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Nongnuch Utakud 2012: Antimicrobial and Antioxidant Properties of Some Essential Oils. Master
of Science (Bioproducts Science), Major Field: Bioproducts Science, Division of Science. Thesis

Advisor: Mr. Kritchaya Issakul, Dr.sc.agr. 116 pages.

Extraction of essential oils by Clevenger hydro — distillation of 15 plants i.e. fennel, coriander
nutmeg, aromatic ginger, calamus, clove, betel, lime, Chinese cinnamon, lemon grass, citronella, vetiver,
eucalyptus, kaffir lime and pine showed that clove gave the highest yield of 13.68 % (v/w). Essential oils
were investigated for their inhibitory effect against pathogenic microorganisms by Agar disc diffusion
method, Agar well diffusion method and Vapor diffusion method. Similar results were found between Agar
disc diffusion and Agar well diffusion methods where essential oil extracted from Chinese cinnamon
demonstrated the highest inhibitory efficiency against tested microorganisms. Vapor diffusion method was
showed that only essential oil extracted from Chinese cinnamon had the inhibiting efficiency against
Candida albicans. Whereas no inhibitory effect was found in all tested gram negative and positive bacteria.
Ninety-six well micro plate dilution method was used for determine of minimal inhibitory concentration
(MIC), minimal bactericidal concentration (MBC) and minimal fungicidal concentration (MFC) of essential
oil from Chinese cinnamon. The experiment showed that C. albicans was the most sensitive microorganism
with MIC and MFC values of 0.075 pl/ml. While, Escherichia coli, Pseudomonas aeruginosa,
Staphylococcus aureus and Staphylococcus epidermidis expressed the MIC and MBC values ranging from
0.60 - 5.00 ul/ml. The antioxidant activities of 15 plants essential oils were evaluated by DPPH radical
scavenging assay (DPPH), ABTS radical scavenging assay (ABTS), Ferric reducing antioxidant power assay
(FRAP) and Hydrogen peroxide (H,O,) scavenging assay. Results found that clove nutmeg and betel showed
the highest percentage inhibition of DPPH, ABTS radical. Furthermore, essential oils from these 3 plants also
gave the highest reducing power activity. For the H,0,scavenging assay, lemongrass revealed the strongest
H,0, scavenging activity. The correlation among antioxidant activity measured in essential oil based on
DPPH, ABTS, FRAP and H,O,scavenging assay determined by Person’s correlation coefficient found that
DPPH, ABTS and FRAP assay gave a high correlation with correlation coefficient (r) ranged between 0.86 -

0.99. While, H,O, scavenging assay had no correlation with other assay.
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5.2 Soxhlet extraction
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8.1 35 DPPH radical scavenging (DPPH)
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ﬂWﬂTi@jﬂﬂﬁuuﬁ\‘lEﬂgLL‘]_IﬁWuﬂﬁJﬂ’)HJL‘lJiJGIJuGUfJ\‘]W\l@iﬁhlﬂﬂ’f)u‘ﬂlﬂﬂ‘llu ANUU
A X 1 = ] =2 I Aa A Jd A
ﬂ1§LW‘JJ5Uu5UfNﬂ1ﬂ1§ﬂﬂﬂau!,L?Nﬂg‘ll\‘i‘llf)ﬂﬂ\?ﬂ'ﬂi]ﬁ1m1ﬁﬂ1uﬂ1ilﬂu'iﬂ')“]f\‘llﬂlﬁﬂuﬂﬁiﬂllﬁﬂﬂ
£ a @ J
asnnuansalunisaaneugniveseyyadase (U5817UmN, 2549; Thaipong ef al., 2006;

Zhang et al., 2010)

Y ast dy A 1 91 9 <3 gﬁ 1 =\
UVDAUBDIITNITU AD ﬂﬂ%mﬂuﬂﬂ 3IAL31 mumu“lumsmﬁamw i\

v
Anuas0lumsian 1aa (reproducibility)
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doidenona lnveslfnsernlslumsia bineadesiunalnluiiame
8.4 7% Hydrogen peroxide (H,0,) scavenging

. < Aa X A Ada
Hydrogen peroxide (H,0,) Wuasinevuluszuuvesaali®In (Macdonald-
. a dﬂ@l 9 aann = a ann .
Wicks er al., 2006) enansanadu lannvarwlfaser tanullunsial §zenga (reactive
. =~ a <3| J . .
species, RS) Uoongaul)ueeniseno (reactive oxygen species, ROS) (Ifliﬂ uazAm, 2550)
9
v o o A 1 a 4
MIAIVDY hydrogen peroxide mmﬁﬂmaummumnmiuuazg%’w"lﬂaaﬂcullﬂcm%'wmm
a Y ) 2 L o g ' Ao qya
@oeliunaisnioluead 1 uenaInil hydrogen peroxide Suilunnasiilfinaeyya
a Ao w 1 A R g A = o
saszhdnny v oyya leasonda suilueyyantianuguuswaziinnu T lumsih
aaa < a @ ' 4 1
Ufnzengs velianuiluiinvioduasieaviaauInni (Samoijlik ef al, 2010; Bhatia ef al.,
v & o w . 2 & A Ao w & dy Ay v A
2011) AUUNITNIAA hydrogen peroxide 'f]'f]ﬂﬁ]’lﬂigﬂﬂﬁl\‘llﬂu’ﬁ\‘lﬂﬁ'lﬂiy mmwaﬂmﬂuiwjm
aa = Y v A .
VNFUNINEIN 5'Jllulﬂﬂﬂﬂ']iﬂ’f]\‘lﬂuﬂ’lﬁlﬁﬂllcl,uﬁgﬂﬂ(’ll@\iﬂ'lﬂ'ﬁlla$ﬂ'l (Gulcin et al., 2006;

Nabavi et al., 2009; Samoijlik et al., 2010)

Tumsdnsnnuesnsalunsfisa hydrogen peroxide 11116 laaiss o
9y @ 4 e o o aaa v 3 o
A1582a18 hydrogen peroxide AgWaauaiivives (pH 7.4) anvuihavinlgnseduiiuv
o Yy 9 Ay A A o A A
NOUTLIHINANUANTUNADIMINATDU NTLBLIAT 10 WIN IAAINTAANAUUAINAINYT?
AaY 230 W1 TuwAs (Dehpour et al., 2011)

) &

= as dy = 1 ' 9 9y
VDAUBDIITNITU AD mumu“lumimﬁamm ”lm‘ucvau Gl“]ﬂ’mﬂuﬂﬁﬂﬂﬁﬂﬂ

Y a2 0A

' o Yt Yy 9 A a ] [l
UDLETY AD hl‘JJﬁﬁJﬁ'ﬂ“l/nllﬂ“ﬂﬂ’J'liJLsUNﬂluq\‘lc] Lu@x‘lﬁ]Wﬂéﬂglﬂﬂﬂ31ﬁJiJ‘ULlﬁ$VliJ

A

annindamanieosaninlas I latwmes 16
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(v

a d' d' A
9. NUIIVYTUNYIVD

a J £ 2 o
ANYYT HacaAUe (2548) ﬁﬂrﬂ1?)\1?’1‘]J58ﬂf’)ﬂTlNLﬂflL!ﬂgf]Tl‘ﬁTlN%'JﬂTW"’IJi’N‘L!”IiJ‘L!‘Vi?JlI
H v 4
seimenninl sz viey (Kaempferia galanga) Anaualei Wﬁﬁiiﬁiﬂiy‘ﬁﬁﬂﬁﬂ ethyl-p-

< " C 2
methxycinnamate TUMINATOUYNTNITINN 1A8IT Agar disc diffusion WU U O

a A J a

Y = ,{9} v, IR 1 1
szmennmimlsgneniignidugaunsdvalowiia Iaen1 inhibition zone 9g1U%74 8.0 -
=) = lg = 1 90} [*%) y
31.0 HadwAs HAZINMINAAILNEAIUBYYAdATE NI MUVeTEIeNA TN

Y a

1000 luTasnSwiladans Tuawsadunmsinaeyyaddss a

9
v

3 a $ tg a
Devkatte et al. (2005) WinsAa@enisiiuonszive 38 wianlgnsousinsny

4 v J a 1 a {
YOUFO C. albicans 4 AOWUTF 10825 Agar plate dilution WL 23 FiAVOININAADONLTAS

Lo ¥ = 9 < A A o & a dy Y A
NHYVN Iﬂﬂ‘ﬂ@gllﬂi (lemongrass) lﬂuwmﬂﬁ’llniﬂﬂﬂﬂ\?ﬂ’lilﬂiﬂtjﬂla\n%ﬂiﬂ@ﬂﬁ@ IONANUN

Q

Y 4 0 H 1
ﬁaumuwamzmﬂiumuwg DULFY AT ﬁ]1ﬂuuﬁﬂ‘ﬂ1ﬂ1 MIC ttag MFC mﬂﬂﬁﬂf‘ﬁ‘ﬂWﬂﬁ

Yy A . 3 1 £ 3 o I 1
T]ﬂﬁ'ﬁ’]'ﬂﬂ’)ﬂ')% Broth dilution Iﬂﬂl!ﬂ\‘lﬂ1ﬁ'€]'€]ﬂi}‘ﬂﬁ"u’EN‘NHJUW’EHJiZLWEJ’E]’E]ﬂL‘]Juﬁn]ﬂq&]ﬁ’f]

1 Aa a"' 1 oA a"' 1 Aa a"'al 1 ’o’ @ ~ a"'

NRUNNNTIN NQuNNgNTIIUN taznquNNgNTUBY WU UYONILMENUTAINT
~ Yy 1 3w . 9

wniiga laun dniunenszimeeuiwse (cinnamon) Az 1n5 (lemongrass) NIUNY (clove)

q

~
AITUNUY

" 4 = 3 = " a 4
U (japanese mint) 1393 UUYN (geranium) UDINY 15%1 (motia rosha) LAZIUINDT

E]

Do,

; ' 1 9 1 1 H
nad (ginger grass) Iagila1 MIC 1oy MFC Tusieiosaz 0.01 - 0.15 Tudruveinguiigns
@ g’/ 1 1 9 = % 9 1 dy
gug311unaNzlia1 MIC tag MFC Tusesesas 0.16 -1.0 Tasiuniuvenszivelunquil 8

' I v
Fiianen Lagnquaamoaenauiuaasgnsousnioorziinl MIC uag MFC 1nn13oons

'y
A o

4 Y Y 1
1.0 vz mhiuneuseviedn 15 ‘Buﬂhlwllﬁﬂ\‘l’q‘ﬂ‘ﬁiuﬂTﬁEJ‘]JENﬂTiLi]iﬂJU"Uﬂﬂl%’f)ﬁﬂ1ﬂ1i‘ﬂﬂﬁf]ﬂ

Y
Prabuseenivasan ez al. (2006) #n¥11szanTamveniiuvonseve 21 ¥ia luns
v 4
GUIINTIS YUPUFOUUANIE S 6 YA AD S. aureus, Bacillus subtilis, Proteus vulgaris
! g o
P. aeruginosa, E. coli W% Klebsiella pneumonia Tae75 Agar disc diffusion WUHIWUYDY
I'd v H Y
FLIYY 19 FUAUFAIYNTIVIUIVANG oNINMINagoy Iagd1iunoNsZIneoI¥e (cinnamon
oil) MUNYQ (clove oil) DT SIS (geranium oil) taNdU (lemon oil) ¥£U1 (lime oil) &
. = . = =) =) % g da’ t:' =S 1 1
(orange oil) waz Isauys (rosemary oil) szzmnﬁﬂ1w°luﬂ1iﬂumwamﬂmjﬂ uATMIC 0g

11979 0.8 — 12.8 Yaansu/ianans
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o a A a 4 3 o
Akin-Osanaiye et al. (2007) VI”Iﬂ”ITVlﬂﬁ’EJ‘]J‘]Ji?Jﬁ‘VIﬁﬂTWﬂ15ﬁ?ﬂﬂﬁﬂﬂ%ﬂﬂlﬂ\iﬂ”muﬁﬂu
Y a o a
seiong 1nd (Cymbopogon citratus) Lngﬂmﬂ@ﬁ 2 ¥1ia Ap Eucalyptus citriodora 11a%
9 F4
Eucalyptus camadulensis lunsduduse s. aureus, Salmonella typhimurium U E. coli WU

% Y a A Y g’/ Ay g’/ a dd‘ 1 901
1 ummzmﬂm"lﬂinﬂimmﬂwﬂumiﬁmﬂmsammmym"l ANga FIUUN Hurou

9
seiegmadaatiUsz@nsamlumsdues S, phimurium wag S. aureus 188 AR

a a Y o a
Oussalah et al. (2007) A1z ANENMMvoRTUONTZMEINNIEYU 1WT 28 FTin

Y

Y 2
v v A 1 ° [}
lumsdugauie £ coli, Listeria monocytogenes, S. typhimurium Uag S. aureus WUINUINUH DY
4 . =t . . a
szme 1suananalu (Corydothymus capitatus) dUSEIUW (Cinnamomum cassia) 903N 11
. . a 14 ~ 3 J A
(Origanum heracleoticum) 3N03 1133 (Satureja montana) Waza@IulaonuosouLsey

. = a Aa o & a A JA o Y
(Cinnamomum verum) Nﬂi%ﬁ"ﬂ‘ﬁﬂTWel,umiﬂﬂﬂﬂﬂau%iﬂﬂ%1ﬂ1iﬂﬂﬁﬂﬂqﬂﬂ

1 A o 3
Gupta et al. (2008a) ﬁﬂ‘kﬂﬂigﬁﬂﬁﬂ1W"llfJ\‘]u13Ju1’iﬂﬂJﬁgl1’iEJ 10 ¥Ha Tumsduging

A R

o Y 1 A . . ' 3 o
Li]iillﬁll’é)ﬁlﬁlf’é)i]au‘lfliﬂ G]Nlﬂuﬁ“ﬂfﬂﬂ’ﬂﬁﬂ’lﬂ’ﬁlu’]l%ﬂ Iﬂﬂj% Agar well diffusion WU UINY

9 k4 v
1’1'6)11'53L'l"iEJ'E')'U!ﬂfﬁlllagﬂWHWQﬁﬂ’iZﬁWﬁﬂWWIHﬂﬁﬂUEJ\‘iL%’é)?]‘ﬁﬁﬂ iﬁ)\?a\?NWﬁ'ﬁ) aTITURULDS

q

a @ 1 Y o a A
gAaLAT 1azADN Gupta er al. (2008b) lavhmanfeuiieuiseansamvesoumelugl
%)’ QJ U 1 d' 1 9.! % = Q"‘
UniureussMetazansananey laenueurened lugihiniuvenssivelgnslums
o ¥ X ' A 1y o Y
dugurenaaeUgIeUenegluglmanane TastSnudgavesiniuronszime

v

¢!
’E’)‘]Jlélfﬂﬂslélﬂuﬂﬁﬂﬂﬂﬁl%@ 19 ﬁ’t’)ﬂau 1.25 Glf\‘lﬁﬁﬂﬂﬂi]‘ﬂfﬁ M ilulﬁfl cinnamaldehyde Taoag
P

=

lusunuTisAu eaiunisifa amino acid decarboxylation Yo u¥eaUNIdlue 113

Silva et al. (2008) I§¥msAnuszansamveniniunenszimeninaz lnd
(Iemongrass) Glum’sé]’ug’amigﬁaujﬂumg%@ Candida ¥As99) #1833 Disc diffusion N3z
a2, 4 naz 8 lulasans wuninnuduta 2 lulnsansuand inhibition zone
In&ifeaiy 20 luTasAnsvessnfiaus Nystatin 7 4 uaz 8 luTasAnsSuians inhibition
zone gandrenlfinuzdndae Tasuunenszimens lndamnsadusaie ¢ albicans 149

nga lasuana inhibition zone XN 35 NaAWAT
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A A % LY {
Unu uazame (2550) simsAnylsza@nsnmassiniuvouszmeninayu Insi
HowlHlunaisou'lne 18un nszm (holy basil) az1a (lemongrass) g 13 ey (citronella)
HaWzN3A (kaffir lime) TuNZN3A (kaffir lime leaf) W3n 1no@ (black pepper) THTZNT (sweet
a { g o 1
basil) g wnuniustaniuesdlsznevvesayuInshldlslunisnaasn e bomeol
. 1 o g’; a A a A dA o Y [
1ag geraniol ADMITUTIYAUNIIND T3Aaz aUNTININ IO IMITII TS TAans
= v Y as . . 1 . %’ o Y A
Feunount MIC A2875 Agar dilution WU geraniol pagiiniuvenszveana las il

a A

a A 1 Y g’/ d‘ = Slddl s ] ] Y
Uszansnmaensdudsgaunienlslumsnu ldangalasiiaiMic aglusiedosas 0.04

q

-0.08 118z 0.1- 0.5 ANAIA1

. . o = 3 o A g A ~
Khalid and Kiong (2010) ‘Vnﬂﬁﬁﬂ“ﬂTLl13JH14E]3J5$LW&VIL1JHW%@’3§H1W5%’EN?JWLE]LGHEJ
o & a2 g A A g = 14 g R
Gl,‘uﬂﬁEJ‘UEJ\‘iﬂﬁLi]‘iilﬁl’é]\‘in’E]LﬁJﬂﬂliEl IBDUTR LLASLBDTI NWUMIUUNBUITSIVYIINNIUNG
£ o & g A A A 1 g = o J ? o
(clove) Llﬁﬂ\‘ii]ﬂ‘ﬁeluﬂﬁﬂ‘lﬁl\‘il%’éﬂlﬂﬂﬂliﬂiﬂﬂﬂf}'ﬂ Gl,uﬁ’?lu"llf]\‘ll,%’f]ﬂﬁ@ WU HIUUNDUY
9 L ol Y Y o
im‘l’iﬂiﬂﬂﬂ'lu‘v\l@.!l,ﬁz@]%llﬂ‘i (lemongrass) UFANYNDYV YUY ng‘lﬂ‘lll.lﬂﬂllizmiﬁﬂﬂﬁﬁli

A o ' Lo X A y 2
ﬁﬂgu]‘lWiTWHﬂ1i‘1/]ﬂﬁﬁ)ﬂllﬂJllﬁﬂ\ii]‘l/]‘ﬁﬁlﬂﬁl\‘ll%’f]i1ﬂ1muﬂ13ﬂ@ﬁﬂﬂﬂi\‘lu

o a A 3 o X o {
Sokovic et al. (2010) ¥iminadevlszaninmuesiniuneuszeduiluayu lnsh
Y a o o & a X AA A v 3 o P~
Glclfllﬁjﬂﬂ‘ﬂ’)]lﬂ Gluﬂ'lﬁEJ'UENﬂ'lﬁLi]ﬁillu(’ll'i)\‘iL%ﬁllﬂﬂﬂlﬁﬂﬂﬂﬂiﬁﬂluﬂu WU HTUUNBUISIHIN
< { o & I A o Y a 3 o a
Llﬁﬂ\?ﬂﬂﬁqx'lﬁfjﬂﬁ'm'ﬁﬂﬂﬂﬂﬁL%ﬁ)ﬁ'ﬂ'lﬂ'li‘ﬂﬂﬁﬂﬂhlﬂﬂﬁﬁl‘]fu@ ﬁ’f] UWNUWfJiJﬁ%LWEJfJﬂﬁﬂWTU
o @ [ Y o o Y A Y J
(Origanum vulgare) MFEAYNEAN AB carvacrol Tagiiniunensziverzh ldivoiuraduos

A d

a a a = P o w o Y 4
auEeINAg YuReMsgdeasoms tazou laindian v lvisadaie
£ =\ =
wonnninsnadeulszanimwveniniureonszvelugivewriaivseEendnuuy
1 Qd u BOI -7
NMInageUgNINNAsLdl Siliminadeuiniunenszveluglvesloszmerions
'd
NAABVYNTNIBDUAIY AIDE1UFU 11UIDBVD Inouye ef al. (2006) lavinsnadeon loves
Y Y 2
terpenoid quinines Az U UONTZIVE 72 Fia TUNTEUIINTNTYUDUTDT Trichophyton
as 1 % ) Aan I 4 v A
mentagrophytes )85 Box vapor WU UnoNszveniWueauesnlsenounani
a a 9 gj a zil ~ A ’o’ ) A = 4
Uszaninmlumsdugimsnigueaseniniiga sesasuie iiuvonszveniitond laq

I J @ 3 o A J 3 J @ o w
Wuesndseneuranuaziiunoussimeniueansgoailluesnlseneunan auaiay
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H a L E’J
Nedorostova et al. (2009) 1mmsmaau”lammumummzmﬂ 27 sialumsaues

A
L‘]dfﬂlmﬂ‘ﬁﬁﬁlﬂﬂiiﬂ 5 ‘lfuﬂﬁ@ E. coli, L. monocytogenes, Salmonella enteritidis, S. aureus g

e

°

P. aeruginosa 1ae7% Agar vapor WU UHONTLINTOAUSAY (Armoracia rusticana) U

e

a a v g’/ a 1 90’ v

ﬂﬁzﬁ‘n‘ﬁmwclumiﬂ‘ummimmﬂau%aﬁﬁm 5090911A0 VI UeusLenIReN (Allium
H a o U a o { v

sativum) Haz i UnONT eI N1 U (Origanum vulgare) 91AAY Lm%‘ﬂuiﬁ]ﬁlﬁﬂéﬁﬂﬂu
A ,{ Y dil == 24} = o 494}
A9 Lopez et al. (2005) NAFDUYNTANUTDUUANTULNTNUIN UNTNAY IYDYTA LASITDTT VYOI

H a a 1
loviniurouszivie 6 ¥iia Ao Tz A9 0UIBY NIUNG (Syzygium aromaticum) 15 e

1 9(; v

(Rosmarinus officinalis) Wa2HNFA1I (dnethum graveolens) nud lorhiuneussievesouise

=

L 2 4 2y 2 o 4
uazMuUNglgnsNa lunniyeinadey Tuvmz lordniunenszisves lsaunsuas Tnszm

2
v A A

4 9
lifignslumsdudagefmmsnaaeu

[ v J ae‘ a 4
INTWUTD LazAME (2549) ﬁﬂmimﬁﬁ'maugaamwmﬁﬂmqﬁ Zingiberaceae
;’i a Y 1 Qy o ay o A 1 a Y o =
MIHUA S BUA h],ﬂl,l,ﬂ VT VHUBH YUUUTI h]fW'ﬁ h]fW'ﬁ@1 I@81HW%L!@§Z%Uﬂ1ﬂﬂ1ﬂ1ﬁﬁﬂH'l’dTi
@ ] @ ' o ¥ v Jd o v a .
ana 3 ’E’]EJN@%}’JEJﬂuVl@%ILLﬂ ANITANAUT F1TTNALDANDIDA ﬂ?ﬂ?iﬁﬂﬂiﬂﬂﬁ%ﬂ'ﬁ continuous
. g v a ) %,1 z o q"‘g}
extraction uazumummzmﬂm‘%ﬂuiﬂm*ﬁmiﬂaumﬂm *ﬂWﬂUUUWMWW@]ﬁfJUQV]‘ﬁGHUfJL}iJ‘ﬁ
a 9 a . . P . ] . g
9a32A2875 ABTS (2,2’-azinobis-(3-ethylbenzothiazoline-6-sulfonic acid) wFeuneuny
egqe 1 Q‘fﬂ} a
Trolox (milligram of trolox per gram of sample) AANITNAABINUI GNTATUDUYADATEUD
Y] 4 Qy o 3" Y7 v 3 QJﬁ)
F1TANAUDANDIDAVDIVUUYU 1!13J°L!°Vif]3J§3lﬂﬂl!ﬁ%ﬁﬁﬁﬂﬂuwlﬂ\ﬂ‘lf‘m ﬁqmmuwy‘a

daszganga lunaazngu Taslawnny 187.543, 56.469 tag 32.058 Naansu/niu awday

a % o = 4 = = Q"‘ Y a

ﬂﬂzmg (2549) mmiﬁﬂmamﬂizﬂaumﬁmmmzﬁﬂmqmmuauyjaaﬁiwEN
3 o = 9 = an .
Wiureuszven meud1ulaon wszvien tazoure 1asds 2,2'-diphenyl-1-

v g
picrylhydrazil radical (DPPH) W11 WYN4 3 G]fumm@mﬂﬂumﬁﬁ’mauyjaaﬁﬁz inae
a 4 J R a
Ans1zvesndsgneumunivosiiuren laamatina gas chromatography-mass spectoscopy
v 3 o 4 [

(GC-MS) WU UMeNILvelpIRlsznoUrANMIUAl AD trans-anethole, pentadecane LI
cinnamaldehyde 9113 RN,

G o = Q( Y a Q‘f Y é’ a a J 3‘;

0INT HazAaE (2552) MMIANEIYNTATUDYYADATE GNTATULFDIAUNTY TININ

9

J 3 o v o o
peAdsznoumauAlvosiduensimeIn luneu (Citrus aurantifolia) Taganaiiumon

a o 3 a 4 4
ISy ﬁ'am’%mﬁﬂauﬁ'aﬂm LmzUlﬂ’iwﬂmﬂﬂ’izﬂf’)‘LWINLﬂfIﬁITEJ gas chromatography-mass
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spectrometry (GC-MS) IdinTuneuszmo?osas 0.53 a151/5znounanIdus limonene
(%’aﬂaz 29.5), geranial (%’aﬂaz 24.0), neral (%’ﬂaaz 18.6), geraniol (%)?Jflaz 4.7) MUAAL
uaﬂmﬂﬁﬁwﬂummzmﬁJﬁqw%ﬁ’mwyjasz Tﬂmmmfhﬂ'smmi’m%’uiumiéfm%muy,a
Sasziifovay 50 (IC,,) N 165.82 Taansu/lanans dreTEmasuda 2,2-diphenyl-1-

y y

Jd
picrylhydrazil radical (DPPH) tazgalignimuenuniiissuaziyest 1aun £ coli

P. aeruginosa, S. aureus, C. albicans W% Aspergillus flavas 1ae75 Agar diffusion

£ D, 7 o
Wongwattananukul et al. (2006) ﬁﬂywqmﬁ'mmgy,aaﬁszmmumummzma
. . ,
(essential oil) LLALATHDY (absolute) MMANFHOULALIATOUNA NG FIWNNY 12 296
1UIU 19 ¥Ha 1ae7S 2,2'-diphenyl-1-picrylhydrazyl radical (DPPH) nfSeuneunuas
- Nl <
VIATFIU 3 BUA f® trolox, quercetin 41ag kaempferol WU WUHONTZIMNNTLINNGNT
aA . . 1 Y 9 o & a Ay
ANGA (Ocimum Sanctum Lmn.jﬂmﬁmmmmmmuiumiaummgyjaamzmaﬂaz 50
1 % = =) % =) an % %
(IC,,) 1NV 0.6294 UAANTN/UANDAT) 509891179 11y Ina (Zingiber cassumunar Roxb.,
1w a Aa o a ana % v A [ Y a a o
IC,, 11NV 1.0599 HAANITN/AAAAAT) LALUINUUN (Z. officinale, IC,, 1NN 4.385 UaanT/

g

lianans) ludmvesasnenainaen lif w1 asvensnaenasdignsanga (Mammea
Siamemsis Kosterm., IC,, 111 0.3271 Ua@n5u/iaaany) 509091170 aoniitl (Michelia
alba, IC,, 1A 0.7155 Naansw/laaans) Hazaenaa1dn (Plumeria alba, IC,, 1M1 1.0766

Yaansu/Naaans)

Politeo e al. (2006) ﬁmg1qm§ﬁ’1uauyjaﬁmmmﬁuﬁ’ummzmmmm’%mmﬁ 12
¥Ha lagriinsnaaey 4 33 Ao 2,2'-diphenyl-1-picrylhydrazyl (DPPH), Ferric reducing
antioxidant power (FRAP), Thiobarbituric acid reactive species (TBARS) L4812 Oxidative stability
of fat mﬂwami'ﬂﬂammmmﬁmﬁﬁﬂumi@?ﬁuaugaﬁﬁammm’%mmﬂﬁ’q 12 %11A91N
10 lnunios ﬁﬁ‘ﬁ clove (Syzygium aromaticum L.) > basil (Ocimum basilicum L.) > laurel
(Laurus nobilis L.) > coriander (Coriandrum sativum L.) > nutmeg (Myristica fragrans Houtt.) >
black pepper (Piper nigrum L.) > everlast (Helichrysum italicum G. (Roth) Don) > mint (Mentha
piperita L.) > marjoram (Marjorana hortensis Moench.) > cinnamon (Cinnamomum zeylanicum

Nees) > sage (Salvia officinalis L.) > fennel (Foeniculum vulgare Muller)
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o 4 % LY
Schmidt et al. (2006) ‘Vl']ﬂ”liﬁﬂr]%l1@\1?1‘]J§$ﬂﬂ‘]J‘]Jﬂﬂu'llluﬁﬂuiglfﬁﬂﬁl']ﬂ(l‘]J‘]J'ENﬂ‘]JLGIfEJ
@ Y A . . .
(Cinnamomum zeylanicum Blume) NNAIAINIAIYID gas chromatography - flame ionization
9 9
detector 182 GC-MS WUH19 eugenol (3088 74.9), caryophyllene (30882 4.1), benzyl benzoate
9 . 9 Y . 9
(39802 3.0), linalool (3080 2.5), eugenyl acetate (308AL 2.1) LA cinnamyl acetate (308D
£ a v 3o
1.8) LLﬁgqﬁ}WTﬂTﬁﬁﬂBTﬂﬂ‘ﬁﬁJTuf’)iglql,aﬂﬁﬁg WU’J”IH”IIJH‘W@N?%L‘WEJfl]”IﬂGhJGIJf’N?JUL‘]fEJﬁ"Ill"Iiﬂ
o & ya Y Y o L2 MY
vaivyiya DPPH ]lﬂ'ﬂﬂ')'lll!fUlIGU‘L!G]'lﬂ”ﬂﬁ?iiﬂ@li;§1u“]5\‘]llﬂlm eugenol, butylated
9 9
hydroxytoluene (BHT) 181 butylated hydroxyanisole (BHA) NGNS RIS IRNR)FE
a v W 3 Y v A a a @ 3’, a aaa 'l
hlaﬂi@ﬂ%alla%ﬁ’m’lﬁﬂﬂﬂﬂﬂlﬁaﬂh],ﬂﬂ Llagﬂﬂﬂ\lﬂi$ﬁﬂ‘ﬁﬂ1w1uﬂ1§EJUENﬂ'IﬁLﬂﬂlJQﬂﬁEJ'IHJ@i
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Singh et al. (2009) ﬁmﬁﬁﬂymaﬁﬂizﬂammﬁﬁuwamzmmﬂﬂimmgmﬁﬂﬁﬁ
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vosiuiumeuszmeluluda fie o-pinenc 11a2 1,8-cincole varzilufingasaniu wy p-
citronellal, isopulegol tta¢ B-citronellol Lmzﬁmﬁﬁﬂy1@]%%&'1%@14&18@753 1ae75 2,2'-
diphenyl-1-picrylhydrazyl (DPPH), 75 hydroxyl (OH)) radical 4@ 275 superoxide anion (0, ) 91
a3 NARBINLI Thifureuszmeanduves e iy uﬁmqw%ﬁ?}damiﬁ’uﬁy’q
ouya DPPH’ Tnefimanududulunisdudouyadassiteray 50 (1C,) Wi 110 ez
139.8 luTasnSwiiadans muddy uazanudutui 400 lulasnsuiiaaans aunsaduds

oyya OH uazoyya 0, 14
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Viuda-Martos ef al. (2010) $11M3fANEIGNBAIUOYYADATZUDIU M UNDNTLIHEN N
A ~ Y o [l 1 a 4 =) a Y a .
wIounan l¥nuedaunsvangluemswamesisieu 5 ¥iia laun 0030 11 (Origanum
) .
vulgare) Tnad (Thymus vulgaris) Tsauas (Rosmarinus offi cinalis) 1@ (Salviaoffi cinalis) 1
D2 £ 4
MUNG (Syzygium aromaticum) JABWD I UUHONILIMINIUNQUAAIGNTFIngaluns
9 g’; . o a o { 1 g o
dudieyya DPPH (3ooaz 98.74) tazdatianuamnsalumssaiggeiga vazhiniumou
P cd o & A Ana P A o o
szenn Ind nanudeiidudgudaimsinalnsenlesoondasuveinsa luiugage
[ Y] < gﬁ 1 g @ { [
(Gowaz 89.84) ludrumsnaasuanuawsalumMssumaniiy wuI I uMeNILIeN
gﬁ 1% < 1 g ]
SNAFDUNIHUALFAIANNEINITO INITIUHAN TasMiuureuseve 1sauys a1uso
Y] <3 P A 9 [ g ] a g
uman ldanga ($ovaz 76.06) drutiniureuszienss 1 IutiunaasnNuag o lunis
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£ a 2 o
Gulcin et al. (2010) ‘mmsﬁﬂy1'5]1/115@%}114ﬂugaﬂﬁswmumuwamzmm]”mmu‘wg
Tagrhmsnaaeuaeny 735 laun DPPH radical scavenging activity, ABTS radical
scavenging activity, Ferric thiocyanate, Reducing power, Superoxide anion radical scavenging
Hydrogen peroxide scavenging (H,0,) tta¢ Ferrous ions (Fe™) chelating activities 91NNANTT
1 v a an % b4
NAABDINUIN f"lﬂ”lﬂJHTN"lTH 15 ullliﬂﬁﬂﬁll/llﬁﬂﬂ@ﬁ "’IJ?J\‘]‘NTJJH‘VI@?J?glﬁﬂﬂTﬂﬂTUW@,ﬁTMTiﬂ
4 gl’ aQ - . . v oA a Y= 9 = 1Y)
§U69M1510 @ lipid peroxidation voensa lviiua Tumsn laneiesay 97.3 nieuieuiues
UM 731U butylated hydroxyanisole (BHA), butylated hydroxytoluene (BHT), a-tocopherol tiae
A Yy Y 1) a aa & @ ?x’/ vy
trolox NANURLTY 45 TuTasnTw/laaans Faau1Taduda lasesas 95.4,99.7, 84.6 LAz
Y 9 a a o w
95.6 MUAIAY UBNINUUINUMBNIZIMENNNMUNGIINszanTamlunsidneyya
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1. Qﬂﬂiﬁ!!!ﬁ%!ﬂiﬂﬁﬂﬂ

1.1 wﬁ’aﬁqmmﬁu% (Autoclave) (Tomy model sS-325, Japan)

1.2 Lﬂdﬁim W13 (Vortex mixer) (Vortex genie-2 model G-560E, USA)

1.3 m%"mﬂ?"muuazg%ﬂﬂ (Model Dragon 204, Mettler Toledo, Spain)

1.4 %ﬂﬂﬁbuﬁ1ﬂ’uﬂaili g1M¥ (Clevenger apparatus)

1.5 in3eaian1sganaunasaaiidita (UV-vis Spectrophotometer) (Model T60U,
Bangkok high lab, Thailand)

1.6 ﬁj’auau%’au (Hot air oven) (Model UM-500, Memmert, Germany)

1.7 ﬁ'uﬂmwm%ﬂ (Incubator) (Model BM-500, Memmert, Germany)

1.8 193 paniuats Tianuden nuuumauiman (Hotplate stirrer magnetic) (Model
SP46920, Thermolyne, USA)

1.9 TuTastala vuia 1-10 Tulnsans, vuia 20-100 luTasaas, ¥ua 100-1000
1uTas8a5 uazvua 1000-5000 14 TATANT (Micropipette) (Boeco, Germany)

1.10 Lﬂ%@ﬁ’i’ﬂﬁm% (pH mether) (Model 420A, Orion Research Inc., USA)

1.11 mdi'mizm mefJGlﬁ’qtyﬂﬁmﬁ (Rotary Evaporator) (Model R-124, Buchi,
Switzerland)

1.12 mummﬁﬁy’a (Petri dish) (Anumba, Germany)

1.13 91UNQU 96 well (96-well microplate) (Corning Incorporated, USA)

1.14 NIZAHNT ENL‘UE); 1 (Filter papers) (Whatman, England)

2. asaN

Yy 9

2.1 MU ANUITNTUS o8 95 (ethanol) (Commercial grad, Thailand)

y Y

2.2 Wmuea ANUEUIUS 08y 95 (methanol) (J.T. Baker, USA)

2.3 Tween 80 (Ajax Finechem, Australia)
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2.4 Tw@sunan'ls @ (NaCl) (Ajax Finechem, Australia)

2.5 uuiFsunanlsd (BaCl,) (Ajax Finechem, Australia)

2.6 nyaganIsn (H,SO,) (Merck, Germany)

2.7 lanasavlionlwa (DMSO) (Merck, Germany)

2.8 Tiitanlensond Ingow (BHT) (Panreac Quimica SA, Spain)

2.9 2,2"- diphenyl-1-picrylhydrazyl (DPPH) (Sigma-Aldrich, Germany)

2.10 2,2'- azino-bis (3-ethylbenzthiazoline-6-sulphonic acid) (ABTS) (Sigma-Aldrich,
Germany)

2.11 Twunan@eon nlosdama (K,S,0,) (Lobachemie, India)

2.12 'laTasinu nlesoonlad (H,0,) (Ajax Finechem, Australia)

2.13 wloi5a nae'lsd (FeCl) (Sigma-Aldrich, Germany)

2.14 TwumanSon o33 lasenTug (K, Fe(CN),) (Fisher scientific, India)

2.15 lasnanlsozdan LoFa (CCLLCOOH) (Merck, Germany)

2.16 ueavh-InneWsoa (a-tocopherol) (Sigma, Germany)

2.17 UPAADIUA LLOTA (ascorbic acid) (Rankem, India)

2.18 lanasTsiimu (CH,CI,) (Commercial grad, Thailand)

2.19 Tsspeusame (Na,SO,) (Merck, Germany)

3.1 Staphylococcus aureus TISTR 029 MnaanfuiseInemansuazmalulad

3.2 Staphylococcus epidermidis ATCC 12228 NNNTUINANTATATUNNG ATENT
ABIIUGY

3.3 Pseudomonas aeruginosa "lﬁ'%’ummeumﬁzﬁﬂWﬂimqmﬁm‘%mﬁm
1057101 aazAadmansuayInnmand v Inndonyasmans InouuafuneEy

3.4 Escherichia coli ”lﬁ'%’ummmgmiwﬁﬂmTﬂNﬂﬁﬂ”ﬂﬁy’ﬂma%ma%%m
AazAalmansazInemans UNINNEUAYATAEAT INTUVARUNLLTY

3.5 Candida albicans ATCC 10231 fﬂ'lﬂﬂﬂJ%VlEﬂﬁWﬁﬂ%ﬂﬁLLWﬂfj'ﬂi%ﬂi?\iﬁ?‘ﬁﬁmﬁﬂl
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4, 911 13lagnNI¥IYaUN Y

4.1 Brian heart infusion (Oxoid, England)
4.2 Beef extract (Himedia, India)
4.3 Peptone (Merck, Germany)

4.4 Agar (Pear mermaid, Thailand)
ad
IHNI
v A A
1. ﬂ1§ﬂﬂ!ﬁf’)ﬂwaﬁﬁﬁgu"lvﬁ

v A A ] Y A Aa an I ] A o 2
ﬂmaaﬂwcmaguhlwa@mmaa 15 BUA ‘I/]iJ‘]JiZ’NITLlﬂWiL‘]Jl.lﬁ?i‘ﬂﬂﬂif]ﬂﬂﬂ\?ﬂ1i

a a 1 "9 a a
wIyay IaveuuanNzene Isannuraldoyanaegil

q

2. MIANANUKBUIINE
Y
[ o w Y a . . 4
2.1 anauUNONTLIMIAIOTT Clevenger hydro-distillation

o 3 o ' Ao oA 9 o 1 ' A A w A v
2.2 1’]'lﬂ'IiLﬂ‘Uﬁ'J@fJ'NEﬁJ‘H1W5ﬂﬂﬂlaﬂﬂ%1ﬂmf] 1 HIEAIUANE YDINBNAALADNNIA

a

o A b gqud £ F Xeqy v o ~ ~
NANUFAEDIA mmwuimﬂuﬁvmaﬂ N\ﬂ‘l"ilL‘l’N uazm"lﬂaummwﬂu 50 DALY

QU

~q Yo 1 Y v 3 Y A
(ﬂimi%ﬁ’)’ﬁ]EJNlmﬂuﬂﬁﬁﬂﬂ) AUUIUUNAIN

1 < a 9o’ 1 9o’ PN
2.3 1!1{5]'JfJfJ'NﬁG]f‘U'i'iﬂﬁﬁﬂW%ugllﬁjﬁﬁ}uﬂﬁifluﬂqfﬂﬂﬁu U UINDNIY Ul’f)u’l‘ﬁlﬂﬂ*ﬂ’lﬂ
) ) A To A 3 o 3 o A o A '
mﬂwmmaaummmagwww EDZL‘].Iuﬂ')W’luﬁJuﬁfJ‘JJﬁglﬁﬂﬂWﬂW% "lﬂﬂm‘mmmmmu
9 =] Ay Y I Y o A T 3 <]
(condenser) Llﬁﬁﬂﬁuﬂﬁlﬂumﬂﬁlﬁﬁﬁ GllfN!fViﬁ'JﬂhlﬂﬂgL‘].]uu’liJu‘ﬁﬂiJﬁ$LWEJVIN@T3J'F)§J]ﬂ°UU'1 Ny

. ) '
vounadn 18 lueniiiuveusziveso

v 1 H 2 =)
2.4 M3nenuniuvouszve Taslaveaunarnldannmsana lunsrsuenududy
- y y 2 v .2
lanasTstimu uaz Tudsugamla ¥Hials1A91n100 (anhydrous) aana 13 1 uendu vdaainiiu

= o Y = Y A
ﬂif’)\‘ii"]ﬂﬂﬂN“ﬁaLWﬂ@@ﬂﬂﬂﬂﬂiZ@n‘Hﬂﬁ'ﬁN Lmzizmﬂﬂﬂaﬂjiumu DONAIUATONTISINY
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a

< 3 o { o a {
AUINALLUYYU (rotary evaporator) INUNMUMONTZIHeN I8 lumruz Uaatinhguugi

G

-18 DIAUFAKY A IUNINVLBTUNAADU

v v
U o U

Ad o 2 4 a ¢
3. f’ni‘ﬂﬂa’i’)ﬂt]TI‘ﬁfJiJEJQﬂ1i!§]iﬂlﬂl®x‘il§§)“ga1!ﬂ%&ﬂl’é)Qi!'lﬂ»l‘ll“r‘ii’)?li%!‘i‘ifﬂ‘l—!ﬁﬂ1‘l—!$sllﬂQ!‘I"iﬁ’J
3.1 7% Agar disc diffusion

Y 9 [
3.1.1 euveNnaseuuaarsiinaalue1ns nutrient agar 8A3U S. epidermidis

a =

1 { I~ 3 ' ¥
14014115 brain heart infusion agar Unguifil 37 eerusaBoa 1Hunm 24 92109 mewoas
H $ ¥ 1 1 U o
Tuiunde aAnuiududooaz 0.85 Mlsenae 19 ldauajumiiy McFarland 5361 0.5
4
(101323 1.5 x 10° CFU/ml)

o

9 o 1L + X g . ! 9 o 9 D,
3.1.2 1 liiudanilainyeudiquasluvasaieds 3.1.1 nihe (swab) 1n

) 9

! g A\ S Ya ) )
NIWIMUIBINIT nutrient agar ﬁ]1ﬂuuﬂaaﬂmhl’ﬁwmwmmmimemﬂﬂ ﬂigiﬂm 3-5 m“ﬁ

3 o { Y g Y 9 9
3.1.3 WElﬂuWﬂJuW@ﬂJiZLﬁﬂﬁﬂ’NNlﬂmﬂluﬁNG] (NUYNIUTDYDY 0.10, 0.25,
a Y 1 J

0.50, 1.00 tag 5.00 Iﬂﬂﬂ%uWﬁi) 5 hluiﬂiﬁﬁia\?‘uuﬂi%ﬂTHﬂ‘i@\i (Lﬁuw1ﬁuﬂﬂaN 6

. - A v A 9 o~ A g R Ay v
UAALUAT) NATUNITHULDLURA ﬂ‘Uﬂ'ﬁZﬂTHﬂ‘i@\i’JNa\‘l‘Uuaﬁ’ﬂiWWWUﬂﬁ’]JWEJL“]f’EJLﬁEJ‘]Jﬁ’EJEJLLﬁ’J

4 9 a S, ] o o 5 1 o

NALUIG Lﬁﬁ)slﬁﬂ’i$ﬂTHﬂ’i@\?ﬁﬂ@Tﬁﬁ‘ﬂ\‘iLLWHIﬂﬂﬂWﬂﬁﬂﬂa@\‘ﬁnu’Ju 3 Gmsl,uzmazizﬂumm

a =

y 9 oA IS <
IS TRVR TR ‘]JﬁJ‘ﬂQﬂl“l’iﬂiJ 37 DA ALBY T Lﬂuw’m 24 ‘lf’ﬂﬂJ\‘l

U

3.1.4 19 Ampicillin sodium 30 luTasnsude disc Loy Tetracycline hydrochloride
[ . < i 4 ) Y ,i’ A ) Y ,i’ = Jq0 9 ..
30 luTnsnSuae disc 1w positive control @1HIULBDLUVANLTY dviSureteaa |y Ampbhotericin

B 20 luTasnsuse disc tagld Dimethyl sulfoxide i negative control

H Y v
3.1.5 #3799 inhibition zone MAAYULAINIAUNALVDA inhibition zone
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3.2 35 Agar well diffusion

Y A [
3.2.1 euyennaseuLaassiinadlueIns nutrient agar oAU S. epidermidis

a

1 { I~ 3 ' Y
1991913 brain heart infusion agar Uil 37 osruvado 1Huna 24 2 Tus doFoa

U
9

Y { 1 1 U Q/
Tuiunde aAnudiududooaz 0.85 Nlsenae 19 ldawajumiiy McFarland 5261 0.5

(1e1szanat 1.5 x 10° CFU/mI)

9 F4
3.2.2 1¥191M1510091%0 nutrient agar Lla¥ brain heart infusion agar ¥ UA1THQY

v
%

[ 2 2
W1e 6.0 dadawas 19 liwudaniseinsoudinuluasadede 3.2.1 Wnthe (swab) 1

a Y g 1 2 Ja 9 Y =t
Amihems nmiudasena Ao mnsudaninas sz 3-5 wii

N ¥ o ' A A ) Y 9 1 Y 9 g
3.2.3 Yulainiureussironaaz ¥ANTEAUANUITUIUAIIS (ANUINIUS 08
A Qs y
a2 0.10, 0.25, 0.50, 1.00 1Az 5.00 lao1fSu1as) aelunau nauag 20 luTasans S1uau 3 @

]
|l =) a =

1 @ I o
Glmmazammmmmafm’fu vungany 37 DA LB LK YT L‘]J‘Lll’)ﬁ1 24 “1)”313N
y I : ¥, . .
3.2.4 1% Ampicillin sodium 30 1uTasns U Lag Tetracycline hydrochloride
[ I L, 3 o @ A&y A o o Ady =~ Jq ¥ . B
30 "luiﬂiﬂim@wqu 11l positive control I ULYDLUUANLTY AvSuIresaa |y Ampbhotericin

B 20 TuTasnsudovaqu uaz 1% Dimethyl sulfoxide 114 negative control

1 Y 1
3.2.5 913799 inhibition zone mﬂﬂﬁuuﬁ’ammmaamm inhibition zone

[
U W

$ 1 ¢ : %
4. ManageUgNBIUTIM I3 Yo uTegaUNIdve s UneNszmduaauzlozvalay

75 Vapor diffusion (Tyagi and Malik, 2010)

Y Y '
4.1 ReareNnageuaaz¥iaadlueIns nutrient agar 803U S, epidermidis 1%

a IR

. . . ' { I @ 1 4
1117 brain heart infusion agar Umﬁqmﬁﬂu 37 eeraied Wua 24 31 1ue enesyeadly

QU

¥ H 4 1 1 % Q ¥
wunde anuuduiesas 0.85 N5 eyl lan11u3 MR McFarland 5361 0.5 (130

1l5zana 1.5 x 10° CFU/ml)
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[ 4 k4 v
4.2 1 ldudanilsainseudigulunasaiodo 4.1 hnihe (swab) Tanamnih

b7 £ ya 9 v a
@11’“3fl]”lﬂuuﬂa@ﬂ‘ﬂ\‘lhlﬂﬁN'Jﬁuﬂlﬂﬂl‘ﬁ”ﬁllﬁ\‘]‘ﬁilﬁlﬂg] ﬂiglnﬂ! 3-5UIMN

o a 1Y) 1 dy g 9 A Y
4.3 ‘V]"Iﬂ"li@]ﬂﬂi%ﬂ”lﬂﬂiﬂ\iﬂﬂﬁﬁuﬂh"’uE’Niﬂ‘ui’Jﬁ’iﬁlﬁENL“]ﬁ’Jﬂ’JEJWHJﬂ”I’J L‘Wi’)i‘ﬂ
Vo Ay A ) A 3 o a Y 9y
ﬂﬁgﬂ"l“ﬂﬂi@ﬁ@gﬂﬂﬂthﬂaﬂumﬂ mﬂuuﬂgﬂﬁumummzma 5 lllliﬂiﬂ@]i ENUVNVUT DY
] 4
2 0.10, 0.25, 0.50, 1.00 tt1ag 5.00 Iﬂﬁlﬂ%h“ﬂi) NUUNTEANHNITON (Lﬁ'umg{uﬂﬂmq 6

a A o o % ! i
UAALNAT) NMINITNAADINIUIU 3 «Jfﬂuu,mazsmuﬂmmﬂgfmgfu

ald o U (J 4 v %’ Y
4.4 Gl%’wwmlau YaarurwazarvesnueImis LﬁﬂﬂﬂﬂﬂullfliZL‘HEJGU’ENHWEJH‘HE]?J

FLIMYTIDDNNT

v
= a

[l I &
4.5 uuﬂqmwgn 37 mﬁuc}m@ﬂﬁ L‘]JHL’J'GTI 48 611’311]\1
A .2Y da 2 g 1A . AU
4.6 915799 inhibition zone NINAVULAINIAUNAYUDN inhibition zone

= y oy o ™ v O o A A  amya
5. fnﬁﬂﬂ‘H1ﬂ'313~l!"l]N"ll‘uﬂ1i:]ﬂ!‘il‘W1%%13;!‘1!11/‘57@1N15ElﬁlUﬂﬂﬂ]ﬁ!%ﬁmumﬂﬂl‘ﬂﬂﬁﬁuﬂﬁf?‘lﬂﬂiﬂﬂ

35 96 well micro plate dilution (Tyagi and Malik, 2010)

4 A o Y 9 9
5.1 mdiﬂiJ stock solution U8 Tween 80 NTLAUANUIVNUUIDYIAS 40 Iﬂfﬂﬁiiﬂ@]i
' 3 o o . Y o Y Y . Y}
(%’Jﬂi‘l"i’tﬂiﬂﬂ’i@ﬁﬁ%!ﬂ’ifJﬂ‘]J’E)TVHi nutrient broth Nﬁmelﬂﬂullﬂﬂ) INIU C. albicans Glflf Tween

80 NIzauANUIUTUSosay 10 Tal51u103

4 { 1 J 1w v 4
5.2 95 UUIFONATOUNANUYUVBUFAAINNY McFarland 5261 0.5 (150152010

1.5 x 10° CFU/ml)

4
53 L%mqumummzmamnam%’%uﬁ'ﬁﬂ stock solution U4 Tween 80 TUANHMUY

AAAINN 2 111 (2-fold serial dilution)
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5.4 18991 UA91M15 nutrient broth 131105 90 luTAsans wenaaou 10
A Yy o Yy Y Ay A o A Y
TulasansuaztiniunousuvonNuETuTUNADININAT0U NIINT19919187 100

a 2 ' Y 9 A o d
]‘lj\liﬂiaﬁiaﬂiuﬁ@j\l “]5\‘](11!Ll@]agﬂﬁnllLTN%HWW@ﬁ@UﬂzWTﬂ]iV]ﬂﬂE’JQ 3 1

5.5 19 Ampicillin sodium 148¢ Tetracycline hydrochloride S positive control & MIU

X A ° o X . 9 .. I .
WOLUANITY d145UD C. albicans 1% Amphotericin B 1182 Tween 80 11U negative control

5.6 #399M 1ABRINAVYU (NVIIN positive control LAY negative control)

6. msfinmpaantalumailunsiueyyadaszveiniuonszive
6.1 35 DPPH radical scavenging activity (DPPH assay) (Dasgupta and De, 2004)

6.1.1 I@3oNE15az a1 DPPH mm;&ﬁwffn%’aﬂag 0.004 I@EJZJ’J’G/’]E’?JW]?

lumuea
=3 aol Y d‘ Yy 9 Aa a o a aa
6.1.2 RN UreNs v luMIUea NANUAVVIY 100 Uaansu/Jaaans

4 H
6.1.3 Dlaiiurensmeniini5:99919 100 UliJTﬂiini WTUNUTITaSAY

=

a aa < A A a 9y I ~
DPPH 3 Uaaaas LﬂUiu%NﬂﬂqmﬁﬁNﬁﬂﬂlﬂumﬁW 30 4N

H 9
6.1.4 ’Jﬂﬂ1ﬂ13@jﬂﬂ§ullﬁ\‘1‘ﬁ 517 w1 lwuas MMINAToUAI0E19aE 3 A

v o ' A qud 4
6.1.5 Glclfl,‘JJ°l/ﬂ‘lﬂl’t’JTd Lmu?ﬂiﬁ’J’EJEJNLW’E)GlG]SLﬂ‘LJLL‘}JaQﬂ uag butylhydroxytoluene

L g ..
(BHT) ascorbic acid i8¢ a- tocopherol 11 positive control
o Y o & a A @ [}
6.1.6 AMUIUIVYIAZUDINITYUVIINITINATUDINTITAIDYN

o & a 1 -4 1 @ ]
%lﬂﬂagﬂ"liﬂllﬂﬁﬂ"lilﬂﬂ?f = ﬂ1ﬂ13fﬂﬂﬂﬁullﬁ\1‘l|@\3!.!ﬂaﬂﬂ — mmmﬂﬂﬁuuﬁwmm@mq x 100

ﬂl'lﬂﬁﬂﬂﬂﬁullﬁﬁellﬂﬁlmﬁﬁﬁ’
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6.2 35 ABTS radical scavenging activity (ABTS assay) ( Aat1/ada1n q WA, 2547)

6.2.1 W5oNE1TAza18 ABTS mmmﬁ’u%’u 7 ﬁaﬁium% HENAUETaTaNY

v
=

d o A A S 1 a I~
Twumendounlosdama anududu 2.45 Tad Tvans nuluiilangaumvgives Wunm 12

]

¥ T4
A %7/ Y d‘ Yy 9 Aa Aa o a aa
6.2.2 RoNNUreNsEme luuNIUea NANUYNTY 100 Yaansu/vaaans

6.2.3 ensazaie ABTS Tude 6.2.1 nudovedromwmueanismimsganau

(e NANNEIAAY 734 U1 TUAT I 0.70+0.02

]
% % =

a . { 9 a aa [
6.2.4 tlaensazare ABTS™ ﬁl%'é]i]%‘il!ﬁ’) 2 AN THAUNUUINUONTSINEN

a a Y Y o 1
R9919151105 20 luTasans uaz wnuea 80 lulasans wanldiiny Uunila 10 wR

6.2.5 IAAINIGANAULAINAINEINAY 734 W1 TUNAT TINTNAAOUAIBE

d
e 3 91

Y} a o ' 4 v 7
6.2.6 Glsvmmuaa ﬂ%ﬂﬂﬁi 100 hl‘JJTﬂ'iaﬁi Lmummaaamﬁaimﬂuuumﬂ Uaeg

butylhydroxytoluene (BHT) ascorbic acid 48 a- tocopherol & msuitlu positive control

9
6.2.7 ﬁWu’Jil!%l’E]fJagsll?NﬂTiEJ‘]JfJ\‘lﬁll’fJ\iﬂﬁ!,ﬂﬂﬁd’f"U’fNﬁﬁﬁ’J@ﬂN

o & a 1 J 1 @ ]
%@ﬂﬁ%ﬂﬂﬂ\?ﬂﬁlﬂﬂ% = ﬂ1ﬂ1iﬂﬂﬂaullﬁﬁﬂlﬂﬁlmaﬁﬂ - ﬂ1ﬂ1§ﬂﬂﬂ§ullﬁ\wﬂﬁﬁ’mm\1 x 100

ﬁ1ﬂ13@jﬂﬂﬁullﬁﬁm@ﬁlmﬁﬁﬁ'

6.3 3% Ferric reducing antioxidant power (FRAP assay) (Zhang et al., 2010)

A Y o WY o Yy Y Ay
6.3.1 enainiunenszmslummuea I 1dszauanududundoans
Aa aa ) A aa ) 4 Yy Y a
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! Y 1 U g}l a ¥ 1 %
M3ai 4 Nﬁﬂl@QUTNuﬁi’JlﬁzmfJGI@ﬂTifJ‘UfJ\‘Iﬂﬁﬁlﬁillusll@\‘u%@ S. aureus ‘ﬁimummgﬁ’u%’u

A199 1A875 Agar disc diffusion

Wrayulng vinaduengudnaslaula () vossTuvonszmeRszdua Mt €‘|:|:SD*
5.00 1.00 0.50 0.25 0.10
DUIBEIU 0.67 +0.03a 0.60 +£0.00a 0.60 +£0.00a 0.60 +0.00a 0.60 +£0.00a
AU 0.68 +0.03a 0.60 +£0.00a 0.60 +£0.00a 0.60 +0.00a 0.60 +0.00a
azlnd 0.88 +0.08¢ 0.60 +£0.00a 0.60 +£0.00a 0.60 +£0.00a 0.60 +0.00a
EATRE! 0.80 +0.00b 0.60 +£0.00a 0.60 +£0.00a 0.60 +£0.00a 0.60 +£0.00a
azlndvioy 0.60 +0.00a 0.60 +£0.00a 0.60 +£0.00a 0.60 +0.00a 0.60 +0.00a
wq 0.67 +0.03a 0.60 +0.00a 0.60 +£0.00a 0.60 +0.00a 0.60 +0.00a
Weudhulden  0.60 £0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a
% 0.60 +0.00a 0.60 +£0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a
Tumima 0.60 +£0.00a 0.60 +£0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a
Wszvow 0.60 +0.00a 0.60 +£0.00a 0.60 +£0.00a 0.60 +0.00a 0.60 +0.00a
Futh 0.67 +£0.03a 0.60 +£0.00a 0.60 +£0.00a 0.60 +0.00a 0.60 +0.00a
LurAYON 0.8340.03bc  0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a
gaailaa 0.60 £0.00a 0.60 £0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a
uzn3A 0.60 +£0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a
au 0.60 +£0.00a 0.60 +£0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a
Tetracycline 2.45+0.10¢e 2.45+0.10c 2.4540.10¢ 2.454+0.10c 2.45+0.10c
Ampicillin 1.03 £0.12d 1.03 0.12b 1.03 £0.12b 1.03 £0.12b 1.03 £0.12b
DMSO 0.60 +£0.00a 0.60 +£0.00a 0.60 +0.00a 0.60 +£0.00a 0.60 +0.00a
N y
WNemg - A1NAsEALENUUNIATIIY 91ANTNABE 3 9
a.b, ¢ fsnusnmsuEmieuiunansiilifinnuuandemaana nseey 95

s3 o an .
1os1Fua 1aeIs Duncan’s multiple range test (DMRT)
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! Y 1 U g}l a g 1 %
maei 5 Nﬁﬂl@QUTNuﬁi’JlﬁzmﬂﬂﬂﬂTifJ‘JJfNﬂTiLﬁ]ﬁiUuﬂl@\H%ﬂ S. epidermidis N52AUANY

utua19 TaedT Agar disc diffusion

Wrayulng vinadurngudnaalaula () maafnﬁummsmﬂﬁizﬁ’ummﬁu%'udnqisn*
5.00 1.00 0.50 0.25 0.10
DU 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a
NUNg 0.68 +0.06a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a
azlnd 0.67 +0.03a 0.60 +£0.00a 0.60 +£0.00a 0.60 +£0.00a 0.60 +£0.00a
UTU 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a
azlndvioy 0.60 +0.00a 0.60 +£0.00a 0.60 +£0.00a 0.60 +£0.00a 0.60 +0.00a
g 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a
Weudnualden  0.60£0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a
n% 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a
Fumime 0.60 +£0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a
wevion 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a
Futh 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a
urlnvioy 0.67 +0.03a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a
gaailaa 0.60 £0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a
wznga 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a
au 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a
Tetracycline 0.95+0.22b 0.950.22b 0.95+0.22b 0.95+0.22b 0.95+0.22b
Ampicillin 2.05 +0.13¢ 2.05 +0.13¢ 2.05 +0.13¢ 2.050.13¢ 2.05+0.13¢
DMSO 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a

* { 1 { K
HINELHA mmﬁﬂiﬂuﬁmmummgm 1NN1TINANDY 3 A1

s3 o an -
1os1Fua 1ae3T Duncan’s multiple range test (DMRT)

[

v o d' o W 9 A [ 1 = 1 Qad'
a,b,c ﬂ’J@ﬂ‘HTVIﬂ']ﬂ‘UUI,’JLﬁiJfJUﬂuL!ﬁﬂ\‘]’J']thiJﬂ’J'liJlmﬂ@lN‘VlNﬁﬂﬁ NnIgad 95
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! Y 1 v gjl a ¥ 1 QU 1
maei 6 wammumummzmﬂmmiaummmmﬂmg% E.coli ﬁizﬂummmi’u%’umm

1a87T Agar disc diffusion

Wrayulng vinadurngudnaalaula (. maafnﬁummsmﬂﬁizﬁ’ummﬁwﬁ'uﬁnqiSD*
5.00 1.00 0.50 0.25 0.10

DU 0.75 +0.05¢d 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a
NUNg 0.97 +0.03¢ 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a
azlnd 0.60 +0.00a 0.60 +£0.00a 0.60 +£0.00a 0.60 +£0.00a 0.60 +0.00a
UTU 0.67 £0.03ab 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a
azlndvioy 0.60 +0.00a 0.60 +£0.00a 0.60 +£0.00a 0.60 +£0.00a 0.60 +0.00a
g 0.82 +0.13d 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a
Weudnualden  0.60£0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a
n% 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a
Fumime 0.60 +£0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a
BIERFATLY 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a
Futh 0.70 +0.00bc 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a
urlnvioy 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a
gaailaa 0.60 £0.00a 0.60 £0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a
wznga 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a
au 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a
Tetracycline 3.20+0.10f 3.2040.10b 3.2040.10b 3.2040.10b 3.2040.10b

Ampicillin 3.23 +0.06f 3.23 +0.06b 3.23 +0.06b 3.23 +0.06b 3.23 +0.06b
DMSO 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a

* { 1 { K
HINELHA mmﬁﬂiﬂuﬁmmummgm 1NNITINANDY 3

[

v o d’ o W 9 A [ 1 = 1 Qad'
a,b,c ﬂ’J@ﬂ‘HTVIﬂ']ﬂ‘1JUI,’JLﬁiJfJUﬂuL!ﬁﬂ\‘]’J']thiJﬂ’J'liJlmﬂ@lN‘VlNﬁﬂﬁ Nnigad 95

s 3 o an ,
1/os1%ua 1aeIT Duncan’s multiple range test (DMRT)
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Wrayulng vinaduengudnaslaula () maafnﬁummsmﬂﬁizﬁ’ummﬁwﬁ'uﬁnqiSD*
5.00 1.00 0.50 0.25 0.10

DULHEIU 0.78 +0.03b 0.60 +£0.00a 0.60 +£0.00a 0.60 +£0.00a 0.60 +0.00a
nUNg 0.60 +0.00a 0.60 £0.00a 0.60 +£0.00a 0.60 +£0.00a 0.60 +0.00a
azlnd 0.60 +0.00a 0.60 +£0.00a 0.60 +£0.00a 0.60 +£0.00a 0.60 +0.00a
LUM 0.60 +0.00a 0.60 £0.00a 0.60 +£0.00a 0.60 +0.00a 0.60 +£0.00a
azlndvioy 0.60 +0.00a 0.60 +£0.00a 0.60 +£0.00a 0.60 +£0.00a 0.60 +0.00a
g 0.60 +0.00a 0.60 £0.00a 0.60 +£0.00a 0.60 +£0.00a 0.60 +0.00a
Weudnualden  0.60£0.00a 0.60 £0.00a 0.60 +£0.00a 0.60 +0.00a 0.60 +0.00a
n% 0.60 +0.00a 0.60 £0.00a 0.60 +0.00a 0.60 +£0.00a 0.60 +0.00a
Fumime 0.60 +£0.00a 0.60 £0.00a 0.60 +£0.00a 0.60 +0.00a 0.60 +0.00a
sz vy 0.60 +0.00a 0.60 +£0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a
Futh 0.60 +£0.00a 0.60 £0.00a 0.60 +£0.00a 0.60 +£0.00a 0.60 +0.00a
uelnvion 0.60 £0.00a 0.60 £0.00a 0.60 +£0.00a 0.60 +£0.00a 0.60 +0.00a
gaailaa 0.60 £0.00a 0.60 £0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a
wznga 0.60 £0.00a 0.60 £0.00a 0.60 +£0.00a 0.60 +£0.00a 0.60 +0.00a
au 0.60 +£0.00a 0.60 £0.00a 0.60 +£0.00a 0.60 +£0.00a 0.60 +0.00a
Tetracycline 1.03+0.00c 1.03+0.00b 1.03+0.00b 1.03+£0.00b 1.03+£0.00b

Ampicillin 0.60 £0.00a 0.60 £0.00a 0.60 £0.00a 0.60 +£0.00a 0.60 +0.00a
DMSO 0.60 £0.00a 0.60 £0.00a 0.60 +£0.00a 0.60 +£0.00a 0.60 +£0.00a

* { 1 { K
HINELHA mmﬁﬂiﬂuﬁmmummgm 1NNITINANDY 3

[

v o d’ o 9 A [ 1 = 1 Qad'
a,b,c ﬂ’J@ﬂ‘HTVIﬂ']ﬂ‘UUI,’JLﬁiJfJUﬂuL!ﬁﬂ\‘]’J']thiJﬂ’J'liJlmﬂ@lN‘VlNﬁﬂﬁ Nnigad 95

s3 o an =
1Wos1Fua 1ae7% Duncan’s multiple range test (DMRT)
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! Y 1 U g}l a ¥ 1 %
maei 8 wamammummzmﬂmmiﬂummmsmﬂmg% C. albicans ﬁizﬂummmi’u%’u

A199 1A875 Agar disc diffusion

Wrayulng vinadurngudnaalaula (wa.) maafnﬁummsmﬂﬁizﬁ’ummﬁwﬁ'uﬁnqiSD*
5.00 1.00 0.50 0.25 0.10
DU 2.40+0.00f 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a
NUNg 0.67 £0.03ab 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a
azlnd 0.96 +0.05d 0.60 +£0.00a 0.60 +£0.00a 0.60 +£0.00a 0.60 +0.00a
UTU 0.67 £0.03ab 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a
azlndvioy 0.60 +0.00a 0.60 +£0.00a 0.60 +£0.00a 0.60 +£0.00a 0.60 +0.00a
g 0.70 +0.00b 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a
Weudnuilden  0.60£0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a
n% 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a
Fumime 0.60 +£0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a
Wevion 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a
Futh 0.84 +0.01¢ 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a
urlnvioy 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a
gaailaa 0.60 £0.00a 0.60 £0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a
wznga 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a
au 0.90 +0.05¢ 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a
Amphotericin B 1.97+0.11e 1.97+0.11b 1.9740.11b 1.97+0.11b 1.97+0.11b
DMSO 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a 0.60 +0.00a

* 1 { 1 { %
WA ﬂ%ﬂ%ﬂiﬂWlﬁﬂ\‘ilUNNWﬁiﬂWH 1NNINAADY 3

[

a, b, ¢ donysnmnuimieusuuaniinluianuunnaianeada nszay 95

s 3 o an .
1/os1Fua 1ae3 Duncan’s multiple range test (DMRT)
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1 a A 3 o o & a 4 A
mni 1 Uszaninmveniniuvonszmielumsdueinninveu¥e S. aureus 1A075 Agar
disc diffusion; Tetracycline hydrochloride 30 luTlasnSusadisc (n) Ampicillin
sodium 30 TuTasnusadisc (V) udpvsuaNUELTUTBEaL 5.00 TaefS1aT ()
Y 9 9 = Y 9 9
wzuMtazngaNuTNdudosaz 5.00 Taslsuas (1) eueiuanududuiosas

5.00 lawf51105 (9) negative control (DMSO) (R)



N 2 ﬂsz?m%mwmmﬁwﬁummzm&ﬁlumif‘i’m‘}”aﬂ1m§@mam§a S. epidermidis 19835
Agar disc diffusion; Tetracycline hydrochloride 30 luTasnSunadisc (M) Ampicillin
sodium 30 luTasnsudedisc (v) MuwgaNududuiosas 5.00 Tagiliunas (a)
uelpreuduTuiosas 5.00 TaedSias (1) azladanududuiosas 5.00 Tag

151105 (9) negative control (DMSO) (R)
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’fmiim

H ) ) 20’ QI U g’l = ¥
M 3 dszaninmvesiniuvenszielumsdueImsnsyueuse E. coli 10875 Agar
disc diffusion ; Tetracycline hydrochloride 30 luTasnSusadisc (n) Ampicillin
. [ . Yy 9 9
sodium 30 TuTAsn3uAadisc (V) MUNGANNANTUTBEAL 5.00 TAs1f3H1a3 (A) WY
anutuTuiosa 5.00 Tasdsiuas (1) sueduaNUtLTUSpEaz 5.00 1Ay

151105 (9) negative control (DMSO) (R)
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H a a 90’ v X a’l a g
Mni 4 UszaninmveniniuvenszvelunsdeinIninveude P. aeruginosa 19075
Agar disc diffusion; Tetracycline hydrochloride 30 luTasnsusadisc (n)
Ampicillin sodium 30 11 1nsnTNABdIsC (V) PUITEIUANNANTUTDEAZ 5.00 TAE

133195 (A) negative control (DMSO) ()
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H =) =) 2.! - 2 g’l =) 4
mni 5 Uszaninmveniniuvenszmielunsdugimsniaveu¥e C albicans 10875
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Agar disc diffusion; Amphotericin B 20 luTasnSunadisc (n) auweERUAMTUTY
$ouaz 5.00 TasdSuas () azladanuuiuiosas 5.00 Taerf5u103 () auuaz

wgaNuduiuZosaz 5.00 Tav1511a3 (1) negative control (DMSO) (9)
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3.2 35 Agar well diffusion
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! Y 1 U g}l a ¥ 1 %
maei 9 Nﬁﬂl@QUTNuﬁi’JlﬁzmfJGI@ﬂTifJ‘UfJ\‘Iﬂﬁﬁlﬁillusll@\‘u%@ S. aureus ‘ﬁimummgﬁ’u%’u

A199 TaBn1sNATeUAI8IT Agar well diffusion

Wrayulng vinaduengudnaslaula (. maafnﬁummzmﬂﬁizﬁ’ummﬁu%'udnqiSD*
5.00 1.00 0.50 0.25 0.10
DULHEIU 2.03 £0.10g 0.00 £0.00a 0.00 +£0.00a 0.00 +0.00a 0.00 +0.00a
nUNg 0.77 +0.06b 0.00 £0.00a 0.00 +£0.00a 0.00 +£0.00a 0.00 +0.00a
azlnd 1.58 +0.08e 0.00 £0.00a 0.00 £0.00a 0.00 +£0.00a 0.00 +0.00a
LUM 0.90 +0.05¢ 0.00 £0.00a 0.00 +£0.00a 0.00 +£0.00a 0.00 +0.00a
azlndvioy 0.00 +0.00a 0.00 +£0.00a 0.00 £0.00a 0.00 +£0.00a 0.00 +£0.00a
g 0.72 +0.03b 0.00 £0.00a 0.00 +£0.00a 0.00 +0.00a 0.00 +0.00a
Weudnualden  0.000.00a 0.00 £0.00a 0.00 +£0.00a 0.00 +£0.00a 0.00 +0.00a
n% 0.00 +0.00a 0.00 £0.00a 0.00 +£0.00a 0.00 +£0.00a 0.00 +0.00a
Fumime 0.00 £0.00a 0.00 £0.00a 0.00 +£0.00a 0.00 +£0.00a 0.00 +0.00a
sz vy 0.00 +0.00a 0.00 £0.00a 0.00 +£0.00a 0.00 +£0.00a 0.00 +0.00a
Futh 0.72 +0.03b 0.00 £0.00a 0.00 +£0.00a 0.00 +£0.00a 0.00 +0.00a
uelnvion 1.10 £0.00d 0.00 £0.00a 0.00 +£0.00a 0.00 +£0.00a 0.00 +0.00a
gaailaa 0.00 £0.00a 0.00 £0.00a 0.00 £0.00a 0.00 +0.00a 0.00 +0.00a
wNga 0.00 £0.00a 0.00 £0.00a 0.00 £0.00a 0.00 +£0.00a 0.00 +0.00a
au 1.53 £0.09%¢ 0.00 £0.00a 0.00 £0.00a 0.00 +£0.00a 0.00 +0.00a
Tetracycline 2.21+0.03h 2.2140.03¢ 2.214£0.03¢ 2.21+0.03¢ 2.21+0.03¢
Ampicillin 1.69+0.10f 1.69+0.10b 1.69+0.10b 1.69+0.10b 1.69+0.10b
DMSO 0.00 £0.00a 0.00 £0.00a 0.00 £0.00a 0.00 £0.00a 0.00 +£0.00a

* { 1 { K
HINELHA mmﬁﬂiﬂuﬁmmummgm 1NNITINANDY 3

'
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a, b, ¢ donusnmnuimieusuuaniinlilanuuand1anaadn Nz 95

s 3 o an ,
1/os1%ua 1aeIT Duncan’s multiple range test (DMRT)
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Wrayulng vinadurngudnaalaula (wa.) maafnﬁummsmﬂﬁizﬁ’ummﬁwﬁ'uﬁnqiSD*
5.00 1.00 0.50 0.25 0.10
DU 1.37 +0.08e 0.00 +0.00a 0.00 +0.00a 0.00 +0.00a 0.00 +0.00a
NUNg 0.85 +0.05d 0.00 +0.00a 0.00 +0.00a 0.00 +0.00a 0.00 +0.00a
azlnd 0.87 +0.03d 0.00 £0.00a 0.00 £0.00a 0.00 +£0.00a 0.00 +0.00a
UTU 0.00 +0.00a 0.00 +0.00a 0.00 +0.00a 0.00 +0.00a 0.00 +0.00a
azlndvioy 0.00 +0.00a 0.00 +£0.00a 0.00 £0.00a 0.00 +£0.00a 0.00 +0.00a
g 0.75 +0.05¢ 0.00 +0.00a 0.00 +0.00a 0.00 +0.00a 0.00 +0.00a
Weudnualden  0.00£0.00a 0.00 +0.00a 0.00 +0.00a 0.00 +0.00a 0.00 +0.00a
n% 0.00 +0.00a 0.00 +0.00a 0.00 +0.00a 0.00 +0.00a 0.00 +0.00a
Fumime 0.00 +£0.00a 0.00 +0.00a 0.00 +0.00a 0.00 +0.00a 0.00 +0.00a
wevion 0.00 +0.00a 0.00 +0.00a 0.00 +0.00a 0.00 +0.00a 0.00 +0.00a
Futh 0.00 +0.00a 0.00 +0.00a 0.00 +0.00a 0.00 +0.00a 0.00 +0.00a
urlnvioy 0.90 +0.05d 0.70 +0.00b 0.00 +0.00a 0.00 +0.00a 0.00 +0.00a
gaailaa 0.00 £0.00a 0.00 £0.00a 0.00 +0.00a 0.00 +0.00a 0.00 +0.00a
wznga 0.00 +0.00a 0.00 +0.00a 0.00 +0.00a 0.00 +0.00a 0.00 +0.00a
au 0.00 +0.00a 0.00 +0.00a 0.00 +0.00a 0.00 +0.00a 0.00 +0.00a
Tetracycline 0.7040.00b 0.7040.00b 0.7040.00b 0.7040.00b 0.70+0.00b
Ampicillin 2.08+0.03f 2.08 +0.03c 2.08 +0.03¢ 2.08 +0.03¢ 2.08 +0.03¢
DMSO 0.00 +0.00a 0.00 +0.00a 0.00 +0.00a 0.00 +0.00a 0.00 +0.00a

* { 1 { K
HINELHA mmﬁﬂiﬂuﬁmmummgm 1NNITINANDY 3
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a,b,c ﬂ’J@ﬂ‘HTVIﬂ']ﬂ‘UUI,’JLﬁiJfJUﬂuL!ﬁﬂ\‘]’J']thiJﬂ’J'liJlmﬂ@lN‘VlNﬁﬂﬁ NnIgad 95

s3 o an -
1Wos1Fua 1ae35 Duncan’s multiple range test (DMRT)
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! Y 1 U g,jl a ¥ 1 %
Msei 11 Wﬁﬂ]@\iuTNuﬁ?JlligLﬁEJ@li’JﬂﬁEJ‘]JENﬂTiH]'iiUU"U@QL%i’J E. coli ‘ﬁsmummﬁm%’u

A199 TasnsnaaeuAI875 Agar well diffusion

Wrayulng vinaduengudnaslaula (. maafnﬁummsmﬂﬁizﬁ’ummﬁu%'udnqisn*
5.00 1.00 0.50 0.25 0.10

DULHEIU 2.67 +0.11h 0.80 +0.00d 0.00 +£0.00a 0.00 +£0.00a 0.00 +0.00a
nUNg 1.50 £0.17¢ 0.72 +0.03bc 0.00 +£0.00a 0.00 +£0.00a 0.00 +0.00a
azlnd 1.33 +0.06f 0.73 +0.06¢ 0.00 +£0.00a 0.00 +£0.00a 0.00 +0.00a
LUM 1.02 +0.03d 0.70 +£0.00b 0.00 +£0.00a 0.00 +0.00a 0.00 +0.00a
azlndvioy 0.00 +0.00a 0.00 +£0.00a 0.00 £0.00a 0.00 +£0.00a 0.00 +0.00a
g 1.13 +0.06e 0.00 £0.00a 0.00 +£0.00a 0.00 +£0.00a 0.00 +0.00a
Weudnualden  0.00+0.00a 0.00 £0.00a 0.00 £0.00a 0.00 +0.00a 0.00 +0.00a
n% 0.70 +0.00b 0.00 £0.00a 0.00 £0.00a 0.00 +£0.00a 0.00 +0.00a
Fumime 0.00 £0.00a 0.00 £0.00a 0.00 £0.00a 0.00 +0.00a 0.00 +0.00a
sz vey 0.00 +0.00a 0.00 £0.00a 0.00 +£0.00a 0.00 +£0.00a 0.00 +0.00a
Futh 0.92 +0.03¢ 0.00 £0.00a 0.00 +£0.00a 0.00 +£0.00a 0.00 +0.00a
uelnvion 0.00 £0.00a 0.00 £0.00a 0.00 +£0.00a 0.00 +£0.00a 0.00 +0.00a
gaailaa 0.00 £0.00a 0.00 £0.00a 0.00 +0.00a 0.00 +0.00a 0.00 +0.00a
wznga 0.00 £0.00a 0.00 £0.00a 0.00 £0.00a 0.00 +£0.00a 0.00 +0.00a
au 0.00 £0.00a 0.00 £0.00a 0.00 £0.00a 0.00 +£0.00a 0.00 +0.00a
Tetracycline 3.2340.03;j 3.23+0.03f 3.23+0.03¢ 3.23+0.03¢ 3.23+0.03¢
Ampicillin 3.06 +0.03i 3.06 £0.03e 3.06 +£0.03d 3.06 £0.03d 3.06 £0.03d
DMSO 0.00 £0.00a 0.00 £0.00a 0.00 £0.00a 0.00 +£0.00a 0.00 £0.00a

* 0 { 1 { K
HINELHA mmﬁﬂiﬂuﬁmmummgm 1NN1TINANDYI 3 U1
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s 3 o an -
1os1Fua 1aeIT Duncan’s multiple range test (DMRT)
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Wrayulng vinadurngudnaalaula () maafnﬁummsmﬂﬁizﬁ’ummﬁwﬁ'uﬁnqiSD*
5.00 1.00 0.50 0.25 0.10
DULHEIU 1.10 £0.00c 0.00 £0.00a 0.00 +£0.00a 0.00 +£0.00a 0.00 +0.00a
nUNg 0.00 +0.00a 0.00 £0.00a 0.00 £0.00a 0.00 +£0.00a 0.00 +0.00a
azlnd 0.00 +0.00a 0.00 +£0.00a 0.00 +£0.00a 0.00 +£0.00a 0.00 +0.00a
LUM 0.00 +0.00a 0.00 £0.00a 0.00 +£0.00a 0.00 +£0.00a 0.00 +0.00a
azlndvioy 0.00 +0.00a 0.00 +£0.00a 0.00 £0.00a 0.00 +£0.00a 0.00 +0.00a
g 0.00 +0.00a 0.00 £0.00a 0.00 +£0.00a 0.00 +0.00a 0.00 +£0.00a
Weudnualden  0.00£0.00a 0.00 £0.00a 0.00 +£0.00a 0.00 +£0.00a 0.00 +0.00a
n% 0.00 +0.00a 0.00 £0.00a 0.00 +£0.00a 0.00 +£0.00a 0.00 +0.00a
Fumime 0.00 +£0.00a 0.00 £0.00a 0.00 +£0.00a 0.00 +0.00a 0.00 +0.00a
sz vy 0.00 +0.00a 0.00 £0.00a 0.00 +£0.00a 0.00 +£0.00a 0.00 +0.00a
Futh 0.00 +£0.00a 0.00 £0.00a 0.00 +£0.00a 0.00 +£0.00a 0.00 +0.00a
uelnvion 0.00 £0.00a 0.00 £0.00a 0.00 +£0.00a 0.00 +£0.00a 0.00 +0.00a
gaailaa 0.00 £0.00a 0.00 £0.00a 0.00 +0.00a 0.00 +0.00a 0.00 +0.00a
wznga 0.00 £0.00a 0.00 +0.00a 0.00 £0.00a 0.00 +£0.00a 0.00 +0.00a
au 0.87 +£0.06b 0.00 £0.00a 0.00 +£0.00a 0.00 +£0.00a 0.00 +0.00a
Tetracycline 1.16+0.03c 1.16+0.03b 1.16+0.03b 1.16+0.03b 1.16+0.03b
Ampicillin 0.00 £0.00a 0.00 £0.00a 0.00 £0.00a 0.00 £0.00a 0.00 +0.00a
DMSO 0.00 £0.00a 0.00 £0.00a 0.00 £0.00a 0.00 £0.00a 0.00 +£0.00a
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Wrayulng vinadurngudnaalaula (wa.) maafnﬁummsmﬂﬁizﬁ’ummﬁwﬁ'udw]isn*
5.00 1.00 0.50 0.25 0.10
DU 4.5240.18h 2.60+0.36¢ 1.50 +£0.00b 0.00 +0.00a 0.00 +0.00a
NUNg 1.60 +£0.00e 0.00 +0.00a 0.00 +0.00a 0.00 +0.00a 0.00 +0.00a
azlnd 1.13 +0.06¢ 0.00 £0.00a 0.00 £0.00a 0.00 +£0.00a 0.00 +0.00a
UTU 0.93 +0.06b 0.00 +0.00a 0.00 +0.00a 0.00 +0.00a 0.00 +0.00a
azlndvioy 0.00 +0.00a 0.00 +£0.00a 0.00 £0.00a 0.00 +£0.00a 0.00 +0.00a
g 1.72 +0.10f 0.00 +0.00a 0.00 +0.00a 0.00 +0.00a 0.00 +0.00a
Weudnualden  0.00£0.00a 0.00 +0.00a 0.00 +0.00a 0.00 +0.00a 0.00 +0.00a
n% 0.00 +0.00a 0.00 +0.00a 0.00 +0.00a 0.00 +0.00a 0.00 +0.00a
Fumime 0.00 +£0.00a 0.00 +0.00a 0.00 +0.00a 0.00 +0.00a 0.00 +0.00a
wevion 0.00 +0.00a 0.00 +0.00a 0.00 +0.00a 0.00 +0.00a 0.00 +0.00a
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negative control (DMSO) (R)
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6.2 35 ABTS radical scavenging (ABTS assay)
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6.3 3% Ferric reducing antioxidant power (FRAP)
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6.4 35 Hydrogen peroxide scavenging (H,O, assay)
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1. Nutrient agar (NA)
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4. Brain heart infusion broth
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