Gas

chromatography — mass spectrometry (GC-MS) Ui?ﬂgwaﬁ\‘imﬁ\‘iﬁ 2-5 WAZANT 2-8 WU

aaAUsznaund1Ayvesdrduig Fan1ungiians eugenol Segag 99.03 auLvEilans

cinamaldehyde wazeugenol Seay 41.31 Uaz14.37 muaiu @runzladil 2,6-octadienal

Soway 61.53

1519 2 - 5 ssAUsEnauvetindiuveusseaulve nung uazevles lag GC-MS

(8903 @nNadng, 2009)

Cinnamon oil (%RP)

Clove oil (%RP)

Citronella grass oil (%RP)

1-methyl-2-(-mehylethyl)-

benzene (3.74%)

eugenol (99.03%)

3- careen (0.15%)

3,7-dimethyl-1,6-octadien-
3-0l (3.91%)

vanillin (0.26%)

alpha pinene (0.51%)

cinamaldehyde (41.31%)

phenol (0.10%)

camphehe (2.22%)

eugenol (14.37%)

caryophyllene oxide

(0.33%)

beta myrcene (1.91%)

alpha-caryophyllene
(3.33%)

cyclohexene (1.91%)

2-propen-1-ol (2.22%)

D-limonene (1.42%)

phenol (1.32%)

4-nanonone (0.38%)

caryophyllene oxide

(1.59%)

1,6-octadien-3-ol (1.44%)

benzyl benzoate (2.53%)

thujone (1.14%)

2,6-octadienal (61.53%)

2,6-octadienal-1-ol (5.10%)

caryophellene (1.74%)

2-butenoic acid (0.75%)

RP = relative peak area




Abundance

3.8e+07 \
3.6e+07 |
346407 |
32e+07

3e+07
28e+07

2.6e+07
24407
22407
2e+07
1.8e+07
1.6e+07
Lde+07
1.2e+07
1e+07 |
8000000
6000000 ‘
|
4000000 l\' \ |\‘
<nn

MNNNNN

\Jj‘wudu‘ Ao s Ay
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lemongrass

@=lad)

A5 nn 0NN T

1nnn

3.6e+07
34e+07
32eH07

2.8e+07
2.6e+07
24e+07
22e+07
2e+07
1.8e+07
1.6e+07
1 4e+07
1 2e+07
1e+07
£000000
AONO0N0
4000000
ANOONNN

clove

(NTUNG)

Time

3.8e+07 <0 nnn
3.6e+07
34e+07
32e+07
3eH07
28e+07
2 6e+07
24e+07
22e+07
2e+07
1.8e+07
1.6e+07
1 4e+07
12e+07
1e+07 ‘
8000000
GOON0N0
4000000

I}
/
] S O

cinnamon

(auLTE)

Y WL VEN

Time

san 1000

ANANNNN J‘L}A ll\uJ ‘I\_,‘_»,ULH_I

AS NN 70 N0

A9 2 - 8 Chromatogram asunsiuveussveauwe n1ung uazeylas lng GC-MS

(99931 +aunadng, 2009)
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2.5.6 Fn1aanathsiunenszve
wuslaLdu 5 38 (druinveayauasgudansaummvenmanswazinalulad, 2010)
oA
(1)  msndy (Distillation)

1. msnauleglaun

=

Bnsnaulaglduvinlalagussyivndesnisainadundondu Wuumeniy wiay

utfion Weudenszwelule leunnsdisnnihduressefogluiloovesiivosnu

(% v ]
Y o

wasantulowinazlevesiniuneussmeassdgdiniotamuuiuduvewnad Tadutuui
wenguiu

2. nsnaulpeltinazlaun

'
v [

5n1snauleeldiwazleun duannisaatedunisnaulaglyiun ANeiunSINNYNA
PJrunld ldledudanuinlaensansizneluniisnauasinzwnssdmsunaiviwmiesysuin

3. nsnaulaelelaul

[% 1%
o w

nsnaulagltleuragldlatdiainasasnnialauiniuisifeanisannuiiuney

1% £%

aa % ) i aa Yo w aa ] w o
ITLNY I@UUﬁu%giﬁﬁﬁgﬁngaqﬁUﬂaq 2 A9L3N LLazlmumu%amzLMEJVIﬂ,mmmwmm’m LL@VLQJ

9

Ao o [l

winziufienfidnvarune wu ndunranu sizleunazyh lhndunwaruinmediuduuny
wuwhlvddiuveuszieeglundunuanuldansasenunlaviavae dealvilausuinaingiu
vewszivetegavielildiag

2)  msanalaeltiivinazane (Solvent extraction)

n1sanadiuneuseeanivuisyie ldauisaldaiudeugels 1lleeann

o (%
v v = Y o w

29AUTENDUVOIENTNOUTEINYILEAUF A UISIdAIvazae 1wy tenwulunisaiau

'
a (% o

veuszweaany umtilusswmeladiinasaieeeniigaumgiuasAnudue

Y

(3)  msanalaglylutiu (Enfleurage)

nsanalagldluiuvilalagldluiuussinmidunginfeasuuaiauanindunenldl

[

nfianvazuisnderiudutudiisld 24 4alus uduvasundunenlduyaly ving1uszana

[
o

7-10 A39 luduazgaduasveuld vasannuuldiensiuesavangansveneanainludu wad

'
a v o [

unldssimeladiinagaieeanigamgiuazainusun wiistlidunteuludagduiliosnin

Y

ADILYLITIITULINBALLIATUIU
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(4) 35T (Expression)

Tilnedldenwaldundaduduguaiiiluduiiesn dnldduivdennaldl

5

AseNadl WU d1 uru1 uenin esnuduveanaiifidiuuszneureniiuaziidumey
waufiueg waanntuseliinnisuentuaglmihduveussiveesnin

(5) msanalagldnsveulneanlen
nsanalagldnsueulaeenled Wunisadnundunenssmeguuuulu lagld
AsueulaeanledlugUvesvainiefigfianuiukazgungiigs uiduneussinenlad
ANANALALUTANTEN UAllTIALNa
2.6 NANNFEUIINTAIYVDUTIIATN VRIS UMRUTTINY

(%
a1 %

29AUTENDUVDUTDTINALLTORUATILS 8L UUSENDUVDWTBLULLUTUY N15TUEINTT

[
v v

Wimeategainlastduvenssineiifiosdusznauuesyiuea wud1 nalnniseongriduds
vosansyuoaiinavhaeainfiuinadoruwadilisadiingi dmaliidogadnme Tned
eumsldalnumadenlunsssiivsyavsnmveawadiuuiusuiignyians (Filgueiras
wag Vanetti, 2006) wazvlilasiadrsveauwadidome (Cox SD. wavame, 2000) luvasi
dhifumeuszvenzladiidaudunsadiein (pH) fnavinlvinaalndUniseaiiaguuazung

aufnnslrareusad (Guynot wagmue: 2003)

2.7 @1571ANEZRIA

2.7.1 418I1ANUFLDIANNUIULS DU

aa a A

loeulalumaslsn Wuansienuasernlugluuuveunad fiddetoenivies nau
AuUAEIEARAEIU avaneulld AINTA-A1age ldfali anunsafinufisenaiisunse waziduans
20n3lad

o

Joansfy  : lwieulslunaelsd

%aﬁa\‘i : Clorox, Bleach, Liquid bleach, Sodium oxychloride, Javex, Antiformin,
Showchlon, Chlorox, B-K, Carrel- dakin solution, Chloros, Dakin's solution,
Hychlorite, Javelle water, Mera industries 2MOM3B, Milton, Modified dakin's

solution, Piochlor

gasiell  NaOCl
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2.7.2 dheihanuazenananisunng (Virkon)

Virkon \Jundnsadiilduiiiniuareraniosiiounnd uaziufafidsssients
uninsEaIBraaLTe anvauzilunsduy fnnaudilunisiianeidolada 18 vie 5w
WUATIiSY wasltes szozaudliliu 10 uiil uavdrniavendnads faviianseu wonans
JoyanduUaensiuasiail (Material Safety Data Sheet ;MSDS) fanIARNUIN <.

d2uUsznau: Potassium monopersulphate, Sodium chloride, Sulphamic acid, Surfactant,

Buffering agent ez Color indicator

2.8 MINAHBUNITTULINTAIYVRRATNANLITUVDIRATN
2.8.1 aAnulaSuvasgatin

nmnegeurulisuregatnluavesasarmesdeuiureuss LAz YAy

ave19 JULUUNIINAdaUANlIfUTeLTBYaTNAIN TV LAvA1ETT WU NndeuRleiEnTg

¥

FamdnuAnduleliogatn (Caccionia RL. D wagAue, 1998) Agar dilution wag Broth

v v

dilution anatiusgiudnuuzuediu ¥liavete I1UIULYe ¥iAvete wazdiuiIuel lu

' (%
v o o o

mﬁﬁﬂwﬁ%ﬁ%mimmmL%’mmumqmawmwamzmaLLazmimmmazm@ A1875
Broth Microdilution Assay #1135n15v84¢ Clinical and Laboratory Standards Institute
(CLSI, 2008) Fauvasiiniserunannnisdunamenndunisinnisiudsudaeaisresazurin
7 24 H1luq way 48 Falus éf’mm%aﬁmmaamﬂ?mLLaﬂuluiﬂiLwam (Microplate Reader)
Tasuiadu CLSI M27 - A3 duSunaasudad M38 - A2 d1u5usiane way MO7 — A9
dmsuwuaiide lumaveslosymeld s vapor diffusion method ndsanniurantusiuau

FogatnAnluiovaziledisuiuyaniuay

2.8.2 @19 Resazurin

[ IS IS

Qa a . Al o a Y I3 a3
53995 (Resazurin Wuans@fildlunsianisiasyvesgadn danvaedunedin

a a o 1 a

Ju Wearaeuazlnasazaned@uin@udy Tunsnaasstildanuuty 1 Jadnsumaiadans

[% ]
a o a =)

Usuad 5 lulasans Tunisdananisiuaeud duusnans Resazurin JduU1RU Wedn1siasey
Yo39atndvzasuludvuyues Resorufin wiolaifid Hydroresorufin MmuUSuIQvBIaTN

MANYU AIUNINA 2 — 9
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N1361UAIMNITRANAUAIATUNVDY resazurin (OD ; Optical Density) A81A30930

n1sgandulaslululasinan (Microplate readeniminuegn3ndu 570 uag 600 UIlULUAT

1ng

a

AMUYIAAL 570 WNLUIAT TRFVUN

U

AMUYIAAL 600 WUNLULUAT INFUEUY

gnINSAWINNaNISIUAEUAYDIAS resazurin

AN1saAnauLadluLAaEngE = A1 ODsy — ODggo

ANTDIUNA

1ng

ODsyo > 0 A finsiuaeudvesans resazurin MnunRulusuy @n1s19syve9de)

ODgoo < 0 A lifinsivasuduesans resazurin (Lifin1siasgveaie)

&

I
NS Resazurin
C,,H,NO,
HO O O

Primary reduction
(irreversible)

N
N Resorufin
5 0

HO
11 Secondary reduction
(reversible)
i
N Hydroresorufin
SOSL
HO O OH

ANA 2 - 9 NSABUAYIANS Resazurin
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2.9 3UUITUN8aINIA

ANSLUNEBINA BUI8D9 NNSLAFUEeDINALUSUNUArua A lralUTuAFEng

warANUFITIsRaNsidnuaiivi1enelue1n1s wagienIAuIgvsinuuIui

2.9.1 N353V INA

N1338UIERINTIAkarN Ul INIAn1elueIns awnsaitla 2 356e N3
SEUIBEINIALUUSTTUTIA (Natural ventilation) waznisszutserniawuuldiniesnadngle
(Mechanical ventilation)

(1) NFT2UIEDINALUUTITUYIA (Natural ventilation)

11358 U188INAKUUSITNIINLAlAEN15WAnEnA1 BSoUses N138UI80INTA
LLUUﬁsﬁmnaLﬁmﬁmmmﬂﬁ%fau%%maﬁaLLazaaaﬁuqqﬁﬂﬁmmﬁwﬁmmﬂu%nzuﬁ?w‘i’w
INANLLANAIIYBIALFUUTTIINAT Iz A ATlanudugalm sinlFenimain
Aeuenaemidignislueiais EGJJGI‘JWﬂ’]iiz‘U’]EJEJ’m’]ﬁ%uEJEJﬁJUIJ%N’IZULLazﬁT’ILLWJQGUEN
wieing Usee uaﬂmﬂﬁ?ué’qsﬁuagjﬁ’uamwmmﬂmauaﬂﬁa gamndl firnsuazausIan

2) mszrwonawuuldeseanaitie (Mechanical ventilation)
n135rUrseInasuUldasasnadngae duiideusgsunsvans Lﬁamuammi

Yudeunglueins a1unsanszatgeinianaieuanidigniglusiasiaeeaiiomes

muAuanmniineluieslaegavnzan

29.2 &I']Gl'iﬁ']uﬂ’]iiZU’]‘c’Ja’]ﬂ']ﬂﬂ’]ﬂiuiiﬁw g1u|a

AN sUANIULAIUSEINALNY wazau1ALIAINISUUSUBINALAIUSEWIANE badl
ToLULUINNTIDNLUULAZANFITZUVUSUDINIAKALTZUNEDINALUADIUNEIUIE LA8A1NUA

9n31N13NIDINAIINNBUBN TNTINIUYURBURINANETUTDILAZANUAUTUING A

WAAILUAIS9N 2-6



'
al

31

A5199 2 - 6 9RIINTUNTI8INIAIINAYUDA é’m']mimuﬁaummﬁma"luﬁm bbeieAINU

v v v

AUFLTNS (A010UUNTIAUTINT NTUAIUANLIA NTENTIAITITUEY, 2007)
Gl 01U BNIINTUNLIINA | TATINMINLUILUDINA | AU
naeuenlitesnin | neluedlddesnin Funns
SnuWveIlsing | SunumihvesUSinastes | Auitudl
woae 14lu fo 19711 1AL
1 | Viesdn 5 25 gandn
2 | vinsraen 5 25 g
3 | %99 Nursery 5 12 gendn
4 | vesICU 5 6 gann
5 | vieansasnw 5 6 ganin
AiYeld
6 | viesgnidu 5 12 ganin
7 | USin 2 12 N
dTunkUn
AP EILRIIGE
Viosqnidu
8 | viewngUae 2 6 ganin
9 | vieauenyUe 2 12 AN
Lo
21N
10 | viowengUae 2 12 ganin
Uaonide
11 | iosufudnis 2 6 AN
12 | viosdugnsen 2 12 AN




32

]
v

2.10 "uideilineadas

A3ws Ay (2011) Anwndegadnelsaluussenelulsmenuagusuiivug
uandnsfu 1AL Tsaneuraguauvua 30 Lied 90 1B uay 120 Liea seinesiieliy
fegne 2 wialaun BioSampler wag Open plate U3hias 3 9 Ao AaTinTaulse wieUaswen
waziiesgUAmnandu Inen1siiufiag19aae BioSampler 9g¥i1nsiAvaIniemiuiaal
10-20 wn#t FredngneInia 30 Umin Tuwaediis Open plate awvihnsifusiogislngins

a

MueTIMIRBNTegINIIsERUY 1.2 wes Wunan 1 $alus e 2 BaztuiBedigamagd 35-
37 paAnwaLdod utu 24-28 42lus Taelde1mis1a89ide Blood Agar waz Sabouraud
Dextrose Agar WU3191nn13uAUMBE99aTnlue1nalaeds BioSampler Tsanautaguasy
uIA 30 LHB9 90 LHge way 120 LRgS ﬁﬂ'%mml,%aaga%wmﬁﬁ 437.42 lalatlsiegnuieiiuns,
39297 lalafldognuiadiuns way 456.11 lalafldegnuiaiiuns auddu Tnedly
Iﬁqwmmafqmuﬁga 3 uplUSuMLUATEe Bacillus spp. Mﬂﬁqmasﬁuﬁaﬁ Aspergillus
spp. 1nfian

2191 A3dndana (2012) Anwinaninenianisiuganaglueinslsmeiuia
wuuasinRduNsziRosh 80 wssw fingiuniifiowSeudisuduiugatnlueiassening
fufinrsiauiiduszuudanarssouaneglulsmeivia qadnilvnis@nuiliun
LUATISBUNTUUIN WUATISBLNTAULAZST NUAIBE199aTNeI878 Open plate Wukan 30
udt 1 4T uar 2 Falus muenumnauveutazgaLiufegns ngldemaideide
Blood Agar, MacConkey Agar Wa¥ Sabouraud Dextrose Agar WuInUSuadUATILTILATH

d’J a A U a ra ! L ! a = =
vaniarunsuavluiunlanuUaliddannulananeiy LLag‘W‘U’J’]UillWEUQGSUWIUB’mWﬂSJﬂ'ﬁ

v '
A ]

wUstumuduuauluiui Tnefdsunaewuaiisswnsuuinwaginsuauluyninunnis
audaldifuunsgiu (500 laladdegnuiadiuns) TuvaenuSunadesiivieaunye
wwulngdaniuuinsgiu (519.35 £373.66 lalalldegnuiaiiuns) FalagA1nsauued

[

lsangnutanuunesnAlIsiesiinisusulsanmwindesluainiaielviiunvinauinun 1w

q

£

amAnATLLaraglunTNINTgIU
nouilen AITdUNIIULN (2005) Anwrviialas Usiuus Louuafiswaziiesi
Aelsalulssneuia wazmsilSeuiisunmsvinuvesaissdlonuimedisgainlueinia lay

v = 2 A e a a & a & A
NQWQU?SﬁQﬂKIUﬂqiﬁﬂU’]ﬂ@ LW@ﬂﬂUW%UWLLagﬂiuqmﬂaﬂL%aLL‘Uﬂ‘V]LiEJLLa%LEUai']V]ﬂaiiﬂiu
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omanelulsmeuia waviSouiieuauauisalunsiauvenaiedeildiivide
LUATISELaLLTD3171 3 WUU A8 WUU Andersen Impactor (28.3 U/min) wuu Bio Sampler
(12.5 /min) uazwuu Open plate lagyinsfinwdl lssnenuviasiuaiund Sminveuuny
wuin 1rsesdlolfiuidanuy Andersen Impactor wazuuy Open plate lnalndidsafuly
vefimaiiudelagld Bio Sampler wuiunuldfideqadndu lunsfnunilldemsides
W Blood Agar uay MacConkey Agar d1m3unuATiss way Sabouraud Dextrose Agar
dm3uos Tneft Andersen Impactor Wianlumsifiusetng 10-20 Wit Bio Sampler 14
nalumstiv 25 - 45 undl vassdt Open plate 19an 2 $alus Tnsannnnsifushedended
wuiteqaTniionun 12 ¥iia Wuidenuaiide 7 ¥ia uazites 5 vila WeuuaiSefinuun
U 5 duduusnfe Staphylococcus spp. (688 TalatiiagnuiAnius) 5849831178
Micrococcus spp. (541 Iﬂiﬁﬁ@iagﬂmﬁﬁmm), Pseudomonas spp. (534 Iﬂiﬁﬁﬁiagﬂmﬁﬁ
ng), NFB (507 lalatlsiegnuianiuns) wazBacillus spp. (467 lalatlsdegnuiaiiuins) diu
L%@'i'lﬁwmﬂﬂﬁfjﬂ 3 gusuusnAe Aspersillus spp. (309 lalatdegnuieriiuns), Penicillium
spp. (217 lalafidegnuianiuns) wag Curvularia spp.(138 lalallsagnuiafiuns) 39nn1s
inuseelaeld Andersen Impactor

affgnad Wwudnsan (2005) Anvinisnsgaiedavesiunazitosudnalamenuna

(%

Paansal Mevue 5 unun bawn wrungUlsly snungUlisusn waunanidu wHun
#oeURURNT uazuruNUIIITALY WudnsnsIn1ssELIBeInevesia 5 wwun Selaidiu
Touuzivaimnssuanuuitussmealnglunssususiguiudsinivanaudmnssuusy
omAwsUszAlne (3.a9.) TnefiuwungUaely (4.00 sodalas) Tdnmmsszuiseiniein
fign sosaunAsunungnidy (2.14 detalus) uiunviosfiifins (1.82 sedalis) usungfiae
uen (1.66 sedalus) uazusunUImsly (0.87 sedalug) amadu ansdudunuinngai
uungnidu sesasnfe unungtaely wwunuInshly uunesfiRinig wazuwungiae
usn U'%mzut,%aiwﬁwumﬂﬁqm laun Asperillus spp. S03a9uA® Penicillium spp. LazI1a

NgYaun Aadlgynin (2008) Anw1oaAUTENBUNINLAL WAZNENIITININYDIUTU

POUTLLNG 8 YA LA BULYE NUNG NTEUE A1 @szuund Taun TSN WALNTLAIAIVAN

1
o w

1ay73 Gas chromatography-mass spectrometry (GC-MS) wui1n1sanauidunouszine

1%
Y

nunglviiniuneussiveniniian 1¥eeaz 17.79 w/iv sesasunlaun suleiovay 1.36
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w/v 9150888 0.23 w/v N5E38508ay 0.11 w/v IsnIsasay 0.31 w/v Uaunsaeay 0.02

o

w/v waganszunuiesaz 0.01 w/v mudwiu lngindfunenssivienungiesdusenauiidfy

a v A

Aagdusaiosay 67.44 uazoulseilesadsznauiididAgyfe Cinamaldehyde Seeay 65.13
d! 9°J U Idl o a 901 U d‘ A U 1 (I) U a
Fehdunenssivenuiumeassliansusenevluiduvenssimeimilounulidinil 2 vila
wazdnan13AnwIn19s¥aninnudn sutve dguslun1sdudanisiaseyves Bacillus spp.,
Escherichia coli, Staphylococcus aureus 9aign sosaunfe nung U1 nszang Tuvaed
IsW1 WaZNIEAIMaIval @usadudanisiasgyues Escherichia coli taiieaiinipien

alng) Llamnadn wazany (2009) Anwinistdiidurensemelunisdudaiesily

nsrae lneudurenssmenldlunisfne laud diduvenssmeouwes nung avle uas

[%
o w

WU NUIMTUNBUTLVYBULYY UagNIUNG aunsadudenisiaSyvetes A niger
A. terreus wa L1931 Rhizopus stolonifer luvaiziiunenssienglasanuisadudanis
La%zgﬁuau%aiw A. fumigatus wa¥ Cladosporium herbarum 19 LLazWUﬂ’l‘j’lﬁUﬁamzma
puie nung ezlad uzum yaana daduansodudinisaisaes uasdudnisiasy

voudulevans A. niger, A. fumieatus, A. terreus, Cladosporium herbarum, Rhizopus

(%
1 o w

stolonifer, Penicillium spp. wa¢ Hemicola spp. 4BNAMNUUTINUIT UNTUnauILmeauLYe

ANULNTY 100 ppm @1xnsadudntelaananilionaaedlagliisindavuuiionszavlag

v
a LY L3 I o w

/N3 KA T MR UNNTUNONTEMEDUWEUIY 3 WU au130dUEINISRSYVRNTRT
8 wiln uasdnunImeunauy a uazAugeuliuanaeainnszauiliduuniuveuseive
LY i3 el = Lo a A ! io’ LY
algnIud wAdan wavane (2014) Anwigradukuafisenelsaluaimsvesuiiu
veuTEMEINUELYIY tneganAaaduduntesiaganldlunisanae (MIC) wui Uil
wouszy NUANuNanoNgVEAIUNII93YVONTR Staphylococcus aureus Lag

Escherichia coli laaniantagl A1 MIC Wiy 6.64 mg/mL lunaueiian MIC va3u Siuveu

SEMENNATINNLgNITUSUTD Bacillus cereus WINAU 26.56 mg/mL LagaINNITANYI

1%

99AUTYNOUTIUINUNOUTLLNBUTUVIUNAARIINAIURIS AEnATla GC-MS (Gas

[

luduneusyiean

>

Chromatography Mass Spectrometry) WuitasAUsznaUnRanTId
a v < < ] a . a & v
LU@@ﬂVJML@Ja@I LAAUSLUIU LAY NasIU AB Limonene AALUUSRYAY 46.0, 69.9 wag 42.8

AUAINU
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Qe

=]

YRS ANU5ITU WAL 216 JULAUYDU (2550) ANwINan1sTudaLuAiLseun9ans

a a ¥ [

aeAUsenavluinfuveusswie (InueawazeIuea) wazlududouuaiilseNineidesiunis

douduluo1mis Tunisfudanisiasyvesuwuaiise Tnenagoulsunanaoisuau 10°-10°

1 1
a IS v A

lalafisioliagans nulte 4 vilarsllAe Escherichia coli, Staphylococcus aureus, Bacillus
cereus Wag Listeria monocytogenes Nan11¢AIUANEMNUAN 37 daALwallied 6987335 agar
well diffusion Tu nutrient agar wuitlvueauaseIueaaINITOGUEINITITYVBILUATILE

naaaund 4 viale Tuvaeiludulianunsadudasawuaiiisannsuau

(%
=

wnAfing n313U wazAmy (2002) Anwinavesarsafinainlungiiddelvesn
Asperillus niger way Aspersillus japonicas UuinEsuaziwedoanes lagldisnsana
WWualedivinazatueniuea lng@nuiNseau 3 AUWUTY Ao 10,000, 100,000 Wa

200,000 ppm WUINETAAAAMULTNTY 200,000 ppm @111308UEINTSI93 VDRI 2

! [
a VLSJQIQI L 1

yilalnaga wonandudanudn ylavesuazaiududuvesasainiinasadnuiulalail

o [

YR TI0e Nt Ay NITAU 0.01

v £

A5eAnA sudu (2013) Anwianudniusvesdadesmudaindeuduunnuggnia

[y

sognsnsthemenguenistiewmne1nsvesutinuneuatulsmeuiauning1de
Wil TnefnwusnanldssuussugeIMAaLuUsTINYIR Wasllanugania (gaseu uag

garw) daenisiivdeya 2 daufie N15AN®IAINYNVEINGNDINITUILLNABIAITVDY

Y a wa

AUfURUneIUIa wazasrvinladenisduindeulauwn Jadeimuinnm WuefiSuwaziye

Y

$7) drumenw (guundl ANTuEITMS AmEien) wasduedEwensueulnoeanlesd
fingpsuauueunalas Aadamesiaeanlen felulasaulaesnlas Telou wazwedanlas)
wuil mugnveIn stiesmenguantstiemneiasiugeioulidnsivieSesar 41.56 uay
feruFesay 40.32 Faumnssiusgsliifideddnymeadia (P>0.05)

gl32330u Ranmaniudi wazang (2002) Anviansteazaneiifinasioniseangns
suaqmiaﬁ’mwgLLazﬁﬁﬁuwg(ﬁiaL%mﬁ A. niger, A. flavus, Fusarium spp. Wag Penicillium
spp. Wneatmdulunguitaiinunasarsluansthieasaly 2 ¥lia Ao Propylene glycol way
Tween80 & ndunanaslus1misiasaiile Potato Dextrose Agar imnududusosas

= a

0.02 - 0.05 wui1 Wrduwaiiuszansninlunisdudinisiasgresieslanninasannnenu

Y

wg wazuriungiazatelu Propylene glycol arunsadugauesilauinnitiazaiely
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Tween80 lagurdungiazaiglu Propylene glycol 1 MIC agsgninefaeay 0.06 - 0.08
wag Whdungiiazanglu Tween80 MIC agseningiosaz 0.08 - 0.12

Narumol M. ag Nirundorn M. (2008) Anwin1sduguaesrvulivesunsiuneu

. . . & = = P . .
J¥L1Y anise, lime, tangerine Was1nlalunisanenlawn A.niger, Penicillium chrysogenum
wag Penicillium spp. Tagldurduneuszineaududu 20 - 200 u/ml WU drdunos
seine anise HUszansnmlunisdugaesilanngalaga MIC MU 40 pU/ml @1u150
§UE9 A. niger wag Penicillium spp. 16 60 u/ml @msaduéis Penicillium chrysogenum
10 TuvaueNundurenssmensuiwag tangerine fodldnanuidudugadia 100 - 180 pi/ml

nun$ni Jesusenu wazanz (1999) ANKINITAIVANNITIASYUALNTATIIESTY

a dgl" N R v = a A IS
pEWaIMONTUVDLTDI Aspergillus parasiticus Iapa15AULEs 3 vila A Inunalgeoy
wludalad nsauuledn wagluweniuulsion Anududu 0.02, 0.06 uax0.01 Wesidua
TneAnwiluennsideatie Malt extract agar, Com extract agar wagluwdatnalne wuinlu
2" dy = 3 (3 (% v %
91MN5LAEUTD Malt extract agar Inwnai@euiuniludalid nseauaududuaiunse
AIVANNISLASYVBUTD Aspergillus parasiticus laVNTLAUANULTUTY TBIAIUIAD NIALUY
lgdnAsyaunududu 0.06 uag 0.1 Weosidud leifsuuuluiendudalaanizNssauai
¥ v 6 @ 2 dgj dﬂl = % &

WY 0.1 LWosiFud UueImsiaesiie Com extract agar Inunal@uumaludalud waznsn
a v O a S Y] Y v s 2@ &
wulgdnanunsadudinisiasyvetelavssAauAMUIINTY 0.02 Laz0.06 LUoSIHUR duuu

& v & a v o a & vy Y v s & & i
Wantlng @159 3 vila @130 dudinsiadyreadislafinnuidntu 0.02 LWasIGun ue
NNTANBINUTT a15919 3 vlladinalunisnseAunisasiansesramenduiileldansiaiily
P RHIRGOIGREYY

Goni P. uazAny (2009) Anwinisduginmsiasavesgadnlumalossmevasansuay
seninaidiuvenseveniungiveuweludngdiu 1 de 1 lneusuns lngvinisneasdly
wUATLS8uNsUay 4 ¥ila bawn Escherichia coli, Yersinia enterocolitica, Pseudomonas

. . = a a v 1
aeruoginosa k&g Salmonella choleraesuis WagWUANLILASNUIN 4 ¥8n LAwn
Staphylococcus aureus, Listeria monocytogenes, Bacillus cereus Wa ¥ Enterococcus
faecalis wui1 Weldanudutuvesasiudsununteefignaza1uisnduginisasyveie

E coli la wagilaldmiuiduduiiuinignazaiursadudanisiasyvesido L.

monocytogenes, B. cereus Waz Y. enterocolitica 1An1g WelAudedislossivevesans
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wauiilagldinaila Solid Phase Micro Extraction (SPME) lU¥nesdusznauvesansse Gas
chromatography-ion trap mass spectrometry (GC/ITMS) Wu11 mig%uaalﬂumiﬂizﬂau
fifanngelu 3 asfisudinmasiyuosuafife uanantusmuans 1,8-cineole uagnI3ys
FadoindglumaifisdszavinmuosyIuals

Matan N. uaganiy (2006) Anwin1sdudansiadyvenainvesiuvonszieway
senine munguazeuwsludasidiu 1:1 meldanizeniaiignaiunu fe TuTunw
pondlausn (feunindesas 0.05-10) was iUSununueulnoenlusgs (Gesas 20 wie
40) Tngvinsnadeuiuiiest 4 via Taud Asperillus flavus, Penicillium roqueforti,
Mucor plumbeus Way Eurotium spp. 8@ (Yeast) 4 vila lawn Debaryomyces hansenii,
Pichia membranaefaciens, Zygosaccharomyces rouxii 8¢ Candida lipolytica Lwa¢
wuaisy 2 9fia lewn Staphylococcus aureus wag Pediococcus halophilus wuin Tu
anmefifiUnueendiaui weaiveulaoonlefas diduveussiveran annsndudinig
W3yvesgatnlan wazluaniiefing ansazanenay 1,000 lulasans asadudinisiaey
204 C. lipolytica way P. membranaefaciens Ysuiai 2,000 lulasans anunsadudanig
LASYVBY P. roqueforti M. plumbeus Eurotium spp. D. hansenii, wag Z. rouxii. Vel
A flavus Fedldmnududuvesihiumeuns whifurdeunnni 4,000 lulasans

1naifediirdesinlimiulseansawvenifunensemeugunn n1ung
nelaf ouiwe lung 1Wefn Tangerine oil ffaan uavuziviu Tawdsanslnunadounylu-
Fals nsmuuledn warlnunaiBenuuleen Jisusezasuazein faruausaluns

(% (%
[ N

vgaegatnlauandeiy dawandlunnsen 2-7

e
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3.2 Yaquazaunsalinldlunisnaaas
3.2.1 asaiinldlunimaaas

n1snaassldo1misiasaiie Sabouraud Dextrose Agar (SDA) Blood Agar La
RPMI1640 wuudnsagy Tned Agar SAn pH WU 7.420.2 71 25 esmawalded thdunew
ssmeildluntsnnaou 4 via Mdun Yisfumeuszieoule nung nelas wazgiuea An
U3t geavnssuiedeanenlne - Ju d1in dvihazatsieniuea 1nsa AR e

avon heulalumaalsy wag Virkon

3.2.2 gunsainldlunsnaaas

(1) Autoclave

(2) MaRANAADY YUIN 15 Uadans waz 50 Hadans

(3) Eppendorf

(@) ndosgansIAl

(5) MUBIMTABNTe (Plates)

(6) fustio 30 parLealid LAy 35 amLraiya

(7) vhadeids (Loop)

(8) Huidede

(9) WK

(10)lulAsUiung

(11) Jnines

(12) uHufan

(13) Wk Parafilm

(14) w3aag (Vortex mixer)

(15) 96-well tissue culture plates

(16) vauA3lauunn (Duran bottle) 100 250 500 wag 1,000 Jadans

(17) 31889 N34 38.1 LYURUAT 817 76.2 LURIAT g9 53.3 l9uRluns 31WIU 2 ¢
(18) Microplate Reader S0 Thermo Scientific U Varioskan Flash Multimode
(19) Lﬁ%\‘ii’mﬁmi@@ﬂﬁuum §%a Thermo Scientific U Genesys 20

(20) 4ATDIINANISIANVUIANAN EVFe Kestrel Ju 3000
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(21) Gas Chromatograph-Mass Spectrometer 5;‘14 MassHunter GC/MS Acquisition
B.07.02.1938 08-Sep-2014 Copyright © 1989-2014 Agilent Technologies, Inc.
(22) Gas Chromatography — Flame lonization Detector (GC-FID)

3.3 N1SLAINDINITLAL YD

(1) Fremsasadeldludndunuisnaiidouifulitminveemsiasie
sz win USTIUTIALA

(2) avarsemsiasute wiluliusiAnidesie Autoclave Ainusiy 15
Uous/m519in gl 121 ssmwaded Wuan 15 widl

(3) ﬁﬂiﬁauqmmﬁmmmmiL?:mﬁaﬁ?ulﬁuawizmm 45-50 99ALYaLTYE IUNa3
TuaIue msasade seauesiasutondef waznsvaeudouiniiweUs Uurdely neu

Ul mndslildinunaamall 8-10 ssealdya

3.4 NILAILUIDIATN

L%@i’]ﬂ’]@lig’m Candida parapsilosis ATCC22019 LLazL%aaga%wmﬂ?mnmé’au
laun Aspergillus fumigatus, Candida albicans, Curvularia lunata, Trichosporon asahii,
Staphylococcus aureus, Bacillus cereus Wag Pseudomonas aeruginosa b 5UA113
DT IZRAINAMAINI9TIINE ALzLINEMARS Patnsaiuineds Tnewdefithunly

esuazUnluguunaumgil 30+2 samwalisd ausEezIaIN1TasyveLlousaryln lny

[
P

501595 8UANULTNT UV DT DFIT

(1) wisiundearudutuiesay 0.8 funannidoldlunsesmnaes

(2 Whadede dadegadniiviosnimeaeuldaduiinge welidenaud
dundesoay 0.8

(3) svdudegadniensiumeldndesganssamiviotanudu (Turbidimetric
method)

(@) Vn9de91atenu3snsunmsgiu Clinical & Laboratory Standards Institute

(CLSI) vpai¥aupazyun



a7

3.5 35n15NAa09

1Y

a dy I3 v} a wa 1 I~4 1
mmﬁ]sJuLﬂumsmaaﬂuimuﬂgummi LUINISNAaDIRRNLUU 3 939

3.5.1 N15NAAR9Y9N 1 N15IATILHBIAUTLNDUVIUINUNBUIT LY

1% (%

duveuszivens 4 vl laud nung sule agladvey wazgIuea dadinssn

6 A IS

29AUsENaUN AudinTeslelfeingimansuazinalulagPansaluniinede lngd
T8azBEANTITUAINIANLIN 2. kay TAT1wrUSInaEsyIueatueIniaLiiaIaNuly
24 52119 A18LAT89 Gas Chromatography — Flame lonization Detector (GC-FID) 1agdl

$19880UANTTITNUAINITITN 3-2 LAZAIAKLIN Q.

A15197 3 - 2 S18aLLREANISIEIY GC-FID

BAVDIADANT] HP-INNOWAX au1a 30 tums X 320 lulasiuns X

0.25 lul@asiums

gauunNivY injector 220 peFLyALTYH

a

9auMHYe9 column gamaliusun 70°C wwgamgiiiiu 100 °C 14 rate
4 °C/min waziiugamngiilu 150 °C law 14 rate
1 °C/min singungiidu 220 °Clae 14 rate

10 °C/min wag hold A9lA 5 w1

gaun)HYee detector (FID) 220 BIFLTaLTYd
finediaw (Carrier gas) fediden (He) onsinnsiva 1 faaansnoundl
Usumsn19an 1 lulasang

3.5.2 MN8N 2 nageuaNududungavesiniureusEive uasasinANy

A2910 NA1U15AFUEINTRIYVRUYDYRTNAlaENTHURELAATY

1AL TUTUA1gA (Minimum Inhibitory Concentration, MIC) #3835 Broth
Microdilution test AN33811M5§IU CLSI (M27 — A3 dwsunaaaudias M38 - A2 §1mTusn
418 wag MO7 - A9 dusununisy) wasUseyndldansd (Resazurin) lun1sdanmnisiasey

YouTeatn 1NNMTInnsdsunlasdvesasiagldinies Microplate Reader
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3.5.3 11519989Y97 2 NMSTEULTIBUUSEANENINN1sEUEIatnaNduaNsEIY

auwwe nung nzla¥ g3uea wae Virkon luan1izlaszme

AnwUseaninmduguregatinveniduveussmeeuwe nMung aglas eugenol

(%
~ =

wag Virkon lag35 Vapor diffusion method waidanauszd@nsninnisdudauiegadn

Tngn1stiudiuiu waznisdanalalatdueaie 35 Vapor diffusion method virlansdl wagil

MUIUNTNAABIAINITNA 3-3

(1) wisuewnsapauteldaduauemnsasaiousazauuszann 20 fadans an
e siasadolius

2) wssndelsdiaaduduyszanas 2,000 - 5,000 lalafisagnuiAiiuns spread
olate Tngldieasluaimsidondoudafivionls 100 ul wazvhnnsinaedeli
nsTAEThRIUIEINIAELTL (Sterile spreader) nasaniumAlius

(3) eurupan Pidua1weman LaginauenmsiasadelisuuuEnean fanm

N3 1

——
e——

N I a ¢ & &
AN 3 - 1T ANTINLNUAFN Iu?ﬂqu@qﬂ'ﬁl@ﬁ]%%@

@) venihifuneuszmelituusiuiar Taeldusun 500 pl wdsaniduld parafitm
NurauUINvIALUa kLY

(5) Funatlumslauduian Bluvanlvaduna 4, 8, 10 way 24 Hlus

(6) Unilgamad 35 esrwaldya Wuszoznan 24 uag 48 lus udrnguna

NINAADN
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(1) Fadenunduneussmenliussansnmiian dilunaaessiuiugnaaesssuy

Jsuannna

AN 3 - 3 IUYANITVIAERIUTEABAMTeslasureanuniuveusvelunsiugute

[
| A

RINADTRIATN 1 iln

oy

Udiuvieussve AN
4 4lug 8 dluq 10 Falus 24 4l

aULYY 3 Yn 3 Yn 3 4n 3 4n
nung 3 Yn 3 Yn 3 4n 3 4n
nelad 3 90 3 %40 3 90 3 90
asguen 3 %40 3 %49 3 %9 3 %0
YAAIUAY 3 %40 3.9 3 0 3 4n
33U 15 15 15 15




50

3.5.4 NM1MAAR9YIT 3 UszliulseansnnwvasunduveuszsmeiioUssyndlyluviosd

fszuudsuannd

[

lunmeaesiildgnaasivuin 0.155 gnurAduns lnslainauiuay 10 93lug
n1sneaedluniealissuudivenia gnaaelianuvazAnIng 3-2 J31UIUNTNARBIA

AN 3-4

'
j — ,./_ —
naaN ,” O }‘ > —- 01 U180 A

|

4

I
G Arememcnnann —
.-..‘ — = 3 : /
/Ef -

I3 ¥
n. asRUsznaunelugvaaes

2. pwAudinsennzdauuuaess

A9 3 - 2 dnwaszvesildlunmmeass

n. serUszneunelugnaaes

*

A dl ¥ dy dy -dl ldﬁl = ¥
Aaqan ki lunigmeanuesaeden ldimaaadnli

U ANATUTINANIZEIUUUVENE
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ASn1snAaeg

(1) vheuazongreasdlagldunenanieluesujuRnsinusasiuluvesy
(2) Fainausyuiee1nia asvaenaslunini 3-2 lneinaumiania ansaususesiu
ALLsIvesaule

(3) negouAUUaBngevenaaadlatlydis open plate 1slilugnnassnitainay

a

Junan 1-2 $alus uwdnhluvufioamall 35 ssrwadea Wunan 24 9alus wieldduen

Y
USunaugadnisusulugnaaes
(@) USuUSunauwarAuLduduYesinsureusemelnainnisneased 2 tngldminy
Wuduveaisulunisneasad 2 Wupnududususy

(5) s uUseansnmusaiiuveusemeilioUssynaltlugnaassninisvyuiey

v ' ¥
o w =

91717 1Aen15379 plate NTUTuvensTveaglITuULYBIENAADY UaLI9 plate NHlweYa

a

Fwlinuaavesd antulainaulusedudian wWelvillenieayuisunislugvaaes

a

10 H3lus wavnslilvinsy 24 Filus viasantudinuemsidesde lUuigumail 35 aeen

9

waldea 1una 24 uaz 48 Flue lnedyneuaude yanisnaassiililduniuneuss et
Tulug

(6) Tuiingaunnll Anuisaay uazeududuivsnglugnaaoynass

M3NA 3 - 4 PnuMImeaeslsEansnnvesdunensseeUssendldluiesiilssuy

UFuenie Ngaumgiivios

@IN | IIWIUYANIINARDY ADLUBIATN 1

AUNDUTZLNY A
isuneuszveidadanainnsnnaesi 1 2
wag 2

yanuau (lailddrsfuneuszine) 2

33U a4
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uni 4

NANISNAABILAZIITAINE

nansnaaeslunsAnuniutsosndu 4 @ auunusidunside sl

(1) wanisAnwiesAUsEnovresinTunensymendazydaluaninzvounad uay
sAUsEneUYeasyTusaluanizvadlesyveigumniivies

(2) waﬂﬁﬁﬂmﬂiz%w%mmﬁé’ugqmiw%zgmmL%@ﬂ;a%wmaﬁwﬁwamsmaﬁq q
¥iin @slapedlalumaslsy wazvirkon men1sdutalnenss

(3)  wansAnwUsyansnnwesitureusymeluanzvesleseime

() mamiﬁﬂmﬂizamﬁmwmmﬁ;wﬁummzmamuwg nzlad waz Virkon Lile
Uszgnaldrugarassifinsmyuiisusindlusiesidszuuuiuennie

1AYLAAENISNARBINSIUALLDUANANISYIAABIAIY

4.1 NaN1ISAN®189AUSENBUVDIUIUNDUTLE

Y

hifumenssimeauis nung agla uargduea nmvinesdusznaundn 15 i
Fru1AT 09 Gas Chromatography-Mass Spectrometry (GC-MS) i flu fia3esiiedde
Ingrmansuazinalulad gunasnsaluminesds Meazdendinianuan a. lduafanied
4-1 wagn i 4-1 nudnthfunoussnesuls n1uwg wargiuea TarsgIueaiiy
psAUsENBUMANgeRsTorar 60.504 83.096 Waz 89.627 AwdIRy eansyIueaiinaviany
afnfiunanderuadivivadiingfrdmalfidogatnme (Filgueiras uay Vanetti, 2006)
FauansnaseutdulUlumafedufunisfinuives diggn lawnadng (2009) wazn1sAn
299 Euge nia Pinto (2009) s?fai’maqﬁﬂizﬂamaqﬁ’]ﬂummzmamuwg U113 Eugenol 4
ovay 853 luvnsiindunenssenslaivey fia1s Eugenol Wilesdauay 2.381 uAnuans

2,6-octadienal $away 28.086 WWusirusenoundn
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A5 4 - 1 ssdusEnaunanvenituveussmeauwe NMung svled wazgduea 13

AATILVMILLATDI GC-MS

nung(Clove) auLwe (Cinnamon)  azla¥ (Citronella) g3uaa (Eugenol)
2 6-octadienal, Gtral
Eugenol (83.096) Eugenol (60.544) Eugenol (89.627)
(28.086)
Phenol, 2-methoxy-4-
Sulfur tetrafluoride 9-Octadecenamide
(2-propenyl}, acetate  Citronellal (18.045)
(6.337) (4.530)
(8.493)
9-Octadecenamide, Benzyl Benzoate 6-Octen-1-0|, 3,7-
L-Lactic acid (1.978)
(3.241) (3.989) dimethyl-, (9.520)
Phenol, 2-methoxy-4-
9-Octadecenamide,
(1-propenyl}, acetate  o-Cymene (3.640) O Hexadecanamide (1.250)
5.067
(1.867)
Hexadecanamide Cinnamaldehyde Tert-butyl(methoxy)
Geranyl acetate (5.024)
(1.034) (2.785) dimethylsilane (0.726)
Hydroxymethyl 2-
2-Propen-1-al, 3-
hydroxy-2-
phenyl-, acetate D-Limonene (3.880) Silane, octyl- (0.198)
methylpropionate
(2.633)
(0.796)
1,3-Dioxolane, 2-
4-Cyano-1-dimethyl (+)epi-
methyl-2{d-methyl-3-
(tert-butylsiyl Bicyclosesquiphellandre  Mannosamine (0.174)
methylenepentyl)-
oxybenzene (0.619) ne (3.156)
(2617
14,7 - 1,3-Benzenediol, o{4-
2-Propenal, 3{4-hydroxy-
Cycloundecatriene, butylbenzoyl}-o-
Safrole (2.060) 3-methoxyphenyl-
1,59 9-tetramethiyt,, methoxycarbonyt-
(0.170)
(0.514) (2938)
4{(1E)}-3-Hydroxy-1-
alpha-Phellandrene
Caryophyllene (0.371) 1852 Eugenol (2.381) propenyl)-2-
1.832
methoxyphenol (0.128)
Caryophyllenyl 1,6-Octadien-30l, 3,7-  Cyclohexanemethanol,  Phenol, 2-methoxy-4-
alcohol (0.225) dimethyt (1.543) (2.346) propyt- (0.108)




Chove oil [Chove oil1.0)
2 xi0 8
g 2
i.8
1.6
1.4
1.2

1

0.8

0.6

0.4

Q.2
nl

Eugenol

NUNg
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250 500

Cinnamon ofl [ Cinnamon ol )

£ x0®

-

Q4B
1.6
1.4
1.2
1
0.8
0.6
0.4

0.2
i}

F50 1000 9250 1500 950 2000 22E0 SN0 2

| L

750 3000 3250 3500 750 4000

ULTY

250 500

Eugenal oil {Euganal oil.0))
'g i 8
a 2
1.8
1.6
1.4
1.2
1
0.8
0.6
0.4

0.2
0

750 1000 92530 1500 1950 2000 2250 EZ5O0 3

750 3000 3250 3500 50 4000

=l
gIUva
Y

250 500

g i 7
o [

5

750 1000 92530 1500 950 2000 2Z2E0 Z500 ZTS0 3000 3250 3500 3750 4000
Citronalla oil (Citronella oil3.0)

0 Ny .|.LI|

aglas

|

250 500

F50 1000 9250 1500 1750 2000 2Z2ED Z/00 2

750 3000 3250 3500 750 4000

A9 4 - 1 saduszneunanvesiniuvienssmeuauwe nung aglad uazeduea 913

ATIZUAIELATDT GC-MS
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1%
o

Wethduveusevel magouAIUNTUYRIETYIUDR NTveriian 24 Talus Tu
anzlesemeaaumniviesmneds Head space wuinlesemetdurauseimenIung aule

wazgiuea Ta1s Eugenol iuasdusenaufosay 40.27 21.95 uag 66.95 MUEIRNU AaLanT

Tupnseit 4-2

A1519 4 - 2 SevazvasgIuealuinduveussmeluannvveavaiaslasuive

¥ o IAIINIILLNY SewazvasgIuaalulnliuvauszive
UINURDUTELNY e m o a
UaaNIU/UMN f01738YDILUAN dnnzlossine
nung(Clove) 0.033 83.096 40.270
auLwy (Cinnamon) 0.083 60.544 21.950
agla¥ (Citronella) 0.025 2.381 ND
g3uea (Eugenol) 0.038 89.627 66.950

4.2 wan15ANeIUsEENSNIWNITEULINITATY VDA YRATN

nmaaeuaudutuianvesitunensseeus n1uwg nglad uazyIuoa lu
nsfudanisasguondogadn susuasdniedldluthuiousaslsmeruia Téun
Tnfenilelunaslavi (Sodium hypochlorite; NaOCU) waw Virkon lasmageufiuitiosnanasgiu
C. parapsilosis ATCC22019 LLazL%aqa%WﬁLLsﬂlﬁf\]Wﬂéﬂmﬁam wiadudesn 4 vila laun
C. albicans, C. lunata., A. fumigatus ag T. asahii LUATLSE 3 vlm bawn B cereus,

P. aeruginosa WUa¢ S. aureus

4.2.1 nan1sAneranududunigavasuidiuveusive leihsulaluaaslsn uas

Virkon Tunnséiugansiaseyvas C. parapsilosis ATCC22019

Han1InadeuITureNTEnenIung auwe azlas guea luhsulaluaaalsi
(Sodium hypochlorite) wag Virkon Atuduiosas 0.00068 v/v 84 0.35 v/v lun1sduds
N13493YVRNTOTNINIF W C. parapsilosis ATCC22019 TpgdananisiUasuaves resazurin
Aan il 4-2 aziiuledn waadl 7 (geeuauiilildieqadn (negative control)) resazurin &
aunduliasuwdas Tuvaguain 8 (gaauaunlalaundureussive (positive control)
a . a NS a & = a Y] a a A
dved resazurin WasuINAUIRW AN Nszuena 24 Tilue wasdvuydniissusia 48

s fatuAruutusigavesintunenss e livinlidves Resazurin wWasuwladly
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fio dhuvenszimeniung auiwe wargIuoa anudududesar 0.175 v flszeriaan a8
F2lus Tudruves Virkon liia1u1sngunaannnisideudves resazurin 1 1io3a1n
ansazany Virkon fldusmyilsiiinasuniuieniseunanisiuAsudvesans resazurin 3914
nsgIuRaYINEER1 Wudndl 48 F9lus Virkon arudududesas 0.015 vy aunsadudins
\Wigveate C parapsilosis ATCC22019 1 wé’qmﬂﬁ?uﬁwlﬂﬁ’mmmi@ﬂﬂﬁmmL‘ﬁaﬁué’u

NIDIUNANITNARD

YU 35 29ANIaLTE 24 U9 UM 35 99ANIALTeE 48 Y29

1. dnsiuvauszmieniung (Clove)

35 0.175 0.0875 0.04375 0.02188 0.0109: Negative Positive - 0.175 0.0875 0.04375 0.02183 0.01094 Negative Positive

9006000®

'\'....\..
A
0 N
.......\.

2. dndiunauszigaule (Cinnamon)

0.35 0.175 0.0875 0.04375 0.02188 0.01094 Negative Positive 0.35 0.175 0.0875 0.04375 0.02188 0.01094 Negative Positive
A ."‘5' e~ ,»": 'f?:\ VA SR
v !

7/

4% % »ﬁ‘““ »

0.175 0.0875 0.04375 0.02188 0.01094 Negative Positive 0.35 0.175 0.0875 0.04375 0.02188 0.01094 HNegative Positive

0.35 0.175 0.0875 0.04375 0.02188 0.01094 Negative Positive - 0.175 0.0875 0.04375 0.02188 0.01094! Negative Positive
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YN 35 aeAnwaLded 24 42lu9 UUN 35 29AaaLted 48 Tl

5. oy lalunaalsi

0.175 0.0875 0.04375 0.02188 0.01094 Negative Positive .. 0.175 0.0875 0.04375 0.02188 0.01094 Negative Positive

0.125 0.0625 0.03125 0.015625 0.007813 Negative Positive

n51930yves C. parapsilosis ATCC22019 7 24 uay 48 Flus

N1381UAINITAANAULAIAYUYVBY resazurin (OD ; Optical Density) A181A3037R
nsganduuadtululasinan (Microplate readenininug13ndu 570 wag 600 UILULUAT

=

Tag  mnugneau 570 wilumns Indvuy
ALETIAAY 600 WIluAg TndunRy
ansMsmuINanSIUABUAYeIENT resazurin
AN1saAnauIadluLAaEngE = A1 ODszo — ODgog
N1581UNA
T8 ODsye > 0 Ao Sinswasudvesans resazurin mmf’@ul,flu‘amg (ﬁmﬂﬁﬁfyﬂmﬁgﬁl)
ODgop < 0 Ao Taifinsiaeudvesans resazurin (aifinmsiasavoaie)
wansianmdl 4-3 awdhulddunenssmenglaslisnmagandunasgslunnaududy du
yanefsans Resazurin Wasuandiiududvumluynaudiutu wansimidunensyme
nnarlasldannsadudinisasavende C parapsilosis ATCC22019 I Tuvaritsfumes

a a 1Y) Yy v v ]
igL‘WEJﬂ']u‘WQ ULYY LLasgﬁau@aVlizﬁanm 48 EU'JINQ ANUIUVUTDYAL 0.175 @118 U

a dyj b4
ﬂ’ﬁL"ﬂiﬂJ‘UB\‘]Lﬂiﬂlﬂ
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OD C. parapsilosis 24 hr

— B — Clove  seeeeeens Cinnamon — A — Citronella

—+— Eugenol —— Positive Control =——@=—— Negative Control

1%

AN URLUAVRY Resazurin AiatduransemenIung aulve azlas wazyIuea
Niszeziian 24 Galug
WU x fie Fevavauidutuveiiiuvenssivgudasiln

WYy Ao AnsiUAsuEved resazurin (OD ; Optical Density)

OD C.parapsilosis 48 hr

— . — Clove sss s Cinnamon —=— Citronella

—+— Eugenol —&— Positive Control —#— Negative Control

1%

A1n15LUABUATEY Resazurin AanduneNsEImEnIUNg aue avlad LazgIuen
fiszeziian 48 Falug

LN x Ao fovazmnududuvesiniuneussmeusiazyia

WY y AD mmiamﬂﬁmmwm resazurin (OD ; Optical Density)

AT 4 - 3 ANITAANAULAIYEA resazurin N5eiIa) 24 Uawd8 Fala
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anssazuanudududian (M) vestiuneuszivie ledeulslunaslsd waz
VirKon Iumié'fusj’jﬂmil,ﬁiwaﬂ C. parapsilosis ATCC22019 fiszorinan 24 way 48 Falus
Fap37971 4-3 WU ﬁﬂﬁwamzmsmuwg BULYY UaryIuea 71 48 Flue Anudiutudes
8 0.175 v/v anansadudsnsiasawes C parapsilosis ATCC22019 I Tuwassfiensviany
dzo1m Virkon Manudududesay 0.015 viv uilsienlalupaslsy wazituneussive
nzladvenlilausadudinmsesyvoanteld

M3NN 4 - 3 anuntuigavenintuneuseme ludeulaluaaalsv wayVirkon Tunis

(%
LYY

§U89N15493v09 C. parapsilosis ATCC22019 7i 24 uay 48 Flus (n=3)

AU Oils MIC 91 24 931, (%v/A)  MICs i 48 3. (%v/v)
1. muwg 0.0875 0.175

2 UL 0.0875 0.175

3 G » -

4. g3ueaA 0.175 0.175

5 loneulalunanlsn \ -

6.  Virkon 0.007 0.015

vanewn - vaneie llannsadudinmaaiauesgadld

4.2.2 nsnagauandutunigavasidunaussve lufeulaluaaalsi wazVirkon

lun1sdiudanisiaseyvategadiniuenlaannfaindau

Tumsvnaeumududushaseshiuvenszme ledeulsluanelsi uazvirkon Tu
mié’ué’jqmiw%zyfuaaL%@ﬁ;a%wﬁwﬂlé’mﬂ%qLL’mé’amﬁgq 6 ¥in LAwn C albicans, T. asahii
C. lunata, A. fumigatus, B. cereus, P. aeruginosa wa¢ S. aureus TaaldAududua g
ihifuvonseive Toifewleluaaslsy uas Vikongegniifesar 4 vy 91nand 4-a nu
%ﬁwamzmamuwg DULYE LLazgﬁuaaﬁmmmmmiumié’uéy’amiLﬁ]%fy,%a C. albicans
Iefaududuioas 0.175 7 48 F7lua sesasn e luieulalunaslss fifosas 1 v

Tuvagnaglaiveuliaunsadudainisasyveaaslaluynanududy
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OD C.albicans 24 hr

i v = lLQS 0.4

— & — Clove -==x--- Cinnamon —#A— Citronella

—+— Eugenol —— Positive Control —— Negative Control

(%

AN15WABUEYRY Resazurin dotrduneaussineniung aule nzlas wazyIuea
NszeziIan 24 Talud
WAU X AD S9UALAUINIUYDIUNITUNBDUS LML LAALIUA

LAY y A8 AINTIAANAULENYRY resazurin (OD ; Optical Density)

OD C. albicans 48 hr

]
—A
-
0.3 OQS 0.4
— O — Clove ===%=--= Cinnamon —A— Citronella
—#%— Fugenol —@8— Positive Control —@— Negative Control

(7

AN1TWABUEYRS Resazurin detndunoussineniung aule nzlas wazgIuea
Psreriian 48 Tlud
WAU X AD S9YAYAUINIUYDILNTUNDUSLELAALINA

WUy fiB AINITAANAULEIYDY resazurin (OD ; Optical Density)
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OD C. albicans Cl2 24 & 48 hr
25
A
> 409\
15 | 4
‘\ . 2 . 2 O
1 8% 4
05 \ﬁ\. ‘\‘
0 coo—o ERLES o o
0] 0.5 \‘ﬂ,_‘_. 1.5 2 25 3 35 4 4.5
0.5 B TG smiminimimimiziinia Y
-1
--A-- (Cl224hr ---©---Cl2 48 hr —@— Positive Control —@— Negative Control
A, ANISWABUAYDY Resazurin siolutpoulalunaslsyl Nszesinan 24 way 48 F7lua
WAU X AD S9UAYAUINIUYDIUNLTUNDUSLELAALIUA
& 1 S - . .
WNU y AB AINIIPANAULENIYBY resazurin (OD ; Optical Density)

A7 4 - 4 ANISRANAULAIYRY Resazurin ial¥e C. albicans

NSNARBUNSTUSINNSIASQI0Y S.aureus HANSNARBUAINIT 4-5 agwiulaindndu

ay 4 v/v Nszezingn 48 Tl

VIRNTEVENIUNG BUIY WazgIuen NAuliutusosay 0.0875 v/v amnsadudansiasyves
alanai 24 uaw 48 Falus sesa fe selasveusesay 0.5 v/ uae ldeulalunnslsvisey

OD S. aureus 24 hr

77 7S U3 085 04
k./—ﬁ ]
-1.5

=0« Clove

---&--- Cinnamon

—¥— Eugenol
—@— Positive Control —@— Negative Control
A, AINSUASUAYDY Resazurin ARUNIUMDNTEIAE NSreIan 24 Takad
LAY X AD SPYAYAUINIUYDILITUNDU LY LAALIUA

WY y A9 mmi@@ﬂﬁuumﬁuaa resazurin (OD ; Optical Density)



OD S. gureus 48 hr

L 3

0.2 0.25 0.3 0.35 0.4

— O — Clove ==3%-=-- Cinnamon —k— Eugenol

—8&— Positive Control —e— Negative Control
1 d‘ I . ! Qo} £ q‘ &
9. ANSWABUETDY Resazurin BUILUNRUSTMY NISyesiian 48 97ku9
WAU X AD S9UALAUINIUYDIUNITUNBDUS LML LAALIUA

LAY y A8 AINTIAANAULENYRY resazurin (OD ; Optical Density)

OD S. aureus 24-48 hr

4.5

—4&— - (2 24hr —8—(l2 48 hr =—@— C(itronella 24 hr

—8— Citronella 48 hr =——@=— Positive Control =@ Negative Control
A, ANsiaBuAYEs Resazurin detnsuneussmenasluienlslunasls fssosiim
24 way 48 Falug
LN x Ao Sevazenuduturesisunensy e usazdn
WUy fiB AINITAANAULEIYDY resazurin (OD ; Optical Density)

AN 4 - 5 AINTAANEULEIYDY Resazurin #oLB S. qureus

62
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HANISNAFBUNY B. cereus AMNAMNT 4-6 U UNOUTLNENTIUNGUALYIUDAL]
ANNANLTRLUNTIUIINITIRS Ve AR lAT ALNTUSeRas 0.175 v/Av i 24 uay 48

719 5998911 A luwfeulalumaslsndaeas 0.25 v/v hazaulwesasas 0.35 v/v

OD B. cereus 24 hr

......

B 0
05 L
0 T
05 hHﬂE .f\‘l al ‘= [alie] aac oz "‘-a 055 04
) \B\___________________.————‘l
-1
15
— 0 — Clove =-==%--- Cinnamon —¥— Eugenol

—@— Positive Control —@=— Megative Control

1 d‘ I N ! 96’ U q‘ &
A, AINSURLUATDY Resazurin MouUNIUMeNSEY NSeian 24 F2la9
WAU X AD S9UALAUINIUYDIUITUNBDU LB LAALINA

LAY y AB AINIIAANAULAIYBY resazurin (OD ; Optical Density)

OD B. cereus 48 hr

. @
05 ““-\
0 \"“-\
05 Mﬂ'; :ﬂ‘l ‘S\N: Q2 025 03 =~ \\fjéS 04
|
-1
15
—&— Clove ---X--- Cinnamon —%— Fugenol

—@— Positive Control —@— Negative Control
1 d‘ I . ! go’ £ q‘ &
9. ANSABUETDY Resazurin AoUILUinNsyie Nsyesiian 48 97kud
WAU X AD S9YAYAUINIUYBIUNTUNDU LB LAALTUA

LAY y A8 AINTIAANAULAIYBY resazurin (OD ; Optical Density)
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OD B. cereus 24 hr

4.5

—2&— Citronella 24h  --03--- Citronella 48h —%—CI2 24h

--4F-- 2 48h —@— Positive Control ——@=— Negative Control
A, ANsiABUAYEs Resazurin Aethiuneussmenasluienlslunasls fszosiim
24 way 48 Falug
LN x Ao Sevazenudiuturesisunensy e usazin
WUy fiB AINITAANAULEIYBY resazurin (OD ; Optical Density)
Al 4 - 6 AnTsEANAULANUY Resazurin oVt B. cereus

slevunmedeuiuie . aeruginosa wuin Taienlslraslsiitesas 2 v @wnse
Fudinisiesyventeldiisveriaan 48 Falus Tummzﬁﬁwﬁwamzmamuwg BULYY LAy
Juea Fedldmudududesay 4 vi dudhduneussmenyladrasmududuildnaaouls
mmmé'fuégqmm%agsum P. aeruginosa ¢ wamasannd 4-7

OD P. geruginosa 24 hr

4.5

— 0 — Clove -==%--- Cinnamon —4A— Citronella
—¥— Fugenol —A—CI2 —@— Positive Control

—@— Negative Control

A, AN UALUAYDY Resazurin saundunreussewazlvneulalurasls Nszezian
24 9319
WAU X AD S9UALAUINTUYDIUNTUNDUSLMELAALINA

LAY y A8 AINIIAANAULAIYBY resazurin (OD ; Optical Density)
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OD P, geruginosa 48 hr

4.5

—@— Clove -=%--- Cinnamon —4&— (Citronella

—%— Eugenol —A&—C(CI2 —@— Positive Control
—8— Negative Control

9. Ansasudves Resazurin sevsiumenssmeuarlnioulslunaslsy isvovinan
48 w9
LN x Ao Sevazenuduturesisuneysye uAazn
WUy fB AINITAANAULEIYBY resazurin (OD ; Optical Density)
Al 4 - 7 AnsgandulasUas Resazurin /ol P. aeruginosa

nsnAdeufude T asahii 9ol 4-8 nut Tudeulelunaslsvifesas 0.5 vy
ausasusanaidyedeldfisrozinm 24 uay 98 Halus so9aeufe Yituvenszine
nung $esay 0.5 uay 1 v/v fisveyiaan 24 way 48 alusnudiy thifunonssveauie
ua g3usa udududosay 1 v fiszeina 24 way 48 dalus aunsadudsnisiaioes
o T. asahii 1§

OD T. asahii 24 hr

s —g . 2 =L =% 45
05 P R e A e 'y
— O—- Clove ---%--- Cinnamon —&— Citronella
—¥%— Eugenol — A2 —0O— Paositive Control

—@— Negative Control

n. An1swasudues Resazurin setiuneussiveuasluionlslunaslsy fiszozian
24 F3lu9
LN x Ae SevazenudiuturesisuneusT e uAazan
WU y AB mmi@mﬂauuawaa resazurin (OD ; Optical Density)
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OD T. asahii 48 hr

™~

T

4.5

]

— O — Clove --=%--- Cinnamon —#— Citronella
—¥— Eugenol — A (2 —@— Positive Control
—@— Negative Control

9. Ansasudues Resazurin sevsiunenstmeuarlnieulslunaolsy fisvovinan
48 Flus
LN x Ao Jovazanududureniniuneustmeusazyia
WYy fB AINITAANAULEIYDY resazurin (OD ; Optical Density)

AT 4 - 8 AINITAANAULAIYEY Resazurin #Bl%d T. asahii

¥
o w

n1snegeuANduTuRNgnlun1sEugNTe A. fumigatus 31NANT 4-9 WU WY
VOUTNENUNG BUWYEY Uazgusanududusosas 0.25 v/v @1u15adudinisiasyves
. 1% v P %% Y v

V09 A. fumigatus ¢ auaae leneulaliaaslsndesas 0.5 v/v wagindiurenssivenslas

2 v/v Nssezandund 24 way 48 979

OD A. fumigatus 48 hr

_i_ — 15 — 1 = 3 ﬁ,—g als

—6— Clove ---&--- Cinnamon —aA— Citronella

—— Fugenol — A& —CI2 —=@&— Positive Control
—@— Negative Control

A, ANNSUAYUEYRY Resazurin siausiunauseivekaslafeulalinasls Nseaziian
48 kg
WAU X AD 398ALAUINTUYDIUNTUNDUSLELARLIUA

WU y A9 ﬁi’lmi@mﬂauummaq resazurin (OD ; Optical Density)
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OD A. fumigatus 72 hr

3
25 ‘ ]

: Y_ﬂ\ ® °
15 e

1 \
05 \

0 \

¢

05 c|1 !E_‘_.ﬁr-—-rs—&%:'—'n'—'—g::ss;—é 45

—&— Clove ---©--- Cinnamon —2A— Citronella
—%— Eugenol — M- CI2 —@— Positive Control
—@— Negative Control

5. Ansasudves Resazurin sevsiunenstmeuarTnioulslunaolsy isvovinan
72 3l
LN x Ao Jovasanududuroniniunensseusiazyia
WYy AB AINSAANAULEIYY resazurin (OD ; Optical Density)

AT 4 - 9 AIMIAANAULAIYBY Resazurin ABlde A. fumigatus

1514 Virkon Tunsnegeuandiduduigalun1sduginisiasey Han1snaaauss

]
= =

A15797 4-4 nuda Virkon ﬁmmmmiaiumié’uéﬂ’qmiw%ayuaqL%@ﬁ;aﬁuwmwﬂié’mﬂ
Aswandouita 7 ¥in qm’jwaqfﬂﬁwamzma 1199971 Virkon 1Hundnsaminszneuie
asiaiinansrdaiifiaruaiusalunisente Wunsa uazdqniandne i Potassium
monopersulphate ey Sulphamic acid WHudu 1neg Virkon asdududosas 0.0078 v/v
aunsndudensiasauende S. aureus, B. cereus waz C. lunata b¢ Audududosas
0.016 v/v mmiaé’ugqmmﬁ@maw‘?’fa C. albicans, T. asahii Wag A. fumigatus 19 uay
mudududosas 1 ausadudinisadyues P aeruginosa liisvezinan 48 Halus
Tunsneaeuiusd (C lunata) Wesansdldszezinanasayiiulauiy (15 - 20
Sustemsldau 1a%0) lFnsléd Resazurin lunsianisssyueadedulilausaldls ns
g1unadeldniseuainanent wuin disfunenseiveniung wazgIuea arursndudanig
WSywes C lunata Wfrnudududosas 2 vv suederar 4 viv uazayladveufian

Wudusesay 4 v/v Wanunsadudinisiasyveatiele aulanslunisnen 4-4
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A5 4 - 4 Aadntusianvesfiuneuseenung auwe yiuea azlad ledeulely
Aaabsn wag Virkon Tunsduginisiasgyvesegadniienlanndainden 91 24 93lus 48

dlaa vide 72 Falas (n=3)

Oils MIC (%v/v)

nmuwg (2) | auwe (4) | giuea (2) | alaf (5) | NaOCL (3) | Virkon (1)

Organism\_|24 hr |48 hr |24 hr |48 hr |24 hr |48 hr |24 hr |48 hr |24 hr |48 hr |24 hr |48 hr

C. albicans |0.175 [0.175 (0.0875|0.175 |0.175 |0.175 | - - 1 1 10.0078|0.016
T. asahii | 05 1 1 1 1 1 - - 05 | 05 (000780016
B. cereus [0.175 |0.175] 035 | 035 [0.175 |0175| - - 025 | 0.25 |0.00780.0078
P. geruginosa| 2 a4 a4 a4 2 a4 - - 05 2 05 1

S. aureus |0.08750.0875|0.0875 (0.0875 |0.0875|0.0875| 05 | 05 | 05 4 10.0078|0.0078
Organism (48 hr |72 hr |48 hr (T2 hr |48 hr |72 hr |48 hr |72 hr |48 hr |72 hr |48 hr |72 hr

A. fumigatus| 025 | 025 | 025 | 025 | 025 | 025 | 2 2 05 | 05 (000780016
Curvularia | 2 2 2 4 2 2 . - 05 | 05 |0016 |0016

* e - fie ldasnsaduginisiasyvesdesatinle

(1) 89 (5)  Ae dwuANNaNIaluNSEUEINITATYVDUTRATN

INNANIINAREY YTuVDNTHNEN NG DULE WozgTuea Tanunsadudaniaaiy
veadeldnnsdafianutuduosas 4 v lasfl drdunenseimeniung uazgiuead
mwanselunsfudinnsiesyvendewintu mumeleieulslunaolss wazisfuney
suimpaulee lurneiiitusyladvondamnuamsolun1sdudininas guondoqaindan
uansneaesfanwluniakuIn A, Samanismedeunndudusnanvesintunonssneid
ualulumaifieafuiu LOA PEZ P wagamy (2005) Anwiarandudusanvasiiuvon
sewte 4 vdin saudanunguareuiwedilinalunisdudaninaiguondol fiflan uas
nsAnwITed Gupta C. (2008) Anweuiduduveaniunglunissusgadn wuinisumes
szeniungiesay 2.5 farwanunsalunisdudinisaiyvesuuaiie S aureus uas
B. cereus udldnrududugainilunmsinuiondeaninemadendeildlunsine
LazIansmedeuiiinstuiidrumnzadlunsiasyventeuuaitseldn luduveaide P
aeruginosa namsanwduldlunumadioatu fe P, aeruginosa flanumuniudesisiy
yeuszey Tufnandnvazvenie Ao P. aeruginosa aansnaiauAUgaKaYaTTUNNT Aty

MsUNTUB9aa AIWEAIUNINA 4-10
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P. aeruginosa

\\/’ Staphylococcus spp.

A9 4 - 10 dnwadzlalailvesite P. aeruginosa wag Staphylococcus spp.

AALUaIRIN : www.microbiologyinpictures.com/pseudomonas-aeruginosa.html

4.3 namsAnuUssAnsammaiudatnanlessmevastihdiunesssmeauies nuwg
azlad uazeduea

maveaedlilossmeresiduveussmelunisdudanisiaiyesadn Tdveaeunin
duduresihifunoussveta 4 4ia werashmisavenaiienududuiesas 510 uay 20
ToeUSunes Uaana 500 lalasans fuidesnnaegiu wuinhifueussimedifesay 20 aunse
fudansasguendesmasguldluraefiasvhanuazerlndieslslunaelsi uag Virkon

aududinsasyUeTeTImsyIulalenISosas 20 fanwit 4-11

Disinfectant

30.00
25.00 ®4h
S 20.00 B 8h
=
-2 15.00 10 h
c
x 10.00 24 h
5.00
0.00 YErEy) YErE)

Virkon NaOH
A 4 - 11 Ysgdnsnmnisdugudegatinuadlessmean Virkon wazluieulaluaaalsn

Saway 20
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v '
o o/ a

diduveuszieiinnudutuiesar 20 wmaseufuiteqadndiAvifain
Aundeu fiszaznanduda 4 $2lue 8 Falus 10 Halus uag 24 Falus nuidiszeznandula
24 $iluslessmevosihiuneussimenyladneuinnuanansalunmssudimsiaiyveanteoldd
ﬁqm Fanand 4-12Immmmﬁué’jmﬁw%m%qLﬁ'?gjj@ C. parapsilosis ATCC22019
C. Albicans, T. asahii, C. lunata wag B. cereus léjﬁ’jwm TagnsAN®IVEY Kazuhiko khay
A2(2003) Wuitduvewssmengladluanmglossmefanslungy Citral innflan uasdy
feengrdlumsiudanisaigueade lurmefinungansndudininatguesgadnld 4
wiin Ldwn C parapsilosis ATCC22019, C. albicans, T. asahii wae C. lunata fennil
4-13 5133"14‘1/1@3133maawuml,azg%uaa mmmé’ué?amil,a'%zgsuaa'«ga%wlé’l,ﬂm 3 9iln laun
C. parapsilosis ATCC22019 C. albicans way T, asahii §an il 4-14 uay 4-15 auddu
nansvadeuleszievsstindunen finalulusuaienfufunisinuaes Veena U. (2012)
Felsdnulostimevesinuven 16 ¥iln FIEINUNG DU wazmzladlunmssudinisadey
vaagaTnlusruunmaiumela nuilesumevesindfunensyvenglaveuiimuanuisaly
nsdudnisiasyvesalesues A nicer wavanunsadudenisiaiaves A fumisatus 167 3
nalnnnsfudadodudslidaay uiflursnisinesiesuinlessmevewifuneussime
mslﬂ%fwauﬁmaﬁﬂﬁ@iamm‘usumaﬂLsuaél,ﬁmg%"a (Guynot wazAnE, 2003) szAuAUd sy

Souay 95 AINANLIN %.

Citronella B8 4hr
= 8hr
1004 7 7 7 % = 1onr 7
904 ?‘l 24hr
*
80- . T N jf_rl
70 T T . T
S 60- ' ]
— H
;E 504 * f T
€ 40 |
= « b
304 ||
204
by : % ;
) é‘ g Al &5 ; : : :
I & & & & & &£
& & £ & & & & S
é@Q o’b A - > .aﬁ‘o o <O
C:‘Q Q- s

A9 4 - 12 Usgansnmnisdugauiieratnvedleseimeaniiuneuseivenslasves

o W

* N 30UaENIITUINISIRS YU LTRNILANANIUREITEdAY P = 0.05



Clove 4hr

8hr
100+ 7l F " E] 10hr ]
90- 24hr
80+
704 -
5 60- l VL
E A
o 504
: g
= 404
=
304 1
201
104 é
0 T -
= T
} ol <&
N é'\\g RN
{‘bQ K\) <O
<& .
04

A7 4 - 13 YsgnSnmnmsdudautiogatnvaslesvennuisiunenssinenumg

Y]

*punedy  Sowaznsdudinnasgyleudenlanadsiueg9ltd Ay P = 0.05

Cinnamon 4hr
= 8hr
1004 # ] 7 El 10hr
00- 24hr
* ; J‘
80 ’—r‘—‘ ’I|‘ -
T
704 - * i * L
= _L|_ |I| M —'_‘ 1 ;r
S ©07 ' |
S 504 T *
= ' '
= *
=  40-
BE
30 F
*
20- ’JT
10 a
0 *é é :
o ) ) s
.\\O 2 .\c_,{b(\ ’?’0 \\’5@
) > <
& 9
09

A9 4 - 14 YsedvSamnisdudadegatinvedlessmeannifiuveussmesuiey

o W

* ety SeUarnSTUINISIRS YR LTRNILANANAURE1NETBd Ay P = 0.05
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Eugenol B3| 4hr
= 8hr
100+ 7 " : = 10hr 1
90 l 24hr
801 * * 7
z [ X * T¥d
70- 5 T
TT
g 60+ |1C I)I+c %
= I * ”
S 50 [
= * * l
£ 40 *
= n 7 Z
= * 1 1
30 Z ] * 7
¥
20- 2 Z 2 ,
7 Z 7
104 z 4 é 7
JLiEd efEY MEEH lERY b el
) > > 2 & > Gl
& > o & & i o
N o 2 3 2 & 5
& F <« ® R S o
o Q: v

i a a v o & =~ ) =
AN 4 - 15 Uigaﬂﬁﬂ’]WﬂqﬁﬂUﬂﬂLsfjaﬁ]iasleGU931933Lﬁﬂﬁ]qﬂquUﬁ@mingﬁﬁdﬁ]u@a

Y [

* Uiy SouaznIuIinIss QUL LAnAsAueg1sliadfy P = 0.05

mﬂwamiﬁﬂmﬂiz%m%mwﬂﬂié’uédqmiw%mﬂmLﬁ?gfaf\;as?iweuamjwﬁummzma
ansluioulelunaslsvinay Virkkon daenisdudalnonsias Tuannylosvive wuin difu
wouszvens 4 sialuaniizveavad 51ﬂwamzmamu‘wqLLazq%uaaﬁﬂisaw%mwslumﬁ
fudaniaasguosaadnldifan luvaeziluaniizvedlessveiiunenssmenylasd
Ussavdnmlumsdudatnldffian shlilunismeassd 3 ftadelunsidenlfirduvends
wanslumsnsdt 4 - 5 Jadelunisfmdeninsunenssive a1nn1smaaoy tdonindumes

semennaglasiasnunguimeaeulugnaaeduiesiniissuussuigainie
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AN5197 4 - 5 Uaselun1saenunsunausELne

Ysiuviey nau 5101 / DNTINTIENY UseansSaw

100 n3u faansu/ui Yunad  laseiney
UL T 218 0.083 A 1aif
nung oy 168 0.033 A Uunang
nzlad Viou 238 0.025 1aif A
g3uea oy 263 0.038 0 Uunans
NaOCl Wiy - - A i
Virkon  %eudyen 500 - A Uunas

4.4 wansAnwUsEansnnvastiuveuszmeilisussenaldludnaaaniinisvauiley

27N1F

Tunsnasosnsussiliulssavdammweninduneussiveidioussandldlugnaaesdis
n1svyudsuanieegluyig 0.8 - 1.2 mph 2nn1sAwialunianuln n. wudiduTuu
Foanelunsmyuidsueinieaislugvaass guvgiiiade 27+5 ssreadoa audu
fuinsniouendvanes Jaay 40 - 60 mNTudINvENEludnae L RgTuALsTZLIAN
nsnstsfunensive wuiteglutisdosay 70-90 Tnsnadeuiinduvenssmeniung uay
pelasimnududuiesas 20 uay 40 TaeUSuns Ysuna 3 faddns wasilansvhauaze s
Virkon nadeufudieTuinsgiu C parapsilosis ATCC20019 HugaiSeudiay Tnefiganng

NUBIMNIRSLTENEIUANAGRIIIWIN 5 90 FNNT 4-16

A9 4 - 16 I nlddenielugnaaes
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HANITNAADINUIN NTLIAIFNNE 24 F21U9 UNTUNaNTLINeNY 2 viln Lay
Virkon aautdudusesay 20 Lua1u190dudan1siasyveaiviesiu1nsgiu

C. parapsilosis ATCC20019 16 wonantlu Virkon efisliidusvevnauiuasiinauansiall

a i

anA1vagnglugnaass vilvlunsAnwilldaududuiiueussiveniesas 40 90
P | & & A val ~ & A A a v ' ~
M13N 4-6 WU MITEEATRNILIN 9091 4 uag 5 WegaTninisasytesningail 1

2 uay 3 Foralunaunann msnaduvensivelidnuuresy Weudussieauaziings

113991 4 uag 5 Miegatinileg usiiauilasuusunalessimeaninfuneusymeuinnii

Y

oY

L% IS

U3udu lagwudi 907 4 uag 5 indfuvensswieniung danuasnsalunisdudmnisiady

2
C%

voude T. Asahii 1¢afian Tuvnsihituneyssmenyladveuaunsndudinisiasyueaie
C. parapsilosis, C. lunata waz C. albicans launnitsesay 60 RINNANITNAABIIZNUI
PueTABLTeuInaiiinsannsEnueseIn MmN fmaiaiyesgaindesiia
Sefudminnussandldtueias fumiauiuituvenssmemsAndausnarienaiuues
psUsuonAfeuldesonadngnisluries inmeiufinihdanasruavesviefivunidn
nhneluesinlifislenafiyainagdudatulossivevesituneusemelduinniinig
Ansaneluosuuauuigiuingatnandueimmindluviemafuresaiesusuenne
MnHanInAapuiunenssmenzladivssAnsamAninluanglessiveens
dosnnansgIueaaunansaudiuiléd uaransnssveduloldeimilifisseziom
25 fu Anuuuiasauith Turnsiitunenssmenglad Citral annsaszeduleld
A3anilafiszezinan 28 9alus (National Center for Biotechnology Information, 2017) R
msnrninanseengvavanluthiuveussmenmunguasaglad wui luannglossmenisy
wouszmenIung dUsunaasyiueaiosaz 40 (3nn1395393Alagld ethanol 1Tu
avane) Innsnaasstugnaaeddtituvenuiuin 3 Saddes daududuhtunenseive
$ovaz 40 unziarududuvos Eugenol luthifuveussinefasay 83.096 fuiulugvnaes
dloszernamily 1 Yu ssfienududuves Eugenol Ussana 498.5 lulasanssia 0.155
anuIAfams (3.216 m/m?) luduvesindunenssmenslasiansndu Citral ogUszanasdos
av 46 ety Fofulugneassilosserinairiiuly 1 9u asfimnududures Citral Ussann

276 lulpsdnssia 0.155 gnueniuns (1.78 mi/m?)
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C C P. B T. C lunata A
parapsilosis  albicans aeruginosa cereus  asahii fumigatus
Clove
fgﬂ‘ﬁ 1 7.20 0.00 10.00 0.00 0.00 0.00 0.00
ﬁ;ﬂﬁl 2 33.60 0.00 15.00 5.36 0.00 0.00 0.00
f\;mﬁ 3 14.40 13.62 20.00 0.00 0.00 0.00 0.00
f\;ﬂﬁ a4 33.60 0.00 30.00 23.21 | 100.00 14.43 52.00
ﬁ;ﬂﬁ 5 31.20 0.00 30.00 28.57 | 100.00 11.34 47.00
Citronella
f\;m?ll 1 5.10 10.89 15.00 0.00 0.00 0.00 0.00
ﬁg@]‘ﬁl 2 10.20 13.23 15.00 0.00 0.00 0.00 0.00
fgﬂﬁ 3 2551 16.34 20.00 0.00 0.00 19.59 0.00
%ﬁﬁ a4 62.24 63.00 25.00 25.00 14.29 61.86 18.68
f\;ﬂﬁ 5 68.37 58.00 25.00 17.86 4.76 62.89 21.79
Virkon
Wil 1034
w2 879
N3 3237
Wwna  67.72
09 5 70.58
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N15UsTNIUNISAN LG8 UB9AY

AsAuANlgAINevRIUNTUreNTEMEsRaT LY WiaunTuneusswmeluldsauiU

1% 1%

Y LY

wwseslFuenadwInAInUSnaltihduneussmelunisnaaeslugnageu Weldidly

NousTIMeNaANSauay 40USURS 3 Naddns NIWAaL A1ULSIaY 0.223 LUASABIUNT

srgrlIamadaey 10 alus wudt uiliunewssmenglasilenaaeuiuidogadnyilanly

(ol
N

sEavsnengavisoras 40 Wethunldsiuiuedasusuenianiiaauiian 5.357 wnsee

(%
o

il Fadieusranganilugveaeu 24 wih aeliulFuesuidurenszieastiinvuduy

28.828 §adans lneMinduneusemen unguazinduvensymenglad JA1AUNUILLY

WINAU 1.05 kag 0.888 NSUMDNARANT dNUNTAAUIMANTIN8UBIUNTUNBUTELNEF DTS

wiazwlala wuIrsiAveanTureNsewmend 2 ¥de JenlnadlAeeiusannsien 4-7

M137249% 4 - 7 nsuszananisalgiieivesiulunisitindurenssiveniunguaznglaiiie

Panlgsaunudsuenne

189019 #Uw | Clove oil | Citronella oil
INNIVAERLT 3 lugnaaey

USunsvesansazangnslugnaaeu ml 3 3
USinasveninsiurensymeluansazane ml 1.2 1.2
NANITNAFOU hr 10 10
anusinanlugnageu m/s 0.223 0.223

Uszdnsamnisidnteugail 40%

FufiuanuSiananmsidiesesUsuenia m/s 5.357 5.357
pnuSaauiisdy Wi 24.023 24.023
USinmsuosansavangnslusioadild ml 28.828 28.828

M399USUBINAN 10 Tlad

Untinvesansazany g 30.269 25.599
iminvesansazanesedalus g 3.027 2.560
1A uRRUIEIE $iD 100 NSU UM 168 238

ALY ANV UNBUTELAYFH DTN U 5.085 6.093
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¥

uAToEld ethanol LTufvnavansvesiisiuneussine @9 ethanol ey
woanesodviauisiiduansandelsa sufulunsmaassiadosinnisnaaeunaues ethanol
son1siaiyvoadotadnie iodunisBusunansmaaeulsyansamnsdudnsiatey
voudogatnantnuvewseve Taglunsvnaesi Warududuy ethanol Sosay 1.25 2.5

5 10 uag 20 HaUsINg I Wegalnanunsaaylaluynanandudy fs it 4-17

100 p— ) ,
< =N =N H=
g o 2= = =
& 80 EEN =\ =\
& 70 HENS = =
® N =N BN
E 60 ==E\§"\;a-'; = =
= EENE = =
8 50 ggéﬁ;& =N E\\\
& HENC = N
= 40 ;gi%{.ﬁ =N EE\\\-(;—
€ 3 RN = =
2 HEN =\ =\
€ 20 EEE\S!; = =
= EEN = =\
? 10 H \:- :l_\':s: :l_\ o
< EE.:R“&:: :\‘“\- 7 E%ﬁ;:;
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Yy v & Y a ¢
AMANUIN A. mivmaaum'mwmumqmaamuuwamzms LLaZI‘ULﬂEJﬂJlﬂIUﬂa@IﬁVI 1‘1«!

N138ULINTR3YVaLTRaTNIILenliINdswInday

YU 35 paAsaLtied 24 Tl YU 35 paAaawdiod 48 Tl

1. adhdunewsziveniung (Clove)

0.175 0.0875 0.04375 0.02188 0.01094 Negative Positive 0.35 0.175 0.0875 0.04375 0.02188 0.01094 Negative Positive

0.175 0.0875 0.04375 0.02188 0.01094 Negative Positive 0.35 0.175 0.0875 0.04375 0.02188 0.01094 Negative Positive

= S

035 0.175 0.0875 0.04375 0.02188 0.01094 Negative Positive i 0.175 0.0875 0.04375 0.02188 0.01094 Negative Positive

3 N ;m

4
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6. Virkon

0.25 0.125 0.0625 0.03125 0.015625 0.007813 Negative Positive . . 0.0625 0.03125 0.015625 0.007813 Negative Positive

v %
o o w o

A9 A-1 ANNTUAgaveniiureuseve Laransvinanuagenlun1sdudinisiadey

983 C. albicans 7 24 wag 48 $1las

UUT 35 p9Aawdiod 24 Tl YU 35 paAnaaliod 48 Tl

1. adhdfuneusziveniung (Clove)

0.25 0.125 Negative Positive
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4. UndfuveyszivegIuea (Eugenol)

0.25 0.125 0.0625 0.03125 0.015625 0.007813 Negative Positive

TR N N e g

AN A-2 ANULUTUAAATBIUNTIUTRNTELVY kaganvinANara1nlunIsEugInIsiasey

w84 T. asahii § 24 uag 48 $lula
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UUN 35 9ALgawtiod 24 33l UUN 35 D9AaLTed 48 Tl

1. adsluneusziveniung (Clove)

0.175

0.0875 0.04375 0.02188 0.01094 Negative Positive

0.35 0.175 0.0875 0.04375 0.02188 0.01094 Negative Positive

0.175

0.0875 0.04375 0.02188 0.01094 Negative Positive

0.175 0.0875 0.04375 0.02188 0.01094 Negative Positive

- R

.
4
13

N Y b

B . A

b 1.2‘/'44 ‘
ronella)

3. Wsuneusymens lasvay (Cit

0.175 0.0875 0.04375 0.02188 0.01094 Negative Positive 0.35 0.175 0.0875 0.04375 0.02188 0.01094 Negative Positive

0.175 0.0875 0.04375 0.02188 0.01094 Negative Positive 0.175 0.0875 0.04375 0.02188 0.01094 Negative Positive
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994 B. cereus 7 24 way 48 Tlag

UUN 35 p9rLgawtiod 24 FLu

UUN 35 99AaLTed 48 Tl

1. dfuvenszieniung (Clove)

0.25 0.125 Negative Positive

0.25 0.125 Negative Positive

——

4 A A ; j " *i

zlasvay (Citronella)

0.25 0.125 Negative Positive

0.25 0.125 Negative Positive
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5. Taiey lalumanlsn

4 2 1 0.5 0.25 0.125 Negative Positive . 0.25 0.125 Negative Positive

P = < 1/-\_“'!."}—\ ) 7“@’;’ _~ V'Wf .

1 0.5 0.25 0.125 Negative Positive

. Vo Ve Vi ¥
= . ,/\\ L] i - 1»

5“ s ELN SR 5 I, / T e "‘\t. T e

A WA A-4 AudutuigavesduneusEive Larasiauaze1nlun1sduginisiady

V04 P. geruginosa 9 24 uay 48 41l
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UUN 35 99AaLtod 24 3L

UUN 35 D9AaLTed 48 Tl

1. adsluneusziveniung (Clove)

0.35 0.175

0.0875 0.04375 0.02188 0.01094 Negative Positive

Y2 == Rog s \ \\' . i
2. dnduneusymgauswe (Cinnamon

)

0.35 0.175 0.0875 0.04375 0.02188 0.01094 Negative Positive

< =

'--;. —ag T

0.25 0.125 Negative Positive

0.35 0.175

0.0875 0.04375 0.02188 0.01094 Negative Positive

0.35 0.175 0.0875 0.04375 0.02188 0.01094 Negative Positive

0.25 0.125 Negative Positive

0.35 0.175 0.0875 0.04375 0.02188 0.01094 Negative Positive

0.25 0.125 Negative Positive
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6. Virkon

0.125 0.0625 0.03125 0.015625 0.007813 0.0039 Negative Positive 0.125 0.0625 0.03125 0.015625 0.007813 0.0039 Negative Positive

ﬂ’]‘W‘V] A-5 mmmeumamﬁuawmummumsJ LLauﬁﬁi%ﬂﬂ’l’]ﬂ\lﬁu@’miuﬂ’ﬁﬂ‘Uﬂﬂﬂ’]iL‘\]iﬂJ

984 S. aureus 7 24 uay 48 Flu

UUN 35 p9ALTaLod 48 Tl UUN 35 D9ANATEd 72 T

1. dfuvenszineniung (Clove)

0.25 0.125 Negative Positive

o

3. u’mummvmamvimwau (Cltronella)
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5. Taiey lalumanlsn

0.125 0.0625 0.03125 0.015625 0.007813 0.0039 Negative Positive

AT A-6 ANUTNTUAIEAYRILSTUVENTEME wazaNTYIANNEAYIRLUNNTEUEINTSIATY

Y03 A. fumicatus 71 48 uaz 72 Falug
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UUN 35 99ALTaLod 48 Ty

UUN 35 D9ANaTod 72 T

1. adsluneusziveniung (Clove)

0.125 Negative Positive

0.125 Negative Positive

0.25 0.125 Negative Positive

.‘ \‘

0.125 Negative Positive

0.25 0.125 Negative Positive

0.125 Negative Positive
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6. Virkon

0.25 0.125 0.0625 0.03125 0.015625 0.007813 Negative Positive 0.25 0.125 0.0625 0.03125 0.015625 0.007813 Negative Positive

—y

984 C. lunata 7 48 way 72 7las
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MANUIN 4. LNastayanNuUasaiua1siall (Material Safety Data Sheet ; MSDS)

USUN aaannssuinSooneulneg - Su Bira
THAI - CHINA FLAVOURS AND FRAGRANCES INDUSTRY CO., LTD.

CERTIFICATE OF ANALYSIS

Date : 26/01/2016
Product name : Eugenol
Product code <4011
Reference no 1 0578/2015
Batch no : 5901994/2701
Quantity 0.1 Kg.
Item Specification Results
Colour and appearance : Colourless or very pale straw : Accept
coloured oily liquid
Odour : Powerful, Warm-spicy,Rather dry  : Accept
and almost sharp odour
Refractive index (20°C) : 1.5380 ~ 1.5420 : 1.5408
Mfd. Date 12600172016
Exp. Date : 25/01/2017
For and on behalf of

Thai-China Flavours and Fragrances Industry Co.,Ltd,

Authoriﬁilnmmt
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uUSUN aaarnssuinSovheulne - Su va
THAI - CHINA FLAVOURS AND FRAGRANCES INDUSTRY CO., LTD.

SPECIFICATION

Product name : Eugenol

Product code 14011

Country of Origin ¢ Indonesia

INCI Name : Eugenol

CAS No. : 97-53-0

Application : Raw material for the production of foods, beverages, cosmetics and
household products.

Colour and appearance : Colourless or very pale straw — coloured oily liguid

Odour : Powerful, Warm-spicy, rather dry and almost sharp odour

Specific gravity (20020°C) T N/A

Refractive index (20°C) : 1.5380-1,5420

Storage : Keep in cool, preferably at about 20- 25°C dry place and
protect from light. Keep containers tightly sealed

Shelf life : 12 Months quality should be checked visually & olfactory before
each use and fully checked after the shelf life period

Approved by

Authorized signature

1P| S

o Taoow

Office Factary:
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MATERIAL SAFETY DATA SHEET

1. IDENTIFICATION OF PREPARATION AND THE COMPANY UNDERTAKING

Trade name : Eugenol

Address ¢t THAL-CHINA FLAVOURS AND FRAGRANCES INDUSTRY CO.,LTD
99 Moo 2, Latbualuang, Phra Nakhon Sri Ayuttaya 13230

Phone : 66-{035-37921 1-(3), 66-(0)35-379501-(2)

Fax 1 66-(0)35-379505

2. COMPOSITION INFORMATION
Chemical Name -

3. PHYSICAL AND CHEMICAL PROPERTIES

Colour and appearance : Colourless or very pale straw — coloured oily liquid

Odour and taste : Powerful, Warm-spicy, rather dry and almost sharp
odour

Specific gravity (20/20°c) P NiA

Refractive index (20%c) : 1.5380-1.5420

Flash point (NA

4. HARZARDS IDENTIFICATION
Health effects-Eyes : This product may cause serious eyes irritation and damage.

Health effects-Skin » This product may cause skin dermatitis and repeated contact
may cause allergic dermatological reaction,

Health effects-Ingestion : Swallowing of this product may cause systemic effect and
gastro-intestinal irritation,

Health effecis-Inhalation ¢ This product may cause respiratory tract irritation and systemic
effect related to amount of inhalation,

Address : THALCHINA FLAVOURS AND FRAGRANCES INDUSTRY CO., LTD
99 Moo 2, Latbunluang, Phea Nakhon S Ayattava 13230
Phone $ O6-(0)35-379211-(3), H6-(0)35-3TF501-42)

Fix - Gb-{0135-379505



5.

FIRST AID MEASURES

Eye contact : Irrigate with clean water severally at least 15 minutes holding the eyelids open
then obtain medical advice.

Skin contact  : Remove contaminated clothes immediately, Wash the skin with large quantities

of water or water and soap.

Ingestion ¢ Ringe mouth with water. Ingest at least one pint of milk or water and obtain
medical advice immediately. Do not induce vomiting,

Inhalation : Move from exposure and keep the patient warm and at rest. Refer the patient to
doctor if evidence of serious effect persists,

FIRE FIGHTING MEASURES

Unusual fire and explosion hazards : Do not use direct water jet. However water still can

use o cool the containers which exposed to fire. Do not
breathe in the smoke,

ACCIDENTAL RELEASE MEASURES

Personal safety precautions : Avoid inhaling the vapors and follow the safety
measures under headings 7 and §,
Environmental safety precaution : Contain spilled material using inert, non-combustible

absorbent material, sweep up and remove to approved
disposal container,
Avoid possible contamination to environment,

Cleaning method : Clean preferably with detergent. Do not use any
solvent,

HANDLING AND STORAGE

Handling : Maintain adequate air circulation in working area. The vapours can spread and

form explosive mixture with air. Smoking in handling area is prohibited. A void
vapour concentration higher than the occupational exposure limits,

Storage : Keep in cool preferably at about 20-25%, dry place and protected from light,
Keep containers tightly sealed. Keep away from all ignition sources.
In original container, 12 months quality should be checked visually and olfactory
before each use and fully checked after the shelf life period,

104

Address : THAI-CHINA FLAVOLRS AND FRAGRANCES INDUSTRY CO., LTD
99 Moo 2, Latbualuang, Phra Nakhon Sri Avuttavs 13230
Phone 2 B6=[0)35-3792 1 14(3), 66-{0)35-3T9501-(2)

Fax S B6-N35-3T9505
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12.

13.
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EXPOSURE CONTROL/PERSONAL SAFETY

Respiratory protection : In well ventilation areas, respiration protection is not normally required.
In confined, poorly ventilated areas wearing suitable mask is required,

Hand protection : Using of chemical resistant gloves is recommended.
Eye protection : In general, using safety poggles is recommended,
Skin proteetion : Protective ereams may be used for exposed skin,

Ventilation : Provide adequate ventilation,

STABILITY AND REACTIVITY

Not stable to excess heat and may release dangerous decomposition product when exposed to high
temperature.

TOXICOLOGICAL INFORMATION

This product may cause eyes and skin irritation or damage.
ECOLOGICAL INFORMATION

Prevent contamination of soil, ground and surface water,
DISPOSAL CONSIDERATION

Do not pour this product or its waste into environment.

14. TRANSPORT INFORMATION

15.

Transportation of this produet is in compliance with local regulations.
REGULATORY INFORMATION

Product classification  : Non-hazardous

16, OTHER INFORMATION

The information represent in the data sheet is based on our current level of knowledge. THAI-
CHINA FLAVOURS AND FRAGRANCES INDUSTRY CO., LTD cannot guarantee its
accuracy, reliability and completeness, Any loss or damage arising of the use of this data is user's
responsibility to evaluate this information.

Address : THAI-CHINA FLAVOURS AND FRAGRANCES INDUSTRY CO., LTD
%9 Moo 2, Latbualuang, Phra Nakhon Sri Ayuniays 13230
Phone : 66-(0)35-37921143), 66-{0)35-3795012)

Fax + 66-(0)35-379505
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THAI - CHINA FLAVOURS AND FRAGRANCES INDUSTRY CO., LTD.

CERTIFICATE OF ANALYSIS

Date : 1811212015
Product name : Clove Oil
Product code : 3555-20006
Reference no. : 0651/2015
Batch no. 1 5812909-1/2112
Quantity ;0 Kg
Item Specification Results
Colour and appearance : Colourless to yellow-brown : Accept

liquid,long time colour change deeper

Odour : Spicy sweet, green sweet : Accept
green —rich clove floral odour

Specific gravity (20/20°C) = 1.0400 ~ 1.0600 : 1.0531
Refractive index (20°C) £ 1.5352 ~ 1.5452 :1.5398
Fugenol 1 96.37%
MIfd. Date : 18/12/2015
Exp. Date : 17/1272016
For and on behalf of

Thai-China Flavourb and Fragrances Industry Co.,Ltd.

U |
i
Authorized signature

HHE2R0212

oo

Factory:
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THAI - CHINA FLAVOURS AND FRAGRANCES INDUSTRY CO., LTD.

SPECIFICATION

Product name
Product code
Country of Origin
Product type
INCI Name

CAS Mo,

Production
Application

Colour and appearance
Odaur

Specific gravity (20/20°C)
Refractive index (20°C)
Principal constituents

Storage

Shelf life

Approved by

G

Authorized signature

2000LF FU211

: Clove 0il

: 3555-20006

: China

: Essential Oil 100%

: Eugenia carvophyllus {Clove) Bud Oil
: B4961-30-2

< This essential oil is obtained by water distillation of dried

flower bud of Eugenia caryvophylius (Family of myrtaceae)

: Raw material for the production of foods, beverages, cosmetics and

household products.

: Colourless to yellow-brown liquid, long time colour change deeper
: Spicy-sweet, green sweet green-rich clove floral odour.

¢ 1040010600

¢ 1.5352-1.5452

: Eugenol = 75%

: Keep in cool, preferably at abour 20- 25°C dry place and

protect from light. Keep containers tightly sealed

: 12 Months quality should be checked visually & olfactory before

each use and fully checked after the shelf life period

ey oo

Office Factory:
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Tad +68 3597 - HE0T -3, +6h 2ET &1 3
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MATERIAL SAFETY DATA SHEET

L. IDENTIFICATION OF PREPARATION AND THE COMPANY UNDERTAKING

Trade name | Clove Oil

Address : THAI-CHINA FLAVOURS AND FRAGRANCES INDUSTRY CO.LTD
99 Moo 2, Lathualuang, Phra Nakhon Sri Ayutaya 13230

Phone $66-{0)35-37921 1-(3), 66-(0)35-379501-(2)

Fax 1 66-{0)35-379505

2. COMPOSITION INFORMATION
Botanical name i Eugenia carvophyllone

3. PHYSICAL AND CHEMICAL PROPERTIES

Colour and appearance : Colourless o yellow-brown liquid, long time colour
change deeper

Odour and taste : Spicy-sweet,green sweet green-rich clove floral odour.

Specific gravity (20/20%) 1040010600

Refractive index (20F¢) : 1.5352-1.5452

Flash point S T8I0

4. HAZARDS IDENTIFICATION
Health effects-Eyes : This product may cause serious eves irritation and damage.

Health effects-Skin : This product may cause skin dermatitis and repeated contact
may cause allergic dermatological reaction.

Health effects-Ingestion ¢ Swallowing of this product may cause systemic e¢ffect and
gastro-intestinal irritation.

Health effects-Inhalation : This product may cause respiratory tract irritation and systemic
effect related to amount of inhalation.

Address | THAI-CHINA FLAVOLURS AND FRAGRANCES INDUSTRY €O, LTD
99 Moo 2. Lathualuang, Phea Nakhon Srl Ayutiaya 13230
Phone 6613537921 13 ), 66-(0)35-37950142)

Fax : B6-[0)35-379505



FIRST ALD MEASURES
Eye contact < Irrigate with clean water severally at least 15 minutes holding the evelids open
then obtain medical advice.
Skin contact  : Remove contaminated clothes immediately. Wash the skin with large quantities
of water or water and soap.
Ingestion : Rinse mouth with water. Ingest at least one pint of milk or water and obtain
medical advice immediately. Do not induce vomiting.
Inhalation : Move from exposure and keep the patient warm and at rest, Refer the patient to
doctor if evidence of serious effect persists.
FIRE FIGHTING MEASURES
Unusual fire and explosion hazards : Do not use direct water jet. However water still can
use 1o cool the containers which exposed to fire, Do not
breathe in the smoke,

ACCIDENTAL RELEASE MEASURES

Personal safety precautions : Avoid inhaling the vapors and follow the safety
measures under headings 7 and 8,

Environmental safety precaution : Contain spilled material using inen, non-combustible
absorbent material, sweep up and remove to approved
disposal container.

Avoid possible contamination to environment,

Cleaning method : Clean preferably with detergent, Do not use any
salvent.

HANDLING AND STORAGE

Handling : Maimain adequate air circulation in working area, The vapours can spread and

form explosive mixture with air, Smoking in handling area is prohibited. Avoid
vapour concentration higher than the occupational exposure limits.

Storage : Keep in cool preferably ar about 20-25%, dry place and protected from light.
Keep containers tightly sealed. Keep away from all ignition sources.
In original container, 12 months quality should be checked visually and olfactory
before each use and fully checked after the shelf life period.

Address L THAICHINA FLAVOURS AND FRAGRANCES INDUSTRY €O, LTD
% Moo 2, Lathuntuang, Phra Nakhon S5 Ayuttays 13230
Phone F B ((33-3T9211-(3), 66-(0)35-379501-(2)

Fax ¢ 66 0)35- 179505
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12.

13,

14.

15

16.

EXPOSURE CONTROL/PERSONAL SAFETY

Respiratory protection : In wel! ventilation areas, respiration protection is not normally reguired.

In confined, poorly ventilated areas wearing suitable mask is required.

Hand protection ¢ Using of chemical resistant gloves is recommended.
Eve protection : In general, using safety goggles is recommended.
Skin protection : Protective creams may be used for exposed skin.
Ventilation : Provide adequate ventifation.

STABILITY AND REACTIVITY

Mot stable 1o excess heat and may release dangerous decomposition product when exposed to high
temperature.

TOXICOLOGICAL INFORMATION

This product may cause eyes and skin irritation or damage.

ECOLOGICAL INFORMATION

Prevent contamination of soil, ground and surface water.

DISPOSAL CONSIDERATION

Do not pour this product or its waste into environment.

TRANSFORT INFORMATION

Transportation of this product is in compliance with local regulations,

REGULATORY INFORMATION

Product classification  : lrritating to eyes. respiratory tract and skin,

OTHER INFORMATION

The information represent in the data sheet is based on our current level of knowledge. THAI-
CHINA FLAVOURS AND FRAGRANCES INDUSTRY CO., LTD cannot guarantee its

accuracy, reliability and completeness, Any loss or damage arising of the use of this data is user’s
responsibility to evaluate this information.

Address : THAI-CHINA FLAVOURS AND FRAGRANCES INDUSTRY CO. LTD
99 Moo 2, Lathualyang, Phea Nakhon Sri Ayuttaya 13230
Phane 1 66-{(1)35-37921 1-(3), B6-(0)35-37950142)

Fax 1 66s(01)35-379503
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THAI - CHINA FLAVOURS AND FRAGRANCES INDUSTRY CO., LTD.

SPECIFICATION

Product name : Citromella Oil

Product code 1 3555-40012

Country of Origin : China

Product type : Essential Oil 100%

INCI Name : Cymbopogon Winterianus Herb Oil

CAS No. c91771-61-8

Production - This natural essential oil is obtained by steam

distillation of the grass of Cymbopogon wirterianuy
(Java Type) (Family of Gramineae)

Application : Raw material for the production of foods, beverages, cosmetics and
household products.

Colour and appearance : Pale vellow to yellow and clear liquid

Oxdour : Sweet and green-grass odour

Specific gravity (200200C) :O.BTRO-0.9140

Refructive index (20°0) - 1.4660-1.4800

Ingredient : Citronellal 22-43%
Citronellol 9-20%

Geraniol 15-25%

Storage : Keep in cool. preferably at about 20- 25°C dry place and
protect from light. Keep containers tightly sealed

Shelf life + 12 Months quality should be checked visually & olfactory before
each use and fully checked after the shelf life period

HAI A0 LEFF 24
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Office Factory:
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CERTIFICATE OF ANALYSIS

Date ;1811272015
Product name : Citronella Oil
Product code : 3555-40012
Reference  no. : 013972015
Batch no. 1 5812909-2/2112
Quantity (01 Kg.
Colour and appearance : Pale yellow to yellow : Aceept
and clear liquid
Odour : Sweet and green-grass odour : Accept
Specific gravity (20/20°C) : 0.8780-0.9140 : 0.8900
Refractive index (20°C) : 1.4660-1,4800 1 1.4688
Solubility : Soluble in 2 parts of 80% ;2 parts
ethyl alcohol
Ingrediem : Citronellal 25% , Citronellol 20%, Geraniol 25%
Mfd. Date ; 18/1212015
Exp. Date 11771212016
For and on behalf of

Thai-China Flavours and Fragrances Industry Co.,Ltd,

”}Lt : }\‘w

{J R
Authorized Signature
A0012+200097260213

hlrsry ooy
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MATERIAL SAFETY DATA SHEET

IDENTIFICATION OF PREPARATION AND THE COMPANY UNDERTAKING

Trade name : Citronella Oil

Address : THAI-CHINA FLAVOURS AND FRAGRANCES INDUSTRY CO.,LTD
99 Moo 2, Latbualuang, Phra Nakhon Sri Avuttaya 13230

Phone  66B-(0)35-37921 13}, 66-(0)35-379501-(2)

Fax : 66-(0)35-379503

COMPOSITION INFORMATION

Botanical name : Cymbapogon winterianis
Product type : Essential Ol 100%
LD 1,000 me/ke (rat)

S0

PHYSICAL AND CHEMICAL PROPERTIES

Colour and appearance : Pale yellow to yellow and clear liquid

Odour and taste : Sweet and green - grass odour

Specific gravity (20/20°) : 0.8780-0.9140

Refructive index (20Fc) 1 1.4660-1.4800

Solubility : Soluble in 2 part of 80% ethyl aleohol

Flash point 1 70°C

HAZARDS IDENTIFICATION

Health effects-Eyes : This product may cause seriows eyes irritation and damage,
Health effects-Skin : This product may cause skin dermatitis and repeated contact

may cause allergic dermatological reaction.

Health effects-Ingestion ' Swallowing of this product may cause systemic e¢ffect and
gastro-intestinal irritation,

Health effects-Inhalation : This product may cause respiratory tract irritation and systemic
effect related 1o amount of inhalation.

Address : THAL-CHINA FLAVOURS AND FRAGRANCES INDUSTRY CO., LTD
99 Maoo 2, Lathualuung, Phra Nakhon Sri Ayuttaya 13230
Phone : B6-{0)33-3T9211-(3), 66-(()35-379501-(2)

Fax < Bb-| 013 5-379505
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FIRST AID MEASURES

Eye contact : Irrigate with clean water severally at least 15 minutes holding the eyelids open
then obtain medical advice.

Skin contact  : Remove contaminated clothes immedintely. Wash the skin with large quantities
of water or water and soap.

Ingestion : Rinse mouth with water, Ingest at least one pint of milk or water and obtain
medical advice immediately. Do not induce vomiting.

Inhalation : Mave from exposure and keep the patient warm and at rest. Refer the patient to
doctor if evidence of serious effect persists.

FIRE FIGHTING MEASURES

Unusual fire and explosion hazards : Do not use direct water jet. However water still can
use to cool the containers which exposed to fire. Do not
breathe in the smoke.

ACCIDENTAL RELEASE MEASURES

Personal safety precautions : Avoid inhaling the vapors and follow the safety
measures under headings 7 and B,
Environmental safety precaution : Contain spilled material using inert, non-combustible

absorbent material, sweep up and remove to approved
disposal container.
Avoid possible contamination to environment.

Cleaning method : Clean preferably with detergent. Da not use any
solvent.

HANDLING AND STORAGE

Handling : Maintain adequate air circulation in working area, The vapours can spread and

form explosive mixture with air. Smoking in handling aren is prohibited. Avoid
vapour concentration higher than the occupational exposure limits,

Storage : Keep in cool preferably at about 20-23%, dry place and protected from light.
Keep containers tightly sealed. Keep away from all ignition sources,
In original container, 12 months quality should be checked visually and olfactory
before each use and fully checked after the shelf life period.

Address : THAI-CHINA FLAVOURS AND FRAGRANCES INDUSTRY CO.. LTD
%4 Moo 2, Latbunluang, Phra Nakhon St Ayuttays 13230
Phone 1 B6-(0)135-379211-(3 ), 66=(0)35-3T9501-(2)

Fax +H6-(0)3 5379305

114



10,

1L

12

13.

14.

115

EXPOSURE CONTROL/PERSONAL SAFETY

Respiratory protection : In well ventilation areas, respiration protection is not normally required.
In confined, poorty ventilated areas wearing suitable mask is required.

Hand protection - Using of chemical resistant gloves is recommended.
Eye protection : In general, using safety goggles is recommended.
Skin protection : Protective creams may be used for exposed skin,
Ventilation - Provide adequate ventilation,

STABILITY AND REACTIVITY

Not stable to excess heat and may release dangerous decomposition product when exposed to high
temperature.

TOXICOLOGICAL INFORMATION

This product may cause eves and skin irritation or damage.
ECOLOGICAL INFORMATION

Prevent contamination of soil, ground and surface water,
DISPOSAL CONSIDERATION

Da not pour this product or its waste into environment.
TRANSPORT INFORMATION

Transportation of this product is in compliance with local regulations,

. REGULATORY INFORMATION

Product classification - Irritating to eyes, respiratory tract and skin.

. OTHER INFORMATION

The information represent in the data sheet is based on our current level of knowledge. THAL-
CHINA FLAVOURS AND FRAGRANCES INDUSTRY CO., LTD cannot guarantee its accuracy,
reliability and completeness. Any loss or damage arising of the use of this data is user’s
responsibility to evaluate this information.

Address { THALCHINA FLAVOURS AND FRAGRANCES INDUSTRY ©O-, LTD
99 Moo 2, Lathualuang. Phre Nakhon Sr Ayuiaya 13230
Phone © B0 3537921 1<), 66-(0)35-37950142)

Fax : 664 (N35-379505
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mr THAI - CHINA FLAVOURS

AND FRAGRANCES INDUSTRY CO., LTD.

CERTIFICATE OF ANALYSIS

Date 1 18/12/2015
Product name : Cinnamon Leaf Oil
Product code ; 3555-20086
Reference no. : R150988/2015
Batch no, 1 5812909/2112
Quantity : 0.1 Kg.

liem Specification Results
Colour and appearance : Brown to red-brown : Accept

and clear liquid
Odour : Warm sweet-spicy : Accept
burned-like odour
Specific gravity (20/20°C) : 1.0386-1.0586 1 1.0484
Refractive index (20°C) £ 1.5270 ~ 1.5450 1 1.5342
Mfd. Date : 18/12/2015
Ext. Date : 171122016
For and on behalf of
Thai-China Flavours and Fragrances Industry Co.. Ltd.
ll
u

Authbnzcd ignature
20086210212
o Soow
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THAI - CHINA FLAVOURS AND FRAGRANCES INDUSTRY CO., LTD.

SPECIFICATION

Product name : Cinnamon Leaf Oil

Product code : 3555-20086

Product type : Essential Qil 100%

INCI Name : Cinnamomum Zeyianicum Leaf Oil

CAS No. : 84649-98-9

Production : Essential oil by water or steam distillation from the leaves and twigs.

Application : Raw material for the production of foods, beverages, cosmetics and
household products.

Colour and appearance : Brown to red-brown and ciear liquid

Odour ¢ Warm sweet-spicy burned-like odour

Specific gravity (20/20°C)
Refractive index (20°C)

Principal constituents

: 1.0386-1.0586

: 1.5270-1.5450

: Eugenol 80-90%, Benzy! benzoate 2-10%, Cinnamic Aldehyde
2-5%, Linalool 1-2%

Storage : Keep in cool, preferably at about 20- 25°C dry place and
protect from light. Keep containers tightly sealed
Shelf life 1 12 Months quality should be checked visually & olfactory before
each use and fully checked after the shelf life period
Approved by
I
i
Authorized signature
JEBETFF I
frow Tsoow
Office Factory:
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MATERIAL SAFETY DATA SHEET

2

IDENTIFICATION OF PREPARATION AND THE COMPANY UNDERTAKING

Trade name  : Cinnamon Leaf Oil

Address : THAI-CHINA FLAVOURS AND FRAGRANCES INDUSTRY CO.LTD
99 Moo 2, Latbualuang, Phra Nakhon Sri Ayuttaya 13230

Phone : 66-(0)35-37921 1+(3). 66-(0)35-379501-(2)

Fax : 66-{0)35-379505

COMPOSITION INFORMATION

Botanical name ¢ Cinnamonmum Zeylanicum

PHYSICAL AND CHEMICAL PROPERTIES

Colour and appearance : Brown to red-brown and clear liquid

Odour and taste : Warm sweet-spicy burned-like edour

Specific gravity (20/20%) : 1.0386-1.0586

Refractive index (20%) : 1.5270-1.3450

Flash point :85°C

HARZARDS IDENTIFICATION

Health effects-Eves : This product may cause serious eyes irritation and damage.
Health effects-Skin : This product may cause skin dermatitis and repeated contact

may cause allergic dermatological reaction.

Health effects-Ingestion : Swallowing of this product may cause systemic effect and
gastro-intestinal imitation.

Health effecis-Inhalation : This product may cause respiratory tract irvitation and systemic
effect related 1o amount of inhalation.

Address : THAI-CHINA FLAVOURS AND FRAGRANCES INDUSTRY CO., LTD
9% Moo 2, Lathahuang, Phra Nakhon Sri Ayuitaya 13230
Phone B6-((1)33-379211-(3 ). 66-(0)35-379501-(2)

Fax - B6-{0)35-1TF505
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7.

8.

FIRST AID MEASURES

Eye contact  : Imrigate with clean water severally at keast 15 minutes holding the eyelids open
then obtain medical advice,

Skin contact  : Remove contaminated clothes immediately. Wash the skin with large quantities
of water or water and soap.

Ingestion : Rinse mouth with water. Ingest at least one pint of milk or water and obtain

medical advice immediately. Do not induce vomiting.

Inhalation : Move from exposure and keep the patient warm and at rest, Refer the patient o
doctor if evidence of serious effect persists.

FIRE FIGHTING MEASURES

Unusual fire and explosion hazards : Do not use direct water jet. However water still can
use to cool the containers which exposed to fire. Do not
breathe in the smoke,

ACCIDENTAL RELEASE MEASURES

Personal safety precautions : Avoid inhaling the vapors and follow the safery
measures under headings 7 and 8.

Environmental safety precaution : Contain spilled material using inert, non-combustible
absorbent material, sweep up and remove 10 approved
disposal container.

Avoid possible contamination to environment.

Cleaning method : Clean preferably with detergent. Do not use any
solvent,

HANDLING AND STORAGE

Handling : Maintain adequate air circulation in working area. The vapours can spread and

form explosive mixture with air. Smoking in handling area is prohibited. Avoid
vapour concentration higher than the occupational exposure limits.

Storage - Keep in cool preferably at about 20-25%, dry place and protected from light.
Keep containers tightly sealed. Keep away from all ignition sources,
In original container, 12 months quality should be checked visually and olfactory
before each use and fully checked after the shelf life period.

Address : THAI-CHINA FLAVOURS AND FRAGRANCES INDUSTRY CO., LTD
99 Moo 2, Latbusluang, Phra Nakhon St Ayuttava 13230
Phone 66-(0)35-37921 1-(3), 66-(0)35-37950142)

Fax 1 66-(0)35-379303
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EXPOSURE CONTROL/PERSONAL SAFETY

Respiratory protection : In well ventilation areas, respiration profection is not normally required.
In confined, poorly ventilated areas wearing suitable mask is required.

Hand protection : Using of chemical resistant gloves is recommended,
Eye protection : In general, using safety goggles is recommended.
Skin protection : Protective creams may be used for exposed skin.
Ventilation : Provide adequate ventilation,

STABILITY AND REACTIVITY

Not stable 1o excess heat and may release dangerous decomposition product when exposed to high
temperature.

TOXICOLOGICAL INFORMATION

This product may cause eves and skin irritation or damage,

ECOLOGICAL INFORMATION

Prevent contamination of soil, ground and surface water.

DISPOSAL CONSIDERATION

Do not pour this product or its waste into environment.

TRANSPORT INFORMATION

Transportation of this product is in compliance with local regulations,

REGULATORY INFORMATION

Product classification  : Irritating to eyes, respiratory tract and skin.

OTHER INFORMATION

The information represent in the data sheet is based on our current leve! of knowledge. THAL-
CHINA FLAVOURS AND FRAGRANCES INDUSTRY CO,, LTD cannot guarantee its

accuracy, reliability and completeness. Any loss or damage arising of the use of this data is user's
responsibility 1o evaluate this information.

Address : THAI-CHINA FLAVOURS AND FRAGRANCES INDUSTRY CO., LTD
99 Moo 2, Latbualsang, Phm Nakhon Sri Ayuttaya 13230
Phone CBE-{0135-37921 143), 66-{0)38-37950142)

Fax - 6B-{0)35-379503
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Aquatic

toxldity: No data on fish toxicity. Virkon diluted to a level of 1:50000 has been shown to
have no effect on the Biochemical Oxygen Demand, (B.O.D.) 5-day test.

{13) DISPOSAL CONSIDERATIONS

Disposal of

product: Dispose of as Special Waste in compliance with The Special Waste Regulations 1996.

Disposal of

packaging: Dispose of in compliance with the Environmental Protection (Duty of Care)
Regulations 1990.

{14) TRANSPORT INFORMATION

U.N. Number: None assigned

U.K. Road

(CDG-CPL): Not classified

Sea (IMDG): Not classified

Road/Rail

(RID/ADRY): Not classified

Class Number: None assigned

Packaging

Group: None assigned

Correct

Shipping Name: Not applicable

Marine

Pollutant: No

(15) REGULATORY INFORMATION

Legislation: The product is labelled in accordance with the Chemicals (Hazard Information and
Packaging for Supply {Amendment)Regulations) 1996 (CHIP96). The product must
be handled in accordance with the COSHH (Control of Substances Hazardous to
Health) Regulations 1994.

Symbol: Irritant (X;)

R-Phrases: R38 Irritating to skin.

R41 Risk of serious damage to eyes.

ANTEC INTERNATIONAL LTD. EMERGENCY TELEPHONE NUMBER (UK) 01787 377305
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(10) STABILITY AND REACTIVITY
Stability: Stable under normal conditions.
Conditions to
avold: Moisture ingress to the stored powder.
Materials to
avoid: Strong alkalis
Salt (Sodium chloride) KO, KBr, KI.
Virkon may react with these substances in solution to release halogen gases (Cl,, Brp
or ly)
Combustible materials.
Hazardous
decomposition Oxygen, Sulphur dioxide. Chlorine under certain extreme conditions if powder
products: becomes moist.
(11) TOXICOLOGICAL INFORMATION
TEST DATA
Acute oral toxidty: 4123 mg/kg
Acute dermal
toxicity: greater than 2000mg/kg
Skin
Irritation: Moderately irritating primary irritation index = 2.8
Virkon 1% solution: Non-irritating primary irritation index = 0
Eye irritation: May cause eye damage.
Virkon 1% solution: Non-irritating.
Skin
Sensitisation: Not sensitising as Virkon 1% solution.
Human
experlence: The powder product is a strong eye irritant, irritant to skin and by inhalation of
dust.
(12) ECOLOGICAL INFORMATION

Persistence and
degradability:

Expected to be biodegradable. The product contains 75% inorganic salts, with the
remaining organic components Malic acid and Sodium alkyl benzene sulphonate
both conforming to EEC Biodegradability requirements.

ANTEC INTERNATIONAL LTD. EMERGENCY TELEPHONE NUMBER (UK) 01787 377305
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Storage: Keep containers tightly sealed and avoid coming into contact with moisture during
storage. Keep away from combustible material.
Avoid contamination of product.
Virkon 1% solution: Store in clean loosely capped polythene bottles at normal
temperatures away from direct sunlight. Do not allow to freeze. Discard solution
elther once the colour is lost, or after 7 days from date of preparation.

8) EX RE CONTR PE! AL PROTE! N

Engineering

measures: Appropriate Local Exhaust Ventilation (L.E.V.) is necessary for handling the product
in situations where dust formation is a problem ie. product in bulk quantities. Not
normally necessary for preparation of solutions from 50g, 500g, 1kg and 5kg packs.

Control

Parameters: 5mg/m°® (8 hr TW.A.) for respirable dust (manufacturers recommendation).

Personal Protection

Respiratory: Dust mask for fine particles (eg. 3M Type 8710)
Hand: PVC or rubber gloves {eg. Marigold type G17K)
Eye: Goggles or faceshield to B.S.2092 standard.
Skin: Overalls

(C)] PHYSICAL AND CHEMICAL PROPERTIES
Appearance/

Odour: Pink, free flowing powder with a faint lemon odour.
pH (1%

solution, 20°C): 26

Boiling point/

Range: Decomposes on heating.

Flash Polnt: Not applicable.

Explosive

properties: Not applicable.

Specdific gravity:

Solubility
(water at 20°C):

1.07 approximately.

Approximately 65g/litre.

ANTEC INTERNATIONAL LTD. EMERGENCY TELEPHONE NUMBER (UK) 01787 377305
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May cause eye damage.
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Rinse thoroughly with clean water or buffered
eye wash for at least 15 minutes. Cbtain
medical attention.

INGESTION May cause severe irritation Do not induce vomiting. Drink plenty of water
to mouth, throat, digestive (or milk) if conscious. Obtain immediate
tract and stomach. medical attention.
®) FIRE- FIGHTING MEA
Suitable
Extinguisher: WATER, FOAM, DRY POWDER, CO,
Special
Precautions: Virkon itself is not flammable, but may assist combustion of other materials under

Special Protective

exceptional circumstances.

Equipment: Firefighting personnel are required to wear breathing apparatus in the
event of afireinvolving Virkon, since release of Sulphur dioxide gas
may occur.
6) ACCIDENTAL RELEASE PROCEDURES
Personal
Precautions: Wear gloves, overalls, eye protection and dust mask as specified in section 8.

Environmental

Prevent build up of dust as far as possible and remove sources of ignition.

precautions: Do not allow the powder concentrate to enter drains. Small quantities (<1kg)
however may be diluted to waste with large quantities of water. Do not allow entry
to surface waters.

Methods for

Cleaning up: Sweep up carefully, preferably with aid of a suitable dry anti-dusting agent if
available. Placein suitable containers for disposal. Prevent powder from becoming
moist whilst awaiting disposal, if possible.
Moist product awaiting disposal must be kept away from combustible material and
stored in manner which allows suitable ventilation of the waste.

7) HANDLING AND STORING

Precautions

during handling:

Handle with sufficient care to prevent dust build up.

The use of L.EV. may be required when handling the product supplied in bulk
quantities.

Ensure adequate ventilation.

Wear protective clothing. {see section 8)

ANTEC INTERNATIONAL LTD. EMERGENCY TELEPHONE NUMBER (UK) 01787 377305
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ANTEC VIRKON

SAFETY DATA SHEET HSD/1H

1) IDENTIFICATION OF THE SUBSTANCE/PREPARATION AND COMPANY
Name: Antec Virkon {Powder as supplied)
Supplier: Antec International Limited
Windham Road
Chilton Industrial Estate
Sudbury
Suffolk
€010 2XD
Tel: 44-(0)1787-377305
Fax: 44-(0)1787-310846
@ COMPOSITION/INFORMATION ON INGREDIENTS
Composition: A blend of an inorganic peroxygen compound, inorganic salts, organic acid, anionic
detergent.
Chemical % Concentration COlassification CAS Exposure
Potassium 50 C;R34 70693-62-8  5mg/m® 8 hour TWA
Peroxomonosulphate {respirable dust-
manufacturer's
recommendation)
Sulphamic acid 5 X;;R36/38 5329-14-6
Sodium alkyl benzene 15 X R22 25155-30-0
sulphonate X;;R36/38
3 HAZARDS IDENTIFICATION
May cause eye damage.
Irritant to skin.
May cause irritation through dust release
4 FIRST AID MEASURES
Exposure Route  Symptom Treatment
INHALATION Irritation to nose, throat, Remove to fresh air. If symptoms of coughing,
lungs respiratory tract. choking or wheezing prove troublesome, or
recovery is not rapid, seek medical attention.
SKIN CONTACT  May cause irritation, Drench skin with plenty of water. Remove
especially under moist contaminated clothing. If irritation persists after
conditions rinsing with water, consult a medical advisor.

ANTEC INTERNATIONAL LTD. EMERGENCY TELEPHONE NUMBER (UK) 01787 377305
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S-Phrases:
S2: Keep out of reach of children
S§22: Do not breathe the dust
$24/25: Avoid contact with skin and eyes
S$26: In case of contact with eyes, rinse immediately with plenty of water, seek medical
advice.
{(16) OTHER INFORMATION
Uses: Disinfectant/Cleaning agent

Further product
information: Consult Virkon technical leaflet for Human Health applications. For uses other than
those labelled on the package, please consult manufacturer prior to proceeding.

The customer should satisfy themselves that the product is suitable for the intended
purpose, and that a suitable and sufficient assessment of any risks created by any
activity using this product is undertaken before use.

The above information is based upon our current state of knowledge of the product at the time of
publication. The data is given in good faith and is designed only as a guidance to users of possible risks,
and therefore does not constitute a guarantee of product quality or performance.

Revision number: H
Date: 04/01/2001
Replaces: G dated August 1999

EMERGENCY TELEPHONE NUMBER (UK): 01787 377305

ANTEC INTERNATIONAL LTD. EMERGENCY TELEPHONE NUMBER (UK) 01787 377305

126



127

Aanuan 2. YszAnsawnisdugadiogadneaslessieainundiurenssieusiazyiin

TneANanavazldiunlglunisauin

C. parapsilosis

%Inhibit - Clove

Control 0.0 0.0 0.0 0.0 0.0 0.0
4 h 23.2 22.6 21.3 16.4 15.4 20.5
8 h 37.6 42.8 43.9 40.6 a1.7 42.0
10 h 50.8 53.8 515 a7.9 45.3 49.0
24 h 100.0 100.0 100.0 100.0 100.0 100.0
%Inhibit - Cinnamon

Control 0.0 0.0 0.0 0.0 0.0 0.0
4 h 0.0 7.1 54 -6.7 -2.9 -5.9
8 h 11.8 9.2 8.2 6.7 4.3 2.4
10 h 20.3 1.7 19.2 10.5 12.6 133
24 h 100.0 100.0 100.0 100.0 100.0 100.0
%Inhibit - Eugenol

Control 0.0 0.0 0.0 0.0 0.0 0.0
4 h 0.0 0.0 6.0 -4.1 -7.6 -1.2
8h 235 24.1 27.2 14.0 16.0 15.4
10 h 49.8 46.1 354 43.4 41.6 a5.7
24 h 100.0 100.0 100.0 100.0 100.0 100.0
%Inhibit - Citronella

Control 0.0 0.0 0.0 0.0 0.0 0.0
4 h 7.2 0.0 4.2 0.0 a7 57
8 h 25.6 18.8 224 19.7 26.4 20.7
10 h 43.8 48.0 a2.3 a7.6 43.6 50.5
24 h 100.0 100.0 100.0 100.0 100.0 100.0




128

C. albicans
%Inhibit - Clove
Control 0.0 0.0 0.0 0.0 0.0 0.0
4 h 0.0 -3.9 -6.7 6.2 7.4 54
8h 229 21.6 27.2 24.9 22.6 24.2
10 h 36.9 39.7 40.4 a6.7 a5.4 40.5
24 h 100.0 100.0 100.0 100.0 100.0 100.0
%Inhibit - Cinnamon
Control 0.0 0.0 0.0 0.0 0.0 0.0
4 h 4.3 52 23 8.9 5.0 8.3
8h 224 19.2 17.7 24.1 21.6 26.3
10 h 37.2 34.5 37.7 36.2 39.8 38.2
24 h 100.0 100.0 100.0 100.0 100.0 100.0
%Inhibit - Eugenol
Control 0.0 0.0 0.0 0.0 0.0 0.0
4 h 3.1 4.3 -0.4 125 9.3 7.7
8 h 22.8 20.5 23.6 29.2 26.0 254
10 h 358 41.5 34.0 38.3 40.7 45.1
24 h 100.0 100.0 100.0 100.0 100.0 100.0
%Inhibit - Citronella
Control 0.0 0.0 0.0 0.0 0.0 0.0
4 h 54 7.0 8.4 5.6 23.8 20.6
8h 34.4 25.8 29.2 31.8 29.0 28.0
10 h 59.0 61.2 59.0 63.2 60.8 64.2
24 h 100.0 100.0 100.0 100.0 100.0 100.0




129

T. asahii
%Inhibit - Clove
Control 0.0 0.0 0.0 0.0 0.0 0.0
4 h 53 58 3.7 13.2 13.8 15.3
8h 49.0 53.1 51.9 60.9 59.8 61.9
10 h 57.3 54.7 58.0 61.7 58.6 64.9
24 h 100.0 100.0 100.0 100.0 100.0 100.0
%Inhibit - Cinnamon
Control 0.0 0.0 0.0 0.0 0.0 0.0
4 h -2.3 0.4 0.0 9.3 2.5 1.9
8h a7 4.2 59 134 8.9 16.1
10 h 14.9 17.8 14.4 21.0 18.5 17.2
24 h 100.0 100.0 100.0 100.0 100.0 100.0
%Inhibit - Eugenol
Control 0.0 0.0 0.0 0.0 0.0 0.0
4 h 2.1 11.4 5.6 4.8 9.5 2.1
8 h 12.0 14.9 11.0 15.7 18.4 17.4
10 h 16.9 19.4 20.2 22.5 28.3 24.0
24 h 100.0 100.0 100.0 100.0 100.0 100.0
%Inhibit - Citronella
Control 0.0 0.0 0.0 0.0 0.0 0.0
4 h 53 2.4 2.8 3.5 2.2 57
8 h 254 23.6 28.2 23.8 26.8 234
10 h 46.5 43.5 46.1 52.1 a9.7 58.8
24 h 100.0 100.0 100.0 100.0 100.0 100.0




B. cereus
%Inhibit - Clove
Control | 0.0 0.0 0.0 0.0 0.0 0.0
4 h 1.5 3.2 -1.5 3.8 8.5 5.0
8h 39.9 42.6 49.5 ar.3 43.8 50.8
10 h 58.3 56.9 57.9 60.2 59.6 51.7
24 h 92.0 89.6 91.2 90.2 924 91.4
%Inhibit - Cinnamon
Control | 0.0 0.0 0.0 0.0 0.0 0.0
4 h 1.9 3.8 7.9 o -0.6 a.9
8 h 39.4 46.1 51.2 45.2 39.2 a7.8
10 h 56.3 58.4 57.6 58.2 53.7 58.8
24 h 81.7 79.5 81.9 86.1 83.4 82.1
%Inhibit - Eugenol
Control | 0.0 0.0 0.0 0.0 0.0 0.0
4 h 2.6 0.0 -0.5 3.4 9.8 2.8
8 h 234 20.9 22.8 26.5 22.0 20.7
10 h ar.9 558 49.1 58.0 59.4 55.9
24 h 80.0 86.6 88.1 90.3 87.9 87.2
%Inhibit - Citronella
Control | 0.0 0.0 0.0 0.0 0.0 0.0
4 h 1.7 8.9 11.5 6.4 -0.7 5.9
8h 27.1 24.1 23.4 17.9 20.7 18.9
10 h 56.3 53.9 51.2 46.0 54.4 47.1
24 h 100.0 100.0 100.0 100.0 100.0 100.0
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S. aureus
%Inhibit -Clove
Control 0.00 0.00 0.00 0.00 0.00 0.00
4 h 8.93 2.54 5.84 0.55 3.42 4.52
8 h 21.06 21.72 23.26 19.07 18.19 21.06
10 h 37.16 41.35 40.24 34.73 36.71 37.60
24 h 72.44 69.79 75.30 65.60 66.48 67.59
%Inhibit - Cinnamon
Control 0.00 0.00 0.00 0.00 0.00 0.00
4 h 0.82 -394 3.83 6.40 3.18 0.82
8 h 21.65 23.36 30.23 30.45 33.24 32.16
10 h 56.21 57.92 55.56 57.92 58.78 60.50
24 h 64.58 60.50 63.08 67.16 62.65 69.09
%Inhibit - Eugenol
Control 0.00 0.00 0.00 0.00 0.00 0.00
4h 1.32 2.16 2.16 3.00 2.58 -1.81
8 h 17.21 15.33 20.14 21.60 24.95 23.90
10 h 46.27 54.43 49.41 48.57 50.87 52.54
24 h 75.54 74.29 73.66 79.09 73.45 76.17
%Inhibit - Citronella
Control 0.00 0.00 0.00 0.00 0.00 0.00
4 h 2.89 551 0.27 7.92 2.08 -0.34
8 h 26.46 25.25 31.09 29.08 26.66 26.26
10 h 56.48 50.03 49.03 57.49 58.29 56.68
24 h 79.05 80.86 85.49 82.67 81.26 78.44
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A. fumigatus
%Inhibit - Clove
Control 0.0 0.0 0.0 0.0 0.0 0.0
4 h 0.0 0.0 0.0 0.0 0.0 0.0
8 h 14.7 21.9 18.6 24.9 16.5 13.6
10 h 32.8 37.9 35.4 38.5 34.3 32.7
24 h 50.8 64.3 54.1 515 54.4 56.3
%Inhibit - Cinnamon
Control 0.0 0.0 0.0 0.0 0.0 0.0
4 h 24 8.5 -0.9 2.1 -1.0 10.4
8 h 20.3 255 16.3 24.1 141 23.1
10 h 19.3 27.6 314 24.0 19.8 259
24 h 50.7 48.8 62.7 57.5 65.8 54.7
%Inhibit - Eugenol
Control 0.0 0.0 0.0 0.0 0.0 0.0
4 h 0.0 0.0 0.0 0.0 0.0 0.0
8 h 18.4 176 16.1 20.2 18.5 17.9
10 h 21.5 18.4 20.8 23.7 17.9 20.2
24 h 36.9 45.2 42.6 a7.9 38.2 40.3
%Inhibit - Citronella
Control 0.0 0.0 0.0 0.0 0.0 0.0
4 h 18.1 23.6 14.8 25.9 15.3 17.2
8 h 27.3 25.9 31.5 33.0 26.2 25.0
10 h 41.7 33.0 37.5 43.1 34.8 39.8
24 h 56.9 a9.7 55.1 59.8 56.0 53.9
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P. aeruginosa.

%Inhibit - Clove

Control 0.0 0.0 0.0 0.0 0.0 0.0
4 h 0.0 0.0 0.0 0.0 0.0 0.0
8 h 15.0 5.0 10.0 10.0 5.0 10.0
10 h 15.0 20.0 20.0 15.0 15.0 20.0
24 h 30.0 25.0 30.0 30.0 25.0 30.0
%Inhibit - Cinnamon

Control 0.0 0.0 0.0 0.0 0.0 0.0
4 h 0.0 0.0 0.0 0.0 0.0 0.0
8 h 0.0 10.0 5.0 5.0 5.0 10.0
10 h 15.0 10.0 15.0 15.0 10.0 10.0
24 h 25.0 30.0 30.0 30.0 30.0 30.0
%Inhibit - Eugenol

Control 0.0 0.0 0.0 0.0 0.0 0.0
4 h 0.0 0.0 0.0 0.0 0.0 0.0
8 h 5.0 5.0 5.0 5.0 10.0 5.0
10 h 20.0 20.0 10.0 15.0 10.0 15.0
24 h 30.0 25.0 35.0 30.0 25.0 25.0
%Inhibit - Citronella

Control 0.0 0.0 0.0 0.0 0.0 0.0
4 h 0.0 0.0 0.0 0.0 0.0 0.0
8 h 15.0 15.0 10.0 10.0 10.0 15.0
10 h 20.0 15.0 20.0 15.0 20.0 20.0
24 h 30.0 35.0 35.0 40.0 35.0 35.0
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C. lunata
%Inhibit - Clove
Control 0.00 0.00 0.00 0.00 0.00 0.00
4 h 10.94 -7.81 18.75 -1.56 17.19 7.81
8 h 21.88 10.94 26.56 18.75 9.38 31.25
10 h 26.56 23.44 45.31 32.81 20.31 37.50
24 h 100.00 100.00 100.00 100.00 100.00 100.00
%Inhibit - Cinnamon
Control 0.00 0.00 0.00 0.00 0.00 0.00
4 h 15.77 6.70 22.25 4.10 18.36 17.06
8 h 19.65 30.02 26.13 30.02 20.95 26.13
10 h 28.73 22.25 37.80 44.28 24.84 30.02
24 h 84.45 89.63 77.97 87.04 90.93 93.52
%Inhibit - Eugenol
Control 0.00 0.00 0.00 0.00 0.00 0.00
4 h 7.35 14.71 -2.94 20.59 4.41 13.24
8 h 20.59 30.88 38.24 36.76 25.00 41.18
10 h 32.35 39.71 52.94 4412 47.06 45.59
24 h 95.59 100.00 97.06 98.53 94.12 100.00
%Inhibit - Citronella
Control 0.00 0.00 0.00 0.00 0.00 0.00
4 h 9.32 0.62 14.29 8.07 -3.11 13.04
8 h 35.40 26.71 25.47 34.16 19.25 29.19
10 h 32.92 40.37 37.89 47.83 29.19 44.10
24 h 100.00 100.00 100.00 100.00 100.00 100.00
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INSTRUMENT CONTROL PARAMETERS:  1GC-QQQ

Sample Inlet : GC
Injection Source : GCALS

Injection Location: Front

Mass Spectrometer : Enabled

Setpoint
(Initial)
Hold Time
Post Run

Program

Equilibration Time

Max Temperature

Maximum Temperature Override
Slow Fan

Cryo

He Quench Gas

On

60 BIALYALTLE

2wl

260 DIFLBALTY

3u1 60 samwaTea Lugunafiluf 110 °C fae
rate 5 ssmwaldpaiow? Snwigamgiily 8 min Wi
gaungilufl 220 eamwaidea fae rate 15 89A1
wailed foundt Snwigamndly 2 unit Wingumgily
71 250 paFaTua $ne rate 25 perBaLTIAR DU
Shwgaumgild 12 undl

0 W

270 D4 NYALTYH

Enabled

Disabled

Off

On 1 mUmin

END OF INSTRUMENT CONTROL PARAMETERS
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Dala Flle C:N\HPCEEMALNDATAARLELLZZ2\CITROCI7.D

Sample Name:

Area Percert 3epert with Perfarmares an

4 Yoise

Multiplier 1.0000
Dilution : 1.0000
Use Mu tip’ier & Dilutian Factar with TSTDs

signal 1: FIBL 3,
Results obtained with enasrced integrator!

No'se determination:

Noise Noise Nolse
| {6*sD) | (PLoP) | (ASTY) Wander | Drill
IpAl | pAl I Ipal | pAI | [eA/k]
o it |=mm=mmmmm e I-- =
3.000  3.100 5.4433 3.162/ - - -2246.917
22.000 22.100 a.7022 0.5360 33.345
Rellime k' Acea Eeighl  Symm. Widlk  Plales Resol Sigral
(min| |pA*s] pA] Imin] ution /Noise
[ === I- | |—=-—= | === [t ettt
0.1€ 8.77L07 3.815¢4 2.03  0.0281 60843
0.13 2.44345 4.68897 0.93 0.0275 86370 1
0.24 8.37977 4.23710 0.8% 0.0300 BI276 2.
0.33  12.83762 5.60798 1.27 0.0317 #2127 4
0.36 151.45694  74.9220¢ 0.93 0.0311 87530 1
0.41 2.13596 1.08722 .81 0.028% 84707 2.
0.47 3.55408 1.£6488 (.69 0.0363 58268 2.
0.57 267.50604 9.78903 0.21 0.0750 138945 4
2.62 2.070486 1.03292 1.00 0.0303 101085 2.
0.68 T.74796 3.32663 1.32 0.0325 94984 3
0.80  17.53257 9.48755 0.97 0.0281 145350 5.6
0.82  22.34821  13.23968 0.22 0.0Z72 158604 1.
0.9z 54,17193 31.13392 0.91 0.0264 1BE€LB7 5.
0.96 7.90587 4.34202 ©£.82 0.0275 178854 2
1.00 3./2680 L180Y5 1.21 0.030% 152216 2
2.0 78, 80885 38.42978 0.91 0,0310 150247 1,
1.06 2350.5253% 1316.47510 1.18 0.0275 189339 2.
.10 41,8694 22.45067 0.923 0.0279 200272 1.
5.404  1.14 7.82230 3.04013 ©0.79 0.0303 176446 L
5.572  1.20  16.57081 6.89524 1.08 (.036Y 127916 2.
5.740 1.27 2.24124 1.136€2 0.82 0.0306 184382 2
5.804  1.30 7.06332 3.90318 ©0.99 0.0279 233431 L
5.898  1.33 22.27662 0.85 0.0281 244801 1.
©.073 1.40 3.37%96 0.93 0.0333 783975 3.
6.307  1.50 . 39.82603 0.93 0.0275 231381 4.
6.460 .56  42.10315 21.13113 1.01 0.0286 282422 3
Instrumert 1 11/22/201€ 2:27:4€ >M RuagCitro?
Data ¥lle C:\HPCEEM\INDAIANRLE11Z22N\CLIA0027.1 Szmple Name:
RetTime k' cea Helght Symm. Width Plates Resol Sigra_
min [pA*s] [pA] [min] utien /Noise
| | | |
6.531 1.58 7.51348 3.78302 (.37 0.0303 2b68ls L.42 ¥
5.611  1.82 8.08948 3.30572 ©0.77 0.0325 229276 1.49 &
£.791  1.82 3.0838/ 1.48134 2.48 0.0308 268722 3.34 2
5.828 1.7¢ 7.37338 3,32433 (.97 0.0336 228657 0.69 &
6.967 1.76  10.21781 5.33379 1.07 0.0309 282880 2.54 9
7.019  1.78  21.39264 9.76208 0.82 (.0314 277015 0.97
7.225  1.86 5.00397 1.82020 1.80 0.0480 °2557% 3.035 3
.266  1.84 3./1404 1.4B0€7 .58 0.0367 219548 0.57 2
7.444 1.98 12.7680% 3.53346 O0.85 .0463 743505 2.52 6
7.633  2.02 1.68473e4 5018.88428 2.55 0.0517 121111 2.35
7.756 2.07 124.60420 42.88305 0.88 0.0485 141355 1.37
7.828 2.10 45.87336 19.07627 0.63 0.0453 180870 0.90
7.873  2.12  30.2€962 9.64416 0.33 0.0470 153581 ©.56
J.865  2.15  1£.93784 1.32406 0.70 - - - i
3.071 2.1% 564.35431 264.83645 0.%285 0.0225 341683
3.1€9 z2.23 23.81621 §.18842 1.45 0.0526 133662 1.36
8.215 2.25  23.12558 9.17434 0.63 0.0£44 139987 [.36
8.318  2.29 £.32473 1.43002 1.14 -~ = 2
8.368  2.31 3.42064 1.13720 0.55 0.0448 183352 2,
8.402 2.38 182.67926 112.27216 2.83 0.0276 5623722
8.534 2.38 044.32391 363.8185¢ 1.14 0.0356 317933
8.808 2.41 46.87191 14.13847 0.46 0.08612 19841Z
8.737 2.4 9E3.88855 £54,06213 1.13 0.0328 3933508
8.819  2.43  46.05723  12.63Y%2 0.86 0.0675 34561
8.318 2.53 €3,33L16 23.13862 0.66 0.0364 332716 1.12
9.047  2.58 7.83500 2.19290 2.06 - - - 1
9.116  2.61  48.63729  19.44781 1.05 0.0392 300096 -
§.177  2.63  30.35343  12.4547C¢ 0.83 0.0£43 237066 0.78
9.258 2.66 27.40818  10.49684 1.23 0.0467 218048 1.12
9.349 2,70 1289.52271  564.83342 1.27 0.0342 414720 1.32 1
9.443  2.74  16.78002 5.04183 0.87 - - - 5
9.532 2.7 €8.01334 18.234%5 0.83 0.0500 201289 -
9.830 2.81 27.42987 €.00914  1.45 - - -
3.718 2.85 287.0883% 102.35792 1.02 0.0283 3435962
9.806 2.88 42.57481 18.51537 3.58 0.0456 256265 1.23
9.855 2.%0 210.91183  55.£0417 0.54 0.0442 275801 C.63
13.165 3.02 1227.03015 498.74693 1.37 0.038¢ 383338 4.35
10.247  3.05 330.38684 °31.27150 1.21 0.0£35 307412 1.716
10.287  3.07 322.66705 L_l2.64337 0.54 0.03%2 368732 C.57
19.524 3,16 7831.53467 2281.04370 2.58 0,096 249588 3.11
13.671  3.22 1185.22180 £04.05945 1.30 0.0£39 327482 1.8¢
19.748  3.25 323.93851 106.41501 0.78 0.0442 320088 1.03
10.979  3.34 128.53700  471.90645 0.63 0.0£00 417383 3.22
171.135  3.47  72.34581  28.41798 1.04 0.0388 457485 2.33
11.608  3.59 1.09/0lel 3210.16309 2.45 0.0525 270818 6.08
11.785 3.87 25.35041 €.22227 0.63 0.0606 210167 1,94
11.%42  3.72  10.01657 1.38940 0.47 0.1487 35705 0.83 2
12.284  3.86  4£.03694  14.35131 1.13 0.0412 491319 2.12

Instrument 1 11/22/201€ 2:27:4€ M RungCitro2

Citronells

Page 3 of 6

Citronellz

Page ¢ of &
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Data Tile C:\TTPCITMA  \DATAVRT61122\CTTREOOT.D

RetTime k' Area Height  Syme.
[min] [ph*s] “pal
R -—-| E—
1z.5418 3.827 8.33426 3.45354 1.03
12.5802 £.10 7.463497 1.89838 1.85
12.390 4.14 L7441 SL.edi7E 1417
13.128 41.19 L2088 .73983 0.0
13.427 4.31 .33966 .99
13.573 4.37 18652 0,924
13.&66 4.41 .176%96  1.93
13.743 4.44 .L12236  D.20
14.028 4,55 15386  0.856
14.157 4.€0 .38637 1.50
14.228 4.63 L5E340 0.80
14.351 .88 215982 0.95
14.645 4.79 .14328 1.17
14.827 L.86 3.81488 1.00
14.915 4.80 L40008  0.98
15.041 4.85 £.99380 1.
15.223 5.03 L2128 2.
15.31¢ .06 £20379 0
15.427 5.10 .45282 0.
15.540 3.15 .73901 0
15.826 2.18 213710 1
15.708 3.22 .78135 0.
15.835 3.27 .93860 0.3
1€.7005 5.33 .21652 0.
1€.162 53.39 .54756 03.59
16.374 .46 1.833058 1.22
5.51 .55884 1.
5.57 273607 1.2
5.81 .508566 0.
5.€8 .18553
17.248 3.75 .115337
17.178 5.80 42652
17.271 5.83 .92233
17,417 5.89 -83598
17.5.7 5.93 .44053
17.780 6.04 .48877
17.303 6.08 .B3713
18.124 6.1/ 3.81311
18.450 6.30 1.12e21
18.3953 €.50 1.40¢17
18,947 6,594 1.65080
18.184 6.59 53.11425 16.24258
12.399 £.68 23.8303% 40.56791
18.€05 .76 18.74228 2.839605
19.936 6.89 7.€6888% 1.305%4
20,560 F.13 2.2815% 2.08220
20.897 7.19 7.30286 2.080941
20.768 7.22 3.763911 1.02836

Instrument 1 11/22/2016

2:27:46 PM RungCitro?

Dala :lle C:\HPCHEMMI\DAIANRLGII2Z\CLIZREO07.D

Wiath
n]

J.0326
0.0538
0.0487
0.0383
0.0¢e42
0.0528
0.0643
0.0450
0.1150
0.0¢86
0.0646
0.0¢87
0.0508
U.0483
0.0487

Plates Resecl Signal

L256748
318029
429240
280588
512040
366353
250582
Sleese

B2415

4745390
243528
545582
L7068
527958
375483

137655

80332
2303848
519252
558583
650340
630858
435074
L1592
639486
650380
703224
483323
624237
865273
546342
6296235
29210
S03697
974610
378552
312943
683206
733618
333846

utien /Noise

3
4.
1
1.
3.
1

.03

2
1
.76 3.
2
Q
1

B €.1e-1
5 2

35
43

o
w

o
L]
MO O PR EOME RO DO AEME S dMAMOCNMAUC RS 10 2-10@ k0 =W

RetTime k' hrea deight  Symm. wWidth  Plates Resol Signal
[min] loR*s | pAl Imin] ution /Noise
| | | | | |
21.378  71.70 £.97427 1.31744 1.00 0.0587 775312 11.31 1.9
22.158  1.00 1.62526 1.79 0.0562 859677 1.84 2.3
23.210 a.z0 1.16967 0.23 0.0644 722162 10.353 1.7
23.3°6 8.23 3.85066 1.11954 1.87 0.0631 753652 0.71 1.6

ok

*=% Tnd of Repert

Tastrumant 1 11/22/2016 2:27:46 PM RungCizra?

Sample Name:

Sample Name:

Citreonalla

Page 5 of €

Cilronella

Page & of &
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- NaMTIATIEUITUVENTEENTUNG

e C:\WHPCHEMMINDATAMNRLITO605\CILOOO0T7.D

Injection Date €/5/2017 11:28:31 IM
Sample Name - Clove

Zcg. Operator
Acg. Instrument
Acq. Method
Last changed
Analysis Method :
Last changed

Location @ -
Inj 1
Volume : Manually

47472017 4:57:47 PM by RUNG

HPCHEM L\METHODS \RUNGCOOL. M
6/5/2017 5:34: P by RUNG
(modified after loading)

FID1 B, (R17060510IL00COT.0)

2 8 83

®

N

139

Sample Name: Clove

Zrea Perceat Repost

Sorted By : Sigmal
Hultipliez : 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs

Signal 1: FIDL B,
Peak RetTime Type Width Brea Height Area
£ [min] fmin]  [pR*s] [pR] B
-— 1-—1 1 1
1 27.218 BP 0.0238 .4306¢ 45.29551 40.27531

9
2 27.722 BB o.0zzs5 1.72307 1.15033 0.93352
2 30.742 PB 0.0305 2.4%76% 1.29660 1.44886
4 31.63% BB 0.0330 6_62605 3.08604 3_84364

Instrument 1 €/5/2017 9%:41:14 DM RUNG

Data File C:\HPCHEM\1\DATA\RL70&05\0ILO000
Deak RetTime Type Wi Rrea

£ [min] [pA*s]

4

4.58E€E2
17.6520€
34_37450
35.0%908

Totals

Results cbtained with enhanced integrator!

¥+ End of Re

ument 1 €/5/2017 9:41:14 M RUNG

Page 1 of 2

Sample Mame: Clove
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- NANNTILASIEUN UMD LAY BULYE

C:\HPCHEM\ 1\DATA\R170605\0ILO0005. D Sample Name: Cinnamon
Injection Date : €/5/2017 11:05:55 DM
Sample Name : Cinnamon Location : -
Log. Operator  : RUNG Inj 1
RAeg. Instrument : Instrument 1 § Volume : Manually
Reg. Method : C:\HECHEM\1\METHODS\RUNGATR }
Last changed : 4/4/2017 4:57:47 EM by RUNG

Inalysis Method : C:\HDPCHEM\1\METHODS\RUNGCOOL.M
Last changed © €/5/2017 5:34:02 PM by RUNG
(modified after loading)
FID1 B, (R170B0540IL00005. 0}

pA =
55

50

a5 | g
N

35

30

2

0 !

15 J e e . I

»
3
&
M
2
]
3

5

Area Percent Report

Sorsed By : Signal
Multiplier H 1.0000
Dilucicn : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: FIDL B,

Peak RetTime Type Width Area Height Area
$ Imin] [min]  [pA*s] Ipa] s
- I====1
1 27.217 BP 0.0252 38.68431 Z&.35852
2 27.720 BB 0.0230 1.47139 0.95621
3 29.960 PBL 0.0262 1.9B848€ 1.20663 0.88530
4 30.741 B 0.0316 2.94207 1.45405 1.31314

€/5/2017 9:40:3% PM RUNGC Page 1 of 2

HPCHEM\1\DATA\R170605\0ILO00OOS. D Sample Mame: Cinnamon

Peak RetTime
3 [min]

s
€

S w

10
11
Totals -

Results cbtained with enhanced integrasor!

#4% End of Rep

Instrument 1 €/5/2017 9:40:3% DM RUNG Page 2 of 2



- wamviaseiduveusTiveyIuea

Data File C:\HFCHEM\_\DATA\RL70605\CIL0C00&.D

clion DalLe €/5/2017 10:20:58 PM

sample Name : Fugenol

-Acg. Operazer @ RUNG

Acq. Instrument trumen:z 1

Rheg. Method b HPCHEM\ 1 \METHODS\RUNGRIR.M
Last changed 4:57:47 PM oy RUNG
Analysis Melhod
Last changed

ion

Inj Volume : Manually

7 9:34:02 PM oy
(modiZied after loading
FID1 B, (R170605:01L00006.D)

PA
100
90
80
70
60
50
40
30

20

Area Percent Report

Sorted By : Signal
Multiplier H 1.0%00
Dilw : 1.030cC
Use Mulliplier & Dilulion Faclor wilh 1S1Ds

Signal 1: FID1 B,

Feak RetTime Type
# [min]

Area Heighz Area

0.3248
0.2322
0.3321
néze

Instrument 1 6/5/2017% 9:44:53 PM RUNG
Data File C:\HPCHEM\_\DATA\RL70605\01L0C00€.D
Peak RetTime Type Widzh Area Heighz Area

[min] [min]  [pA*s] [pA] 3
|

|
0.0556 32.81898 8.98125 16.74193
196.028C3 107.48525

Results obtained with erhanced integrator!

*=* End of ReporlL *=*

Instrument 1 6/5/2017 9:4£:53 PM RUNG

141

Sample Name: Zugenol

18

3298367

Page 1 of 2

Sample Name: Zugenol

Page 2 of 2



AARUIN ¥, NISATUIUNIIFDANBTUSENTU SPSS

o

Descriptives
percentage
85% Confidence Interval for
Mean
N Mean Std. Deviation | Std. Ermor | Lower Bound Upper Bound Minimum
4h 8 12,2000 3.25576 132218 16.4833 23.3167 15.40
&h 8 41.4333 2.17868 88044 30.1469 43.7197 37.60
10h 8 49.7167 2497820 1.21584 45.5812 52 8421 45.30
24h i} 100.0000 .0000DD 00000 100.0000 100.0000 10000
Total 24 §2.7625 30.08307 8.14068 40.0595 65.4655 15.40
Descriptives
ANOVA
percentage
Sum of
Sguares df Mean Square F Sig.
Between Groups 20803.715 3 6807.005 1120.381 000
Within Groups 121.082 20 8.054
Total 20814786 23

Post Hoc Tests

Multiple Comparisons

C. parapsilosis Clove, Cinnamon, Eugenol and Citronella

Dependent Variable: percentage
Bonfermoni
Mean 85% Confidence Interval
{I) ime  (J} time Difference (I-J) | Std. Emor Sig. Lower Bound | Upper Bound
4h Bh 21.53333 142057 000 -25.6915 -17.3751
10h -2Q.E15l3?| 142057 000 -33.9740 -25.6585
24h -80.10000 142057 000 -84.2582 -75.8418
Eh 4h 21.53333 142057 000 17.3751 256915
10h -5.28333 142057 000 -12.4415 -4.1251
24h 58 56867 142057 000 -G2.7248 -54 4085
10h 4h 20.81867 142057 000 25.6585 33.0748
Bh 828333 142057 000 4.1251 12.4415
24h -50.28333 142057 000 -54 4415 -48.1251
24h 4k 80.10000 142057 000 75.8418 842582
2h 52 5BBET 142057 000 54 4085 B2.7245
10h 50.28333 142057 000 48.1251 54 4415

". The mean difference is significant at the 0.05 level.
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Oneway
Descriptives
percentage
85% Confidence Interval for
Mean
M Mean Std. Deviation | Sid. Emor | Lower Bound Upper Bound Minimum
4h 8 2.0789 3.26523 1.33302 -1.2477 5.5056 .00
8h i 7.0872 338318 1.38118 3.5387 10.8378 2.41
10h i 15.5218 389581 1.63128 11.3084 18.7851 10.42
24h 8 100.0000 00000 00000 100.0000 100.0000 10:0.00
Total 24 31.1885 40298224 8.36548 13.8842 484047 .00
ANOVA
percentage
Sum of
Squares df Mean Square F Sig.
Between Groups 38438137 3 12813.048 1346.114 000
Within Groups 180.371 20 0519
Total 28620.502 23
Post Hoc Tests
Multiple Comparisons
Dependent Variable: percentage
Bonferroni
Mean 85% Confidence Interval
{I) ime  (J) time Difference (I-J) | Std. Emor Sig. Lower Bound Upper Bound
4h &h -5.00827 1.78125 085 -10.2222 2057
10h -13.51283l 1.78125 000 -18.7288 -5.2988
24h £7.92110 1.78125 000 -103.1350 -82.7072
Bh 4h 5.00827 1.78125 085 -.2057 10.2222
10h -8.50481 1.78125 001 -13.7185 -3.2907
24h 02.91283 1.78125 000 -88. 1288 -87.6988
10h 4h 13.51288 1.78125 000 8.2888 18.7288
&h 8.50461 1.78125 001 3.2007 13.7185
24h 8440822 1.78125 000 -89.6221 -T9.1943
24h 4h 07.92110 1.78125 000 22,7072 103.1350
&h 02.91283 1.78125 000 &7.6089 98.1268
i0h 8440822 1.78125 000 721843 ag.8221

*. The mean difference is signifizcant at the 0.05 level.
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Descriptives
percentage
85% Confidence Interval for
Mean
M Mean Std. Deviation | Std. Error | Lower Bound Upper Bound Minimum
4h B 8845 2.43805 (BE451 -1.5820 3.5510 .00
2h B 20.0274 552084 225378 14.2338 258210 13.89
10h B 43.6557 4.00803 200388 38.5050 48.8064 3539
24h 6 | 100.0000 .ooooo .00ooo 100.0000 100.0000 100.00
Total 24 41,1684 3B8.14837 7.TET00 25.0608 57.2781 .00
AMNOVA
percentage
Sum of
Squares df Mean Square F Sig.
Between Groups 33168.352 3 11056451 730.028 oo
Within Groups 302.503 20 15.125
Total 33471.855 23
Post Hoc Tests
Multiple Comparisons
Dependent Variable: percentage
Bonfermoni
Mean 85% Confidence Interval
(I} time  {J} time Cifference (I-J) | Std. Emor Sig. Lower Bound Upper Bound
4h &h -19.03292 224538 000 -25.6054 -12.4604
10h —12.&51‘:3' 224538 000 -48.2337 -36.0887
24h -09.00549" 224538 000 -1046.5780 -82.4330
Eh 4h 10.03202 224538 000 12,4604 25.6054
10h 23 62826 224538 000 -30.2007 -17.0558
24h TO.O7I5T 224538 000 -26.5451 -73.4001
10h 4h 4z88118 224538 000 36.0887 49.2337
&h 23.62826 2.24538 000 17.0558 30.2007
24h 56.34431 224538 000 -G2.8188 -48.7718
24h 4h 00.00549 224538 000 92.4330 105.5780
&h 70.97257 224538 000 73.4001 86.5451
10h 5E.34431 224538 000 437718 62.9188

. The mean difference is significant at the 0.05 level.
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Descriptives
percentage
85% Confidence Interval for
Mean
M Mean Std. Deviation | Std. Emmor | Lower Bound Upper Bound Minimum
4h i 3.8202 289113 1.22112 4903 B8.7683 .00
&h i 222682 314341 1.28328 18.9704 25.5880 18.82
10h i 45 8475 3.21650 1.31313 42 5723 48,3234 4228
24h & | 100.0000 .ooooo .0oooo 100.0000 100.0000 100.00
Total 24 42 0618 37.04825 7.56285 27.317M 5B8.86081 .00
ANODVA
percentage
Sum of
Sguares df Mean Square F Sig-
Between Groups 31425.002 3 10475.001 1438.226 .o0d
Within Groups 145.288 20 T.283
Total 31570.872 23
Post Hoc Tests
Multiple Comparisons
Dependent Variable: percentage
Bonferroni
Mean 95% Confidence Interval
{I) time  (J} time Difference (I-J)| Std. Emor Sig. Lower Bound Upper Bound
4h 2h -12.63020° 1.550821 000 -23.2038 -14.0758
10h 4231853 1.550821 000 -48.8825 -37.7545
24h -05.37068 155021 000 -100.2347 -81.8087
Eh 4h 18.63980 1.5502 000 14.0758 23.2038
10h -22.67865 1.5582 000 -28.2428 -18.1148
24h 7773080 155821 000 -82.2848 -73.1668
10h 4h 4231853 1.55821 000 37.7545 48.8825
2h 2287865 155021 000 19.11456 28.2428
24h 54 05215 1.550821 000 -58.8181 -40.4882
24h 4h 05.37068 155021 000 21.8087 1008347
gh 7773080 1.55021 000 73.16688 82.2948
10h 54.05215 1.550821 000 40,4382 58.6181

*. The mean difference is significant at the 0.05 level.




- C albicans Clove, Cinnamon, Eugenol and Citronella

ONEWAY percentage BY time
/STATISTICS DESCRIPTIVES
/MISSING ANALYSIS
/POSTHOC=BONFERRONI ALPHA(0.05).

Oneway
[DataSet0]
Descriptives
percentage
95% Confidence Interval for Mean
N Mean Std. Deviation | Std. Error | Lower Bound Upper Bound Minimum
4h 6 19.9000 3.25576 1.32916 16.4833 23.3167 15.40
8h 6 41.4333 2.17868 .88944 39.1469 43.7197 37.60
10h 6 49.7167 2.97820 1.21584 46.5912 52.8421 45.30
24h 6 100.0000 | .00000 .00000 100.0000 100.0000 100.00
Total | 24 | 52.7625 30.08307 6.14068 40.0595 65.4655 15.40
Descriptives
percentage
Maximum
4h 23.20
8h 43.90
10h 53.80
24h 100.00
Total 100.00
ANOVA
percentage
Sum of Squares df Mean Square F Sig.
Between Groups 20693.715 320 6897.905 1139.381 .000
Within Groups 121.082 23 6.054
Total 20814.796

Dependent Variable: percentage

Multiple Comparisons

Bonferroni
95% Confidence Interval
Mean

(1) time (J) time |Difference (I-J) Std. Error Sig. Lower Bound Upper Bound

4h 8h -21.53333" 1.42057 .000 -25.6915 -17.3751
10h -29.81667" 1.42057 .000 -33.9749 -25.6585
24h -80.10000" 1.42057 .000 -84.2582 -75.9418

8h 4h 21.53333" 1.42057 .000 17.3751 25.6915
10h -8.28333" 1.42057 .000 -12.4415 -4.1251
24h -58.56667" 1.42057 .000 -62.7249 -54.4085

10h 4h 29.81667" 1.42057 .000 25.6585 33.9749
8h 8.28333" - 1.42057 .000 4.1251 12.4415
24h 50.28333" 1.42057 .000 -54.4415 -46.1251

24h 4h 80.10000" 1.42057 .000 75.9418 84.2582
8h 58.56667" 1.42057 .000 54.4085 62.7249
10h 50.28333" 1.42057 .000 46.1251 54.4415

*_ The mean difference is significant at the 0.05 level.
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ONEWAY percentage BY time
/STATISTICS DESCRIPTIVES

/MISSING ANALYSIS
/POSTHOC=BONFERRONI ALPHA(0.05).
Oneway
Descriptives
percentage
95% Confidence Interval for Mean
N Mean Std. Deviation | Std. Error | Lower Bound Upper Bound Minimum
4h 6 2.0789 3.26523 1.33302 -1.3477 5.5056 .00
8h 6 7.0872 3.38319 1.38118 3.5367 10.6376 241
10h 6 15.5918 3.99581 1.63128 11.3984 19.7851 10.49
24h 6 100.0000 | .00000 .00000 100.0000 100.0000 100.00
Total | 24 | 31.1895 40.98224 8.36546 13.8842 48.4947 .00
Descriptives
percentage
Maximum
4h 7.09
8h 11.76
10h 20.27
24h 100.00
Total 100.00
ANOVA
percentage
Sum of Squares df Mean Square F Sig.

Between Groups 38439.137 320 12813.046 1346.114 .000
Within Groups 190.371 23 9.519
Total 38629.508

Dependent Variable: percentage

Multiple Comparisons

Bonferroni
95% Confidence Interval
Mean

(1) time (J) time |Difference (I-J) Std. Error Sig. Lower Bound Upper Bound

4h 8h -5.00827 1.78125 .065 -10.2222 .2057
10h -13.51288" 1.78125 .000 -18.7268 -8.2989
24h -97.92110" 1.78125 .000 -103.1350 -92.7072

8h 4h 5.00827 1.78125 .065 -.2057 10.2222
10h -8.50461" 1.78125 .001 -13.7185 -3.2907
24h -92.91283" 1.78125 .000 -98.1268 -87.6989

10h 4h 13.51288" 1.78125 .000 8.2989 18.7268
8h 8.50461" - 1.78125 .001 3.2907 13.7185
24h 84.40822" 1.78125 .000 -89.6221 -79.1943

24h 4h 97.92110" 1.78125 .000 92.7072 103.1350
8h 92.91283" 1.78125 .000 87.6989 98.1268
10h 84.40822" 1.78125 .000 79.1943 89.6221

*_ The mean difference is significant at the 0.05 level.
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ONEWAY percentage BY time
/STATISTICS DESCRIPTIVES
/MISSING ANALYSIS
/POSTHOC=BONFERRONI ALPHA(0.05).

Oneway
[DataSet0]
Descriptives
percentage
95% Confidence Interval for Mean
N Mean Std. Deviation | Std. Error | Lower Bound Upper Bound Minimum
4h 6 .9945 2.43605 .99451 -1.5620 3.5510 .00
8h 6 20.0274 5.52064 2.25379 14.2339 25.8210 13.99
10h 6 43.6557 4.90803 2.00369 38.5050 48.8064 35.39
24h 6 100.0000 | .00000 .00000 100.0000 100.0000 100.00
Total | 24 | 41.1694 38.14837 7.78700 25.0608 57.2781 .00
Descriptives
percentage
Maximum
4h 5.97
8h 27.16
10h 49.79
24h 100.00
Total 100.00
ANOVA
percentage
Sum of Squares df Mean Square F Sig.
Between Groups 33169.352 320 11056.451 730.998 .000
Within Groups 302.503 23 15.125
Total 33471.855

Dependent Variable: percentage

Multiple Comparisons

Bonferroni
95% Confidence Interval
Mean
(1) time (J) time  |Difference (I-J) Std. Error Sig. Lower Bound Upper Bound
4h 8h -19.03292" 2.24538 .000 -25.6054 -12.4604
10h -42.66118" 2.24538 .000 -49.2337 -36.0887
24h -99.00549" 2.24538 .000 -105.5780 -92.4330
8h 4h 19.03292" 2.24538 .000 12.4604 25.6054
10h -23.62826" 2.24538 .000 -30.2007 -17.0558
24h -79.97257" 2.24538 .000 -86.5451 -73.4001
10h 4h 42.66118" 2.24538 .000 36.0887 49.2337
8h 23.62826" 2.24538 .000 17.0558 30.2007
24h -56.34431" 2.24538 .000 -62.9168 -49.7718
24h 4h 8h 99.00549" 2.24538 .000 92.4330 105.5780
10h 79.97257" 2.24538 .000 73.4001 86.5451
56.34431" 2.24538 .000 49.7718 62.9168

*. The mean difference is significant at the 0.05 level.




ONEWAY percentage BY time
/STATISTICS DESCRIPTIVES
/MISSING ANALYSIS
/POSTHOC=BONFERRONI ALPHA(0.05).

Oneway
[DataSet0]
Descriptives
percentage
95% Confidence Interval for Mean
N Mean Std. Deviation | Std. Error | Lower Bound Upper Bound Minimum
4h 6 3.6293 2.99113 1.22112 .4903 6.7683 .00
8h 6 22.2692 3.14341 1.28329 18.9704 25.5680 18.82
10h 6 45.9479 3.21650 1.31313 42.5723 49.3234 42.28
24h 6 100.0000 | .00000 .00000 100.0000 100.0000 100.00
Total | 24 | 42.9616 37.04925 7.56265 27.3171 58.6061 .00
Descriptives
percentage
Maximum
4h 7.19
8h 26.43
10h 50.53
24h 100.00
Total 100.00
ANOVA
percentage
Sum of Squares df Mean Square F Sig.
Between Groups 31425.003 320 10475.001 1436.226 .000
Within Groups 145.868 23 7.293
Total 31570.872
Multiple Comparisons
Dependent Variable: percentage
Bonferroni
95% Confidence Interval
Mean
() time  (J) time Difference (I-J) Std. Error Sig.  |Lower Bound Upper Bound
4h 8h -18.63989" 1.55921 .000 [-23.2039 -14.0759
10h -42.31853" 1.55921 .000 |-46.8825 -37.7545
24h -96.37068" 1.55921 .000 [-100.9347 -91.8067
8h 4h 18.63989" 1.55921 .000 [14.0759 23.2039
10h -23.67865" 1.55921 .000 [-28.2426 -19.1146
24h -77.73080" 1.55921 .000 |-82.2948 -73.1668
10h 4h 42.31853" 1.55921 .000 [37.7545 46.8825
8h 23.67865" 1.55921 .000 [19.1146 28.2426
24h -54.05215" 1.55921 .000 [-58.6161 -49.4882
24h 4h 96.37068" 1.55921 .000 [91.8067 100.9347
8h 77.73080" 1.55921 .000 [73.1668 82.2948
10h 54.05215" 1.55921 .000 |49.4882 58.6161

*. The mean difference is significant at the 0.05 level.

149



150

- T. asahii Clove, Cinnamon, Eugenol and Citronella

ONEWAY percentage BY time
ISTATISTICS DESCRIPTIVES
IMISSING ANALYSIS
/POSTHOC=BONFERRONI ALPHA(0.05).

Oneway
Descriptives
percentage
95% Confidence Interval for Mean
N | Mean Std. Deviation | Std. Error | Lower Bound Upper Bound Minimum
4h 6 9.5368 5.11012 2.08620 4.1741 14.8996 3.71
8h 6 56.1035 5.43260 2.21785 50.4023 61.8047 48.99
10h 6 59.2100 | 3.57238 1.45842 55.4610 62.9590 54.71
24h 6 100.0000 | .00000 .00000 100.0000 100.0000 100.00
Total | 24 | 56.2126 32.95036 6.72596 42.2989 70.1263 3.71
Descriptives
percentage
Maximum
4h 15.31
8h 61.91
10h 64.85
24h 100.00
Total 100.00
ANOVA
percentage
Sum of Squares df Mean Square F Sig.
Between Groups 24629.759 320 8209.920 480.194 .000
Within Groups 341.942 23 17.097
Total 24971.701

Multiple Comparisons
Dependent Variable: percentage
Bonferroni
Post Hoc Tests

95% Confidence Interval
Mean
(1) time (J) time |Difference (I-J) Std. Error Sig. Lower Bound Upper Bound
4h 8h -46.56667" 2.38726 .000 -53.5545 -39.5789
10h -49.67317" 2.38726 .000 -56.6610 -42.6854
24h -90.46317" 2.38726 .000 -97.4510 -83.4754
8h 4h 46.56667" 2.38726 .000 39.5789 53.5545
10h -3.10650 2.38726 1.000 -10.0943 3.8813
24h -43.89650" 2.38726 .000 -50.8843 -36.9087
10h 4h 49.67317" 2.38726 .000 42.6854 56.6610
8h 3.10650 2.38726 1.000 -3.8813 10.0943
24h -40.79000" 2.38726 .000 -47.7778 -33.8022
24h 4h 8h 90.46317" 2.38726 .000 83.4754 97.4510
10h 43.89650" 2.38726 .000 36.9087 50.8843
40.79000" 2.38726 .000 33.8022 47.7778

*. The mean difference is significant at the 0.05 level.



ONEWAY percentage BY time
ISTATISTICS DESCRIPTIVES

IMISSING ANALYSIS

/POSTHOC=BONFERRONI ALPHA(0.05).

Oneway
Descriptives
percentage
95% Confidence Interval for Mean
N Mean Std. Deviation | Std. Error | Lower Bound Upper Bound Minimum
4h 6 2.3710 3.57402 1.45909 -1.3797 6.1217 .00
8h 6 8.8818 491261 2.00557 3.7264 14.0373 4.25
10h 6 17.3033 2.43469 .99396 14.7483 19.8584 14.44
24h 6 100.0000 | .00000 .00000 100.0000 100.0000 100.00
Total | 24 | 32.1390 | 40.50101 8.26723 15.0370 49.2411 .00
Descriptives
percentage
Maximum
4h 9.34
8h 16.14
10h 21.02
24h 100.00
Total 100.00
ANOVA
percentage
Sum of Squares | df Mean Square F Sig.
Between Groups 37513.452 320 12504.484 1167.687 .000
Within Groups 214.175 23 10.709
Total 37727.627

Dependent Variable: percentage

Multiple Comparisons

151

Bonferroni
Post Hoc Tests
95% Confidence Interval
Mean

(1) time (J) time  |Difference (I-J) Std. Error Sig. Lower Bound Upper Bound

4h 8h -6.51083" 1.88934 .015 -12.0411 -.9805
10h -14.93233" 1.88934 .000 -20.4626 -9.4020
24h -97.62900" 1.88934 .000 -103.1593 -92.0987

8h 4h 6.51083" 1.88934 .015 .9805 12.0411
10h -8.42150" 1.88934 .001 -13.9518 -2.8912
24h -91.11817" 1.88934 .000 -96.6485 -85.5879

10h 4h 14.93233" 1.88934 .000 9.4020 20.4626
8h 8.42150" - 1.88934 .001 2.8912 13.9518
24h 82.69667" 1.88934 .000 -88.2270 -77.1664

24h 4h 97.62900" 1.88934 .000 92.0987 103.1593
8h 91.11817" 1.88934 .000 85.5879 96.6485
10h 82.69667" 1.88934 .000 77.1664 88.2270

* . The mean difference is significant at the 0.05 level.
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ONEWAY percentage BY time
ISTATISTICS DESCRIPTIVES
IMISSING ANALYSIS
/POSTHOC=BONFERRONI ALPHA(0.05).

Oneway
Descriptives
percentage
95% Confidence Interval for Mean
N Mean Std. Deviation | Std. Error | Lower Bound Upper Bound Minimum
4h 6 5.8885 3.83832 1.56699 1.8604 9.9166 2.07
8h 6 14.8757 2.93069 1.19645 11.8001 17.9512 10.95
10h 6 21.9008 3.97873 1.62431 17.7254 26.0762 16.94
24h 6 100.0000 | .00000 .00000 100.0000 100.0000 100.00
Total | 24 | 35.6663 38.49305 7.85736 19.4121 51.9204 2.07
Descriptives
percentage
Maximum
4h 11.36
8h 18.39
10h 28.31
24h 100.00
Total 100.00
ANOVA
percentage
Sum of Squares | df Mean Square F Sig.
Between Groups 33883.685 320 11294.562 1153.923 .000
Within Groups 195.759 23 9.788
Total 34079.444

Dependent Variable: percentage

Multiple Comparisons

Bonferroni
Post Hoc Tests
95% Confidence Interval
Mean

(1) time (J) time  |Difference (I-J) Std. Error Sig. Lower Bound Upper Bound

4h 8h -8.98717" 1.80628 .000 -14.2744 -3.7000
10h -16.01233" 1.80628 .000 -21.2995 -10.7251
24h -94.11150" 1.80628 .000 -99.3987 -88.8243

8h 4h 8.98717" 1.80628 .000 3.7000 14.2744
10h -7.02517" 1.80628 .005 -12.3124 -1.7380
24h -85.12433" 1.80628 .000 -90.4115 -79.8371

10h 4h 16.01233" 1.80628 .000 10.7251 21.2995
8h 7.02517" - 1.80628 .005 1.7380 12.3124
24h 78.09917" 1.80628 .000 -83.3864 -72.8120

24h 4h 94.11150" 1.80628 .000 88.8243 99.3987
8h 85.12433" 1.80628 .000 79.8371 90.4115
10h 78.09917" 1.80628 .000 72.8120 83.3864

* . The mean difference is significant at the 0.05 level.




ONEWAY percentage BY time
ISTATISTICS DESCRIPTIVES
IMISSING ANALYSIS
/POSTHOC=BONFERRONI ALPHA(0.05).
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Oneway
Descriptives
percentage
95% Confidence Interval for Mean
N Mean Std. Deviation | Std. Error | Lower Bound Upper Bound Minimum
4h 6 3.6458 1.54432 .63046 2.0252 5.2665 2.15
8h 6 25.2240 1.95664 .79880 23.1706 27.2774 23.43
10h 6 49.4530 5.47740 2.23614 43.7048 55.2012 43.52
24h 6 100.0000 | .00000 .00000 100.0000 100.0000 100.00
Total | 24 | 44.5807 36.74434 7.50041 29.0649 60.0965 2.15
Descriptives
percentage
Maximum
4h 5.73
8h 28.21
10h 58.83
24h 100.00
Total 100.00
ANOVA
Percentage
Sum of Squares df Mean Square F Sig.
Between Groups 30872.300 320 10290.767 1136.622 .000
Within Groups 181.076 23 9.054
Total 31053.376
Multiple Comparisons
Dependent Variable: percentage
Bonferroni
Post Hoc Tests
95% Confidence Interval
Mean
(1) time (J) time  |Difference (I-J) Std. Error Sig. Lower Bound Upper Bound
4h 8h -21.57817" 1.73722 .000 -26.6632 -16.4931
10h -45.80717" 1.73722 .000 -50.8922 -40.7221
24h -06.35417" 1.73722 .000 -101.4392 -91.2691
8h 4h 21.57817" 1.73722 .000 16.4931 26.6632
10h -24.22900" 1.73722 .000 -29.3141 -19.1439
24h -74.77600" 1.73722 .000 -79.8611 -69.6909
10h 4h 45.80717" 1.73722 .000 40.7221 50.8922
8h 24.22900" 1.73722 .000 19.1439 29.3141
24h -50.54700" 1.73722 .000 -55.6321 -45.4619
24h 4h 8h 96.35417" 1.73722 .000 91.2691 101.4392
10h 74.77600" 1.73722 .000 69.6909 79.8611
50.54700" 1.73722 .000 45.4619 55.6321

*_ The mean difference is significant at the 0.05 level.



- S. aureus Clove, Cinnamon, Eugenol and Citronella

ONEWAY percentage BY time

ISTATISTICS DESCRIPTIVES
IMISSING ANALYSIS
/POSTHOC=BONFERRONI ALPHA(0.05).
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Oneway
Descriptives
percentage
Std 95% Confidence Interval for Mean

N Mean Deviation Std. Error Lower Bound Upper Bound | Minimum
4h 6| 4.3000 2.89107 1.18027 1.2660 7.3340 .55
8h 6 | 20.7267 1.83335 .74846 18.8027 22.6507 18.19
10h 6 | 37.9650 2.42715 .99088 35.4179 40.5121 34.73
24h 6 | 69.5333 3.75072 1.53123 65.5972 73.4695 65.60
Total | 24 | 33.1313 24.81229 5.06479 22.6539 43.6086 .55

Descriptives

percentage

Maximum
4h 8.93
8h 23.26
10h 41.35
24h 75.30
Total 75.30

ANOVA
percentage
Sum of Squares df Mean Square F Sig.
Between Groups 14001.549 3 4667 | 589.320 .000
Within Groups 158.392 20 .183
Total 14159.941 23 7.920
Post Hoc Tests
Page 1

Multiple Comparisons

Dependent Variable: percentage

Bonferroni
95% Confidence Interval
Mean

(D time  (J)time Difference (I-J) | Std. Error Sig. Lower Bound Upper Bound

4h 8h -16.42667" 1.62477 .000 -21.1826 -11.6708
10h -33.66500" 1.62477 .000 -38.4209 -28.9091
24h -65.23333" 1.62477 .000 -69.9892 -60.4774

8h 4h 16.42667" 1.62477 .000 11.6708 21.1826
10h -17.23833" 1.62477 .000 -21.9942 -12.4824
24h -48.80667" 1.62477 .000 -53.5626 -44.0508

10h 4h 33.66500" 1.62477 .000 28.9091 38.4209
8h 17.23833" 1.62477 .000 12.4824 21.9942
24h -31.56833" 1.62477 .000 -36.3242 -26.8124

24h 4h 65.23333" 1.62477 .000 60.4774 69.9892
8h 48.80667" 1.62477 .000 44.0508 53.5626
10h 31.56833" 1.62477 .000 26.8124 36.3242

*. The mean difference is significant at the 0.05 level.



ONEWAY percentage BY

time

ISTATISTICS DESCRIPTIVES

IMISSING ANALYSIS

/POSTHOC=BONFERRONI ALPHA(0.05).

155

Oneway
Descriptives
percentage
95% Confidence Interval for
Mean
N Mean | Std. Deviation | Std. Error Lower Bound | Upper Bound Minimum
4h 6 2.5083 2.42222 .98887 -.0336 5.0503 .00
8h 6 | 285150 4.81662 1.96638 23.4603 33.5697 21.65
10h 6 | 57.8150 1.77896 72626 55.9481 59.6819 55.56
24h 6 | 64.5100 3.14923 1.28567 61.2051 67.8149 60.50
Total | 24 | 38.3371 25.43384 5.19166 27.5973 49.0769 .00
Descriptives
percentage
Maximum
4h 6.40
8h 33.24
10h 60.50
24h 69.09
Total 69.09
ANOVA
percentage
Sum of Squares df Mean Square F Sig.
Between Groups 14667.501 3 4889 | 463.985 .000
Within Groups 210.747 20 167
Total 14878.248 23 10.537
Post Hoc Tests
Multiple Comparisons
Dependent Variable: percentage
Bonferroni
95% Confidence Interval
Mean
(N time  (J)time Difference (I-J) | Std. Error Sig. Lower Bound Upper Bound
4h 8h -26.00667" 1.87415 .000 -31.4925 -20.5208
10h -55.30667" 1.87415 .000 -60.7925 -49.8208
24h -62.00167" 1.87415 .000 -67.4875 -56.5158
8h 4h 26.00667" 1.87415 .000 20.5208 31.4925
10h -29.30000" 1.87415 .000 -34.7859 -23.8141
24h -35.99500" 1.87415 .000 -41.4809 -30.5091
10h 4h 55.30667" 1.87415 .000 49.8208 60.7925
8h 29.30000" 1.87415 .000 23.8141 34.7859
24h -6.69500" 1.87415 011 -12.1809 -1.2091
24h 4h 62.00167* 1.87415 .000 56.5158 67.4875
8h 35.99500" 1.87415 .000 30.5091 41.4809
10h 6.69500" 1.87415 011 1.2091 12.1809
*. The mean difference is significant at the 0.05 level.
Page 2

ONEWAY percentage BY

time



/STATISTICS DESCRIPTIVES

IMISSING ANALYSIS
/POSTHOC=BONFERRONI ALPHA(0.05).

Oneway

Descriptives
percentage

95% Confidence Interval for Mean
N Mean Std. Deviation | Std. Error | Lower Bound Upper Bound Minimum

4h 6 3.1117 3.09008 1.26152 -.1312 6.3545 .00
8h 6 27.4667 2.18014 .89004 25.1787 29.7546 25.25
10h | 6 54.6667 4.04258 1.65038 50.4242 58.9091 49.03
24h | 6 81.2950 2.56399 1.04674 78.6043 83.9857 78.44
Total | 24 | 41.6350 30.03712 6.13130 28.9514 54.3186 .00

Descriptives
percentage

Maximum

4h 7.92
8h 31.09
10h 58.29
24h 85.49
Total 85.49

ANOVA
percentage

Sum of Squares df Mean Square F Sig.

Between Groups 20565.173 3 | 6855 736.745 .000
Within Groups 186.090 20 | .058
Total 20751.263 23 | 9.305

Post Hoc Tests

Multiple Comparisons

Dependent Variable: percentage

Bonferroni
95% Confidence Interval
Mean

(N time  (J)time Difference (I-J) | Std. Error Sig. Lower Bound Upper Bound

4h 8h -24.35500" 1.76111 .000 -29.5100 -19.2000
10h -51.55500" 1.76111 .000 -56.7100 -46.4000
24h -78.18333" 1.76111 .000 -83.3383 -73.0284

8h 4h 24.35500" 1.76111 .000 19.2000 29.5100
10h -27.20000" 1.76111 .000 -32.3550 -22.0450
24h -53.82833" 1.76111 .000 -58.9833 -48.6734

10h 4h 51.55500" 1.76111 .000 46.4000 56.7100
8h 27.20000" 1.76111 .000 22.0450 32.3550
24h -26.62833" 1.76111 .000 -31.7833 -21.4734

24h 4h 78.18333" 1.76111 .000 73.0284 83.3383
8h 53.82833" 1.76111 .000 48.6734 58.9833
10h 26.62833" 1.76111 .000 21.4734 31.7833

*. The mean difference is significant at the 0.05 level.
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- B. cereus Clove, Cinnamon, Eugenol and Citronella

ONEWAY percentage BY time
ISTATISTICS DESCRIPTIVES
IMISSING ANALYSIS

/POSTHOC=BONFERRONI ALPHA(0.05).

157

Oneway
Descriptives
percentage
95% Confidence Interval for Mean
N Mean Std. Deviation | Std. Error | Lower Bound Upper Bound Minimum
4h 6 3.6600 | 2.93953 1.20006 | .5751 6.7449 .00
8h 6 45.6587 | 4.22630 1.72538 | 41.2234 50.0939 39.94
10h | 6 58.4270 | 1.21712 49689 57.1497 59.7043 56.90
24h | 6 91.1475 | 1.08621 44344 90.0076 92.2874 89.58
Total | 24 | 49.7233 | 32.11814 6.55609 | 36.1610 63.2856 .00
Descriptives
percentage
Maximum
4h 8.48
8h 50.77
10h 60.16
24h 92.44
Total 92.44
ANOVA
percentage
Sum of Squares df Mean Square F Sig.
Between Groups 23580.406 320 7860 | 1078.071 .000
Within Groups 145.819 23 135
Total 23726.224 7.291
Multiple Comparisons
Dependent Variable: percentage
Bonferroni
Post Hoc Tests
95% Confidence Interval
Mean
(N time  (J)time Difference (I-J) | Std. Error Sig. Lower Bound Upper Bound
4h 8h -41.99867" 1.55895 .000 -46.5619 -37.4354
10h -54.76700" 1.55895 .000 -59.3302 -50.2038
24h -87.48750" 1.55895 .000 -92.0507 -82.9243
8h 4h 41.99867" 1.55895 .000 37.4354 46.5619
10h -12.76833" 1.55895 .000 -17.3316 -8.2051
24h -45.48883" 1.55895 .000 -50.0521 -40.9256
10h 4h 54.76700" 1.55895 .000 50.2038 59.3302
8h 12.76833" 1.55895 .000 8.2051 17.3316 -
24h -32.72050" 1.55895 .000 -37.2837 28.1573
24h 4h 87.48750" 1.55895 .000 82.9243 92.0507
8h 45.48883" 1.55895 .000 40.9256 50.0521
10h 32.72050" 1.55895 .000 28.1573 37.2837

*. The mean difference is significant at the 0.05 level.
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ONEWAY percentage BY time
ISTATISTICS DESCRIPTIVES
IMISSING ANALYSIS
/POSTHOC=BONFERRONI ALPHA(0.05).

Oneway

Descriptives
percentage

95% Confidence Interval for Mean
Std. Std.
N Mean Deviation Error Lower Bound Upper Bound Minimum

4h 6 4.2998 3.04352 | 1.24251 1.1059 7.4938 .00
8h 6 44,8117 470717 | 1.92169 39.8718 49.7515 39.23
10h | 6 57.1783 1.90924 77944 55.1747 59.1820 53.73
24h | 6 82.4450 2.1939%4 .89567 80.1426 84.7474 79.53
Total | 24 | 47.1837 28.98787 | 5.91712 34.9432 59.4242 .00

Descriptives
percentage

Maximum

4h 7.89
8h 51.17
10h 58.85
24h 86.14
Total 86.14

ANOVA
percentage

Sum of Squares df Mean Square F Sig.

Between Groups 19127.427 3 6375 | 639.515 .000
Within Groups 199.395 20 .809
Total 19326.822 23 9.970

Multiple Comparisons
Dependent Variable: percentage
Bonferroni

Post Hoc Tests

Mean 95% Confidence Interval
(N time  (J)time Difference (I-J) | Std. Error Sig. Lower Bound Upper Bound
4h 8h -40.51183" 1.82298 .000 -45.8479 -35.1758
10h -52.87850" 1.82298 .000 -58.2146 -47.5424
24h -78.14517" 1.82298 .000 -83.4812 -72.8091
8h 4h 40.51183" 1.82298 .000 35.1758 45.8479
10h -12.36667" 1.82298 .000 -17.7027 -7.0306
24h -37.63333" 1.82298 .000 -42.9694 -32.2973
10h 4h 52.87850" 1.82298 .000 47.5424 58.2146
8h 12.36667" 1.82298 .000 7.0306 17.7027 -
24h -25.26667" 1.82298 .000 -30.6027 19.9306
24h 4h 78.14517" 1.82298 .000 72.8091 83.4812
8h 37.63333" 1.82298 .000 32.2973 42.9694
10h 25.26667" 1.82298 .000 19.9306 30.6027

*. The mean difference is significant at the 0.05 level.
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ONEWAY percentage BY time
ISTATISTICS DESCRIPTIVES
IMISSING ANALYSIS
/POSTHOC=BONFERRONI ALPHA(0.05).

Oneway

Descriptives
percentage

95% Confidence Interval for Mean
Std. Std.
N Mean Deviation Error Lower Bound Upper Bound Minimum

4h 6 3.1115 | 3.59846 1.46906 | -.6649 6.8879 .00
8h 6 22.7180 | 2.11860 .86491 | 20.4947 24.9413 20.73
10h | 6 54.2897 | 4.71682 1.92563 | 49.3397 59.2397 47.91
24h | 6 86.6850 | 3.49620 1.42732 | 83.0160 90.3540 80.03
Total | 24 | 41.7010 | 32.60353 6.65517 | 27.9338 55.4683 .00

Descriptives
percentage

Maximum

4h 9.82
8h 26.49
10h 59.44
24h 90.32
Total 90.32

ANOVA
percentage

Sum of Squares df Mean Square F Sig.

Between Groups 24189.232 3 8063 621.321 .000
Within Groups 259.546 20 077
Total 24448.778 23 12.977

Multiple Comparisons
Dependent Variable: percentage
Bonferroni

Post Hoc Tests

Mean 95% Confidence Interval
N time  (J)time Difference (I-J) | Std. Error Sig. Lower Bound Upper Bound
4h 8h -19.60650" 2.07985 .000 -25.6945 -13.5185
10h -51.17817" 2.07985 .000 -57.2661 -45.0902
24h -83.57350" 2.07985 .000 -89.6615 -77.4855
8h 4h 19.60650" 2.07985 .000 13.5185 25.6945
10h -31.57167" 2.07985 .000 -37.6596 -25.4837
24h -63.96700" 2.07985 .000 -70.0550 -57.8790
10h 4h 51.17817" 2.07985 .000 45.0902 57.2661
8h 31.57167" 2.07985 .000 25.4837 37.6596
24h -32.39533" 2.07985 .000 -38.4833 -26.3074
24h 4h 83.57350" 2.07985 .000 77.4855 89.6615
8h 63.96700" 2.07985 .000 57.8790 70.0550
10h 32.39533" 2.07985 .000 26.3074 38.4833

*. The mean difference is significant at the 0.05 level.
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ISTATISTICS DESCRIPTIVES

IMISSING ANALYSIS

/POSTHOC=BONFERRONI ALPHA(0.05).
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Oneway

Descriptives
percentage

95% Confidence Interval for
Mean
Std. Std.
N Mean Deviation Error Lower Bound Upper Bound Minimum

4h 6 5.7293 4.31353 1.76099 | 1.2026 10.2561 .00
8h 6 22.0050 3.46220 1.41344 | 18.3716 25.6384 17.88
10h 6 51.4752 4.15070 1.69452 | 47.1193 55.8311 46.04
24h 6 | 100.0000 .00000 .00000 | 100.0000 100.0000 100.00
Total | 24 | 44.8024 36.75150 7.50187 | 29.2836 60.3212 .00

Descriptives
percentage

Maximum

4h 11.48
8h 27.05
10h 56.27
24h 100.00
Total 100.00

ANOVA
percentage

Sum of Squares df Mean Square F Sig.

Between Groups 30826.361 3 10275.454 859.481 .000
Within Groups 239.108 20 11.955
Total 31065.469 23

Multiple Comparisons

Dependent Variable: percentage

Bonferroni
Post Hoc Tests

Mean 95% Confidence Interval
(N time  (J)time Difference (I-J) | Std. Error Sig. Lower Bound Upper Bound
4h 8h -16.27567" 1.99628 .000 -22.1190 -10.4323
10h -45.74583" 1.99628 .000 -51.5892 -39.9025
24h -94.27067" 1.99628 .000 -100.1140 -88.4273
8h 4h 16.27567" 1.99628 .000 10.4323 22.1190
10h -29.47017" 1.99628 .000 -35.3135 -23.6268
24h -77.99500" 1.99628 .000 -83.8384 -72.1516
10h 4h 45.74583" 1.99628 .000 39.9025 51.5892
8h 29.47017" 1.99628 .000 23.6268 35.3135
24h -48.52483" 1.99628 .000 -54.3682 -42.6815
24h 4h 94.27067" 1.99628 .000 88.4273 100.1140
8h 77.99500" 1.99628 .000 72.1516 83.8384
10h 48.52483" 1.99628 .000 42.6815 54.3682

*. The mean difference is significant at the 0.05 level.
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- A fumigatus Clove, Cinnamon, Eugenol and Citronella

ONEWAY percentage BY time
ISTATISTICS DESCRIPTIVES
IMISSING ANALYSIS
/POSTHOC=BONFERRONI ALPHA(0.05).

Oneway
Descriptives
percentage
95% Confidence Interval for Mean
Std. Std.
N Mean Deviation Error Lower Bound Upper Bound Minimum
4h 6 | .0000 .00000 .00000 .0000 .0000 | .00
8h 6 | 18.3667 | 4.35599 1.77833 13.7953 22.9380 | 13.60
10h | 6 | 35.2667 | 2.49052 1.01675 32.6530 37.8803 | 32.70
24h | 6 | 55.2333 | 4.87675 1.99092 50.1155 60.3512 | 50.80
Total | 24 | 27.2167 | 21.11833 4.31076 18.2992 36.1342 | .00
Descriptives
percentage
Maximum
4h .00
8h 24.90
10h 38.50
24h 64.30
Total 64.30
ANOVA
percentage
Sum of Squares df Mean Square F Sig.
Between Groups 10012.833 3 3337 272.681 .000
Within Groups 244.800 20 611
Total 10257.633 23 12.240

Multiple Comparisons
Dependent Variable: percentage
Bonferroni

Post Hoc Tests

Mean 95% Confidence Interval
(N time  (J)time Difference (I-J) | Std. Error Sig. Lower Bound Upper Bound
4h 8h -18.36667" 2.01990 .000 -24.2792 -12.4542
10h -35.26667" 2.01990 .000 -41.1792 -29.3542
24h -55.23333" 2.01990 .000 -61.1458 -49.3208
8h 4h 18.36667" 2.01990 .000 12.4542 24.2792
10h -16.90000" 2.01990 .000 -22.8125 -10.9875
24h -36.86667" 2.01990 .000 -42.7792 -30.9542
10h 4h 35.26667" 2.01990 .000 29.3542 41.1792
8h 16.90000" 2.01990 .000 10.9875 22.8125
24h -19.96667" 2.01990 .000 -25.8792 -14.0542
24h 4h 55.23333" 2.01990 .000 49.3208 61.1458
8h 36.86667" 2.01990 .000 30.9542 42.7792
10h 19.96667" 2.01990 .000 14.0542 25.8792

*. The mean difference is significant at the 0.05 level.
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ISTATISTICS DESCRIPTIVES
IMISSING ANALYSIS

/POSTHOC=BONFERRONI ALPHA(0.05).
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Oneway
Descriptives
percentage
95% Confidence Interval for Mean
N Mean Std. Deviation | Std. Error Lower Bound Upper Bound Minimum
4h 6 3.9063 4.46262 1.82186 -.7769 8.5896 .00
8h 6 20.5730 | 4.56133 1.86216 15.7862 25.3598 14.06
10h 6 24.6528 | 4.67139 1.90709 19.7505 29.5552 19.27
24h 6 56.6842 | 6.66080 2.71926 49.6941 63.6743 48.79
Total | 24 | 26.4541 | 20.10309 4.10353 17.9653 34.9429 .00
Descriptives
percentage
Maximum
4h 10.42
8h 25.52
10h 31.42
24h 65.80
Total 65.80
ANOVA
percentage
Sum of Squares df Mean Square F Sig.
Between Groups 8760.544 3 2920.181 109.259 .000
Within Groups 534.545 20 26.727
Total 9295.088 23

Multiple Comparisons

Dependent Variable: percentage

Bonferroni
Post Hoc Tests
95% Confidence Interval
Mean

N time  (J)time Difference (I-J) | Std. Error Sig. Lower Bound Upper Bound

4h 8h -16.66667" 2.98481 .000 -25.4036 -7.9298
10h -20.74650" 2.98481 .000 -29.4834 -12.0096
24h -52.77783" 2.98481 .000 -61.5147 -44.0409

8h 4h 16.66667" 2.98481 .000 7.9298 25.4036
10h -4,07983 2.98481 1.000 -12.8167 46571
24h -36.11117" 2.98481 .000 -44.8481 -27.3743

10h 4h 20.74650" 2.98481 .000 12.0096 29.4834
8h 4.07983 2.98481 1.000 -4.6571 12.8167 -
24h -32.03133" 2.98481 .000 -40.7682 23.2944

24h 4h 52.77783" 2.98481 .000 44.0409 61.5147
8h 36.11117" 2.98481 .000 27.3743 44,8481
10h 32.03133" 2.98481 .000 23.2944 40.7682

*. The mean difference is significant at the 0.05 level.
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ISTATISTICS DESCRIPTIVES
IMISSING ANALYSIS

/POSTHOC=BONFERRONI ALPHA(0.05).
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Oneway
Descriptives
percentage
95% Confidence Interval for Mean
N Mean Std. Deviation | Std. Error Lower Bound Upper Bound Minimum
4h 6 .0000 .00000 .00000 .0000 .0000 .00
8h 6 18.1167 | 1.33778 54615 16.7127 19.5206 16.10
10h 6 20.4167 | 2.12360 .86696 18.1881 22.6452 17.90
24h 6 41.8500 | 4.20987 1.71867 | 37.4320 46.2680 36.90
Total | 24 | 20.0958 | 15.33219 3.12967 | 13.6216 26.5700 .00
Descriptives
percentage
Maximum
4h .00
8h 20.20
10h 23.70
24h 47.90
Total 47.90
ANOVA
percentage
Sum of Squares df Mean Square F Sig.
Between Groups 5286.638 3 1762 293.429 .000
Within Groups 120.112 20 213
Total 5406.750 23 6.006

Multiple Comparisons

Dependent Variable: percentage

Bonferroni
Post Hoc Tests
95% Confidence Interval
Mean
(N time  (J)time Difference (I-J) | Std. Error Sig. Lower Bound Upper Bound
4h 8h -18.11667" 1.41487 .000 -22.2582 -13.9752
10h -20.41667" 1.41487 .000 -24.5582 -16.2752
24h -41.85000" 1.41487 .000 -45.9915 -37.7085
8h 4h 18.11667" 1.41487 .000 13.9752 22.2582
10h -2.30000 1.41487 718 -6.4415 1.8415
24h -23.73333" 1.41487 .000 -27.8748 -19.5918
10h 4h 20.41667" 1.41487 .000 16.2752 24.5582
8h 2.30000 1.41487 718 -1.8415 6.4415
24h -21.43333" 1.41487 .000 -25.5748 -17.2918
24h 4h 41.85000" 1.41487 .000 37.7085 45.9915
8h 23.73333" 1.41487 .000 19.5918 27.8748
10h 21.43333" 1.41487 .000 17.2918 25.5748

*. The mean difference is significant at the 0.05 level.
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IMISSING ANALYSIS

/POSTHOC=BONFERRONI ALPHA(0.05).
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Oneway
Descriptives
percentage
95% Confidence Interval for Mean
N Mean Std. Deviation | Std. Error | Lower Bound Upper Bound Minimum
4h 6 19.1360 | 4.57825 1.86906 14.3314 23.9406 14.76
8h 6 28.1530 | 3.28589 1.34146 24.7047 31.6013 25.02
10h 6 38.3300 | 3.95127 1.61310 34.1834 42.4766 33.02
24h 6 55.2333 | 3.35618 1.37016 51.7112 58.7554 49.73
Total | 24 | 35.2131 | 14.15171 2.88870 29.2373 41.1888 14.76
Descriptives
percentage
Maximum
4h 25.89
8h 33.02
10h 43.11
24h 59.81
Total 59.81
ANOVA
percentage
Sum of
Squares df Mean Square F Sig.
Between Groups 4313.058 3 1437 98.079 .000
Within Groups 293.170 20 .686
Total 4606.228 23 14.658
Multiple Comparisons
Dependent Variable: percentage
Bonferroni
Post Hoc Tests
95% Confidence Interval
Mean
(N time  (J)time Difference (I-J) | Std. Error Sig. Lower Bound Upper Bound
4h 8h -9.01700" 2.21047 .004 -15.4873 -2.5467
10h -19.19400" 2.21047 .000 -25.6643 -12.7237
24h -36.09733" 2.21047 .000 -42.5676 -29.6270
8h 4h 9.01700" 2.21047 .004 2.5467 15.4873
10h -10.17700" 2.21047 .001 -16.6473 -3.7067
24h -27.08033" 2.21047 .000 -33.5506 -20.6100
10h 4h 19.19400" 2.21047 .000 12.7237 25.6643
8h 10.17700" 2.21047 .001 3.7067 16.6473 -
24h -16.90333" 2.21047 .000 -23.3736 10.4330
24h 4h 36.09733" 2.21047 .000 29.6270 42.5676
8h 27.08033" 2.21047 .000 20.6100 33.5506
10h 16.90333" 2.21047 .000 10.4330 23.3736

*. The mean difference is significant at the 0.05 level.



165

- P. aeruginosa Clove, Cinnamon, Eugenol and Citronella

ONEWAY percentage BY time
ISTATISTICS DESCRIPTIVES
IMISSING ANALYSIS
/POSTHOC=BONFERRONI ALPHA(0.05).

Oneway
Descriptives
percentage
95% Confidence Interval for Mean
N Mean Std. Deviation | Std. Error Lower Bound Upper Bound Minimum
4h 6 .0000 .00000 .00000 .0000 .0000 .00
8h 6 9.1667 | 3.76386 153659 | 5.2167 13.1166 5.00
10h 6 17.5000 | 2.73861 1.11803 | 14.6260 20.3740 15.00
24h 6 28.3333 | 2.58199 1.05409 | 25.6237 31.0430 25.00
Total | 24 | 13.7500 | 10.95941 2.23708 | 9.1222 18.3778 .00
Descriptives
percentage
Maximum
4h .00
8h 15.00
10h 20.00
24h 30.00
Total 30.00
ANOVA
percentage
Sum of Squares df Mean Square F Sig.
Between Groups 2620.833 3 873 123.333 .000
Within Groups 141.667 20 .611
Total 2762.500 23 7.083

Multiple Comparisons
Dependent Variable: percentage
Bonferroni
Post Hoc Tests

Mean 95% Confidence Interval
(N time  (J)time Difference (I-J) | Std. Error Sig. Lower Bound Upper Bound
4h 8h -9.16667" 1.53659 .000 -13.6645 -4.6689
10h -17.50000" 1.53659 .000 -21.9978 -13.0022
24h -28.33333" 1.53659 .000 -32.8311 -23.8355
8h 4h 9.16667" 1.53659 .000 4.6689 13.6645
10h -8.33333" 1.53659 .000 -12.8311 -3.8355
24h -19.16667" 1.53659 .000 -23.6645 -14.6689
10h 4h 17.50000" 1.53659 .000 13.0022 21.9978
8h 8.33333" - 1.53659 .000 3.8355 12.8311
24h 10.83333" 1.53659 .000 -15.3311 -6.3355
24h 4h 28.33333" 1.53659 .000 23.8355 32.8311
8h 19.16667" 1.53659 .000 14.6689 23.6645
10h 10.83333" 1.53659 .000 6.3355 15.3311

*. The mean difference is significant at the 0.05 level.
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ONEWAY percentage BY time
ISTATISTICS DESCRIPTIVES
IMISSING ANALYSIS
/POSTHOC=BONFERRONI ALPHA(0.05).

Oneway
Descriptives
percentage
95% Confidence Interval for Mean
N Mean Std. Deviation | Std. Error Lower Bound Upper Bound Minimum
4h 6 .0000 .00000 .00000 .0000 .0000 .00
8h 6 5.8333 | 3.76386 1.53659 | 1.8834 9.7833 .00
10h 6 12.5000 | 2.73861 1.11803 | 9.6260 15.3740 10.00
24h 6 29.1667 | 2.04124 .83333 27.0245 31.3088 25.00
Total | 24 | 11.8750 | 11.40295 2.32762 | 7.0600 16.6900 .00
Descriptives
percentage
Maximum
4h .00
8h 10.00
10h 15.00
24h 30.00
Total 30.00
ANOVA
percentage
Sum of Squares df Mean Square F Sig.
Between Groups 2861.458 3 953.819 147.688 .000
Within Groups 129.167 20 6.458
Total 2990.625 23

Multiple Comparisons
Dependent Variable: percentage
Bonferroni
Post Hoc Tests

Mean 95% Confidence Interval
N time  (J)time Difference (1-J) | Std. Error Sig. Lower Bound Upper Bound
4h 8h -5.83333" 1.46723 .004 -10.1281 -1.5386
10h -12.50000" 1.46723 .000 -16.7948 -8.2052
24h -29.16667" 1.46723 .000 -33.4614 -24.8719
8h 4h 5.83333" 1.46723 .004 1.5386 10.1281
10h -6.66667" 1.46723 .001 -10.9614 -2.3719
24h -23.33333" 1.46723 .000 -27.6281 -19.0386
10h 4h 12.50000" 1.46723 .000 8.2052 16.7948
8h 6.66667" - 1.46723 .001 2.3719 10.9614 -
24h 16.66667" 1.46723 .000 -20.9614 12.3719
24h 4h 29.16667" 1.46723 .000 24.8719 33.4614
8h 23.33333" 1.46723 .000 19.0386 27.6281
10h 16.66667" 1.46723 .000 12.3719 20.9614

*. The mean difference is significant at the 0.05 level.
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ISTATISTICS DESCRIPTIVES
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IMISSING ANALYSIS
/POSTHOC=BONFERRONI ALPHA(0.05).
Oneway
Descriptives
percentage
95% Confidence Interval for Mean

N Mean Std. Deviation | Std. Error Lower Bound Upper Bound Minimum
4h 6 .0000 .00000 .00000 .0000 .0000 .00
8h 6 5.8333 | 2.04124 .83333 3.6912 7.9755 5.00
10h 6 15.0000 | 4.47214 1.82574 10.3068 19.6932 10.00
24h 6 28.3333 | 4.08248 1.66667 24.0490 32.6176 25.00
Total | 24 | 12.2917 | 11.32323 2.31135 7.5103 17.0730 .00

Descriptives
percentage
Maximum
4h .00
8h 10.00
10h 20.00
24h 35.00
Total 35.00
ANOVA
percentage
Sum of Squares df Mean Square F Sig.

Between Groups 2744792 3 914.931 89.626 .000
Within Groups 204.167 20 10.208
Total 2948.958 23

Multiple Comparisons

Dependent Variable: percentage
Bonferroni
Post Hoc Tests

Mean 95% Confidence Interval
N time  (J)time Difference (1-J) | Std. Error Sig. Lower Bound Upper Bound
4h 8h -5.83333" 1.84466 .029 -11.2329 -.4338
10h -15.00000" 1.84466 .000 -20.3995 -9.6005
24h -28.33333" 1.84466 .000 -33.7329 -22.9338
8h 4h 5.83333" 1.84466 .029 4338 11.2329
10h -9.16667" 1.84466 .000 -14.5662 -3.7671
24h -22.50000" 1.84466 .000 -27.8995 -17.1005
10h 4h 15.00000" 1.84466 .000 9.6005 20.3995
8h 9.16667" - 1.84466 .000 3.7671 14.5662
24h 13.33333" 1.84466 .000 -18.7329 -7.9338
24h 4h 28.33333" 1.84466 .000 22.9338 33.7329
8h 22.50000" 1.84466 .000 17.1005 27.8995
10h 13.33333" 1.84466 .000 7.9338 18.7329

*. The mean difference is significant at the 0.05 level.
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Oneway

Descriptives
percentage

95% Confidence Interval for
Mean
N Mean Std. Deviation | Std. Error Lower Bound | Upper Bound Minimum

4h 6 .0000 .00000 .00000 .0000 .0000 .00
8h 6 12.5000 | 2.73861 1.11803 | 9.6260 15.3740 10.00
10h 6 18.3333 | 2.58199 1.05409 | 15.6237 21.0430 15.00
24h 6 35.0000 | 3.16228 1.29099 | 31.6814 38.3186 30.00
Total | 24 | 16.4583 | 13.06166 2.66620 | 10.9429 21.9738 .00

Descriptives
percentage

Maximum

4h .00
8h 15.00
10h 20.00
24h 40.00
Total 40.00

ANOVA
percentage

Sum of Squares df Mean Square F Sig.

Between Groups 3803.125 3 1267 209.828 .000
Within Groups 120.833 20 .708
Total 3923.958 23 6.042

Dependent Variable: pe
Bonferroni
Post Hoc Tests

Multiple Comparisons

rcentage

Mean 95% Confidence Interval
N time  (J)time Difference (1-J) | Std. Error Sig. Lower Bound Upper Bound
4h 8h -12.50000" 1.41912 .000 -16.6539 -8.3461
10h -18.33333" 1.41912 .000 -22.4873 -14.1794
24h -35.00000" 1.41912 .000 -39.1539 -30.8461
8h 4h 12.50000" 1.41912 .000 8.3461 16.6539
10h -5.83333" 1.41912 .003 -9.9873 -1.6794
24h -22.50000" 1.41912 .000 -26.6539 -18.3461
10h 4h 18.33333" 1.41912 .000 14.1794 22.4873
8h 5.83333"- 1.41912 .003 1.6794 9.9873
24h 16.66667" 1.41912 .000 -20.8206 -12.5127
24h 4h 35.00000" 1.41912 .000 30.8461 39.1539
8h 22.50000" 1.41912 .000 18.3461 26.6539
10h 16.66667" 1.41912 .000 12.5127 20.8206

*. The mean difference is significant at the 0.05 level.
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- C lunata Clove, Cinnamon, Eugenol and Citronella

ONEWAY percentage BY time
/STATISTICS DESCRIPTIVES
/MISSING ANALYSIS
/POSTHOC=BONFERRONI ALPHA(0.05).

Oneway
Descriptives
percentage
95% Confidence Interval for Mean
N Mean Std. Deviation | Std. Error | Lower Bound Upper Bound Minimum
4h 6 9.1148 8.11408 3.31256 | .5996 17.6300 .00
8h 6 19.7918 | 8.59609 3.50934 | 10.7708 28.8129 9.38
10h 6 30.9900 | 9.39661 3.83615 | 21.1289 40.8511 20.31
24h 6 100.0000 | .00000 .00000 100.0000 100.0000 100.00
Total | 24 | 39.9742 | 36.94931 7.54225 | 24.3718 55.5765 .00
Descriptives
percentage
Maximum
4h 18.75
8h 31.25
10h 4531
24h 100.00
Total 100.00
ANOVA
percentage
Sum of Squares df Mean Square F Sig.
Between Groups 30260.646 3 10086.882 176.942 .000
Within Groups 1140.137 20 57.007
Total 31400.782 23

Multiple Comparisons
Dependent Variable: percentage
Bonferroni

Post Hoc Tests

95% Confidence Interval
Mean
(N time  (J)time Difference (I-J) | Std. Error Sig. Lower Bound Upper Bound
4h 8h -10.67700 4.35916 142 -23.4368 2.0828
10h -21.87517" 4.35916 .000 -34.6349 -9.1154
24h -90.88517" 4.35916 .000 -103.6449 -78.1254
8h 4h 10.67700 4.35916 142 -2.0828 23.4368
10h -11.19817 4.35916 110 -23.9579 1.5616
24h -80.20817" 4.35916 .000 -92.9679 -67.4484
10h 4h 21.87517" 4.35916 .000 9.1154 34.6349
8h 11.19817 4.35916 110 -1.5616 23.9579 -
24h -69.01000" 4.35916 .000 -81.7698 56.2502
24h 4h 90.88517" 4.35916 .000 78.1254 103.6449
8h 80.20817" 4.35916 .000 67.4484 92.9679
10h 69.01000" 4.35916 .000 56.2502 81.7698

*. The mean difference is significant at the 0.05 level.
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/POSTHOC=BONFERRONI ALPHA(0.05).
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Oneway
Descriptives
percentage
95% Confidence Interval for Mean

N Mean Std. Deviation | Std. Error Lower Bound Upper Bound Minimum
4h 6 14.0390 | 7.08218 2.89129 6.6067 21.4713 4.10
8h 6 25.4860 | 4.39495 1.79423 20.8738 30.0982 19.65
10h 6 31.3175 | 8.27740 3.37923 22.6309 40.0041 22.25
24h 6 87.2572 | 5.52352 2.25497 81.4606 93.0537 77.97
Total | 24 | 39.5249 | 29.48589 6.01878 27.0741 51.9757 4.10

Descriptives

percentage

Maximum
4h 22.25
8h 30.02
10h 44.28
24h 93.52
Total 93.52

ANOVA
percentage
Sum of Squares df Mean Square F Sig.

Between Groups 19154.115 3 6384.705 151.568 .000
Within Groups 842.488 20 42.124
Total 19996.603 23

Multiple Comparisons

Dependent Variable: percentage

Bonferroni

Post Hoc Tests

Mean 95% Confidence Interval
N time  (J)time Difference (I-J) | Std. Error Sig. Lower Bound Upper Bound
4h 8h -11.44700" 3.74719 .038 -22.4155 -.4785
10h -17.27850" 3.74719 .001 -28.2470 -6.3100
24h -73.21817" 3.74719 .000 -84.1866 -62.2497
8h 4h 11.44700" 3.74719 .038 4785 22.4155
10h -5.83150 3.74719 812 -16.8000 5.1370
24h -61.77117" 3.74719 .000 -72.7396 -50.8027
10h 4h 17.27850" 3.74719 .001 6.3100 28.2470
8h 5.83150 3.74719 812 -5.1370 16.8000
24h -55.93967" 3.74719 .000 -66.9081 -44.9712
24h 4h 73.21817" 3.74719 .000 62.2497 84.1866
8h 61.77117" 3.74719 .000 50.8027 72.7396
10h 55.93967" 3.74719 .000 449712 66.9081

*. The mean difference is significant at the 0.05 level.
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Oneway

Descriptives
percentage

95% Confidence Interval for Mean
N Mean Std. Deviation | Std. Error Lower Bound Upper Bound Minimum

4h 6 10.0490 | 7.52244 3.07102 | 2.1547 17.9433 .00
8h 6 32.1077 | 8.07705 3.29744 | 23.6313 40.5840 20.59
10h 6 43.6275 | 7.00133 2.85828 | 36.2801 50.9749 32.35
24h 6 97.5490 | 2.40136 .98035 95.0289 100.0691 94.12
Total | 24 | 45.8333 | 33.47470 6.83300 | 31.6982 59.9684 .00

Descriptives
percentage

Maximum

4h 20.59
8h 41.18
10h 52.94
24h 100.00
Total 100.00

ANOVA
percentage

Sum of
Squares df Mean Square F Sig.

Between Groups 24889.730 3 8296.577 187.906 .000
Within Groups 883.055 20 44.153
Total 25772.785 23

Multiple Comparisons

Dependent Variable: percentage
Bonferroni

Post Hoc Tests

Mean 95% Confidence Interval
N time  (J)time Difference (I-J) | Std. Error Sig. Lower Bound Upper Bound
4h 8h -22.05867" 3.83635 .000 -33.2881 -10.8292
10h -33.57850" 3.83635 .000 -44.8080 -22.3490
24h -87.50000" 3.83635 .000 -98.7295 -76.2705
8h 4h 22.05867" 3.83635 .000 10.8292 33.2881
10h -11.51983" 3.83635 .042 -22.7493 -.2904
24h -65.44133" 3.83635 .000 -76.6708 -54.2119
10h 4h 33.57850" 3.83635 .000 22.3490 44.8080
8h 11.51983" 3.83635 .042 .2904 22.7493
24h -53.92150" 3.83635 .000 -65.1510 -42.6920
24h 4h 87.50000" 3.83635 .000 76.2705 98.7295
8h 65.44133" 3.83635 .000 54.2119 76.6708
10h 53.92150" 3.83635 .000 42.6920 65.1510

*. The mean difference is significant at the 0.05 level.
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ONEWAY percentage BY time
ISTATISTICS DESCRIPTIVES
IMISSING ANALYSIS
/POSTHOC=BONFERRONI ALPHA(0.05).

Oneway
Descriptives
percentage
95% Confidence Interval for Mean
N Mean Std. Deviation | Std. Error | Lower Bound Upper Bound Minimum
4h 6 7.5570 6.06561 2.47627 1.1915 13.9225 .00
8h 6 28.3645 | 5.96605 2.43563 | 22.1035 34.6255 19.26
10h 6 38.7163 | 6.92377 2.82662 | 31.4503 45.9824 29.19
24h 6 100.0000 | .00000 .00000 100.0000 100.0000 100.00
Total | 24 | 43.6595 | 35.51956 7.25040 | 28.6609 58.6581 .00
Descriptives
percentage
Maximum
4h 14.29
8h 35.40
10h 47.83
24h 100.00
Total 100.00
ANOVA
percentage
Sum of Squares df Mean Square F Sig.
Between Groups 28416.086 3 9472.029 314.884 .000
Within Groups 601.619 20 30.081
Total 29017.706 23

Multiple Comparisons
Dependent Variable: percentage
Bonferroni

Post Hoc Tests

Mean 95% Confidence Interval
N time  (J)time Difference (I-J) | Std. Error Sig. Lower Bound Upper Bound
4h 8h -20.80750" 3.16654 .000 -30.0763 -11.5387
10h -31.15933" 3.16654 .000 -40.4282 -21.8905
24h -92.44300" 3.16654 .000 -101.7118 -83.1742
8h 4h 20.80750" 3.16654 .000 11.5387 30.0763
10h -10.35183" 3.16654 .023 -19.6207 -1.0830
24h -71.63550" 3.16654 .000 -80.9043 -62.3667
10h 4h 31.15933" 3.16654 .000 21.8905 40.4282
8h 10.35183" 3.16654 .023 1.0830 19.6207 -
24h -61.28367" 3.16654 .000 -70.5525 52.0148
24h 4h 92.44300" 3.16654 .000 83.1742 101.7118
8h 71.63550" 3.16654 .000 62.3667 80.9043
10h 61.28367" 3.16654 .000 52.0148 70.5525

*. The mean difference is significant at the 0.05 level.
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