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Table 1 The Microorganism used in the study

Microorganism Number
Escherichia coli ATCC 25922
Staphylococcus aureus ATCC 25923
Alternaria alternata PTCC 5224
Pseudomonas fluorescens 0S8
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2. Muller Hinton Agar

3. Muller Hinton Broth
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Table 2 The Materials and Equipments

NO Materials/Equipments Company Comments
1 Triphenyltetrazolium chloride-2,3,5(TTC) SigmaAldrih USA
2 Dimethyl sulfoxide (DMSO) Merck, Germany
3 Ringer Tablets Merck, Germany
4 Gentamicin Antibiotic Disk Padtanteb, Iran
5 Vancomycin Antibiotic Disk Padtanteb, Iran
6 Amphotericin B Antibiotic Disk Padtanteb, Iran
7 Sterilized 96-well Microplates
8 Syring Filter 0/45um
9 Digital scale EK 3001, 0.01
10 Incubator Flash shaker CIT 53
11 Autoclave Memmert
12 spectrophotometer Sigma, 3-30K
13 sampler Eppendorf

el YE e 4 JBT O gmen Jse 028 e (53 L
s &8 bl 5l s (108 wlbe § am s YV gles
2o Sl pla it o ege S (S el il gla 6 S
el 51550 O gl oS15 35108 (o ) Godod e
(1/ox \"CFU/MI) ad,l Ko o Jslas 5 3,05kl Al
b oiS sl o6 8L gla IS ) Sl ey 1A el
Jol 58 Lle Opibasn 5 o S5, ylos
Jorel gl 5 Ol s cpl 5l (MR s 3 S
Lol woslSy Jime S, dgbe b b o
G 68 ol sl W e Jsb 5o e 55585 250!
Ko o Jslme S55uS b ol 008 0US ol oK
o O gl g VAT 3 S 535 Sy Dylons Lo s 6
3 oS Dope 32w bl 0 S AS ST el 5o el
bl 25K A S bl 28 S S eslinad 55 A4S
w5 (Solr 5 Sags) S8 s JLasl s & AS oo
WV oo s Sl kb S s b eS Sose
Sl chle Bl o e kil o abs

SiS chle Bl 0T 5 e A2 bl (MIC)
Y Ly Bl il Galie ol sy A s ((MBC)
LS 5l g fiie 63 Islma 53 il 5l ) e e S e
80 ol s ol b K s Sl esliad b ey

i e gle cdale OF 51 e 5 a5 bozol e S

1. Minimum Inhibitory Concentration
2. Minimum Bactericidal Concentration

yai

ol gled OlS 5 gLl -Y-Y

b - S5l S8 oKy Slasuie —\-T-Y
S

SIS 5l S 58 oKaus e, ulul OlS 5 slubis gl
=5,5) TRACE MS Ju Loy L Cib o Joame
Sy p ke oK1 (ThermoQuset- Finnigan ol
Y0 Jstls ad ze Y J b DB-5 0 gl rig dgd
Cib 4 et e Se /Y0 SU U Csbis 5 e e
3 s S /Y s eslid Quadrupole Jue oz e
Sl a3 b 5l Ot gles 3 S s p oKus 4 il
S8 ol a3 Y/0 Co Lol S sl ama Yor ol S
23 A ke VY S bl SIS dl R ass
g Ad eslial O3, Vo Oaalide (550 31 5 adds
0550 s w5 by OSUT Jbe 5 i SaS L Ll LS 5
Kb oo anxle 5 (58 jaxld) O @bl el
DATLs S ks b LS 5

4oy bl 9 S Ao F1 bl —E-Y
S 9 S s Sy

295 Qo g (5 4o V2T

S50 s S Sl el J cls a4 plaes sk o

b derie sla 5L Rl elndl S 3 el YE (]
S Sl e 038 2ol slezl 1Bl LT gles s



\VQV J.J.w‘ No 692> L/\oﬁ)lmjl

L;LU‘-&’ GL«ﬁjr}-L"

e dls 3 5 3515 ) s b Sals GBI
g}:’)\jfj""‘gflt”wfjdjs a)\_b\u,';s.la}d.:w).s J...i':)

VY]
aiy 5l Salil s JBlas gea —0-8-Y
MIC)

Doy 3 Sas cailee chle Bl e bl
Ve s eslinad ol gl Sl AT cok s odsbiss See
5 (b SL gl Sl Oser Jpe IS L 2y S
A Ll s Saly 4 (b B ) Sy 59585 sy
ol 45 Al Ko o (05 S Ol S V0
A lsl cdis S sl Salr b B 3T A ol
el 3l eld g il gla 3, 51y Seo Vo e
Opmiliw s sl glo Sl a8 Glol Salr s
sl Salr 5 ol IS Oy 4SS e 5 o9 S
Olge & uilel 5 @)l S 05 S Lo (g4l
GMS Glia S o Bdd wB Sl s ke JiS
ATV YV gl o cele VY 5 VE Sl s s S
Vooda o s el 208 5 S Gl oSS
0 Chle L) e Of 53 el - padssl s S 51 ads S
R T L I S P 0
SIS wloe S 5 sl el TE 5 s 8L sl sl
S ol Ll s eds S50l wde Cl3S G ey s
s 5 A sl Sl eyt a3 s S Al o S
LS5 503 K55 55l sy s S L, 0T 3 S (6l wls
Felas B8 s, (Saolsl chle Blus Olge 4 i
Iyy

MBC) Suaus chle ilas s —V-£-Y

St e cle 5 as 518 MIC Olye o o bl
AL sl ST Osmn Jge S Jas (555 s S 0 0
L3 eals 2S£ B (51BT 5p S iy SIS b 5 b
350 SASL A, Bl b ol (IS Ll 5 5l e s
Li; s SL S e of oS e S I3
L OIS S ol e St s Bl Olse 4 0s e S
Ye]

Yav

£S5 ke TOTOYA UL XY O CAG TN 0/0 /Y0 /A YO
5> Sabr lasl gle gy s 8wy led 51 ) e
S ds b sl (6 S g Sws Slisl 5 ST
[Tl oas 855 4 alS slaojlas 5 b il

Sb —63)5 IR Saod ez —Y-¢-Y

AL S e a4 S SLESL i, Sl AS SRy
o allkal o S O gmlow g 5l 0T o a5 A eslizud
5 (b 8L gl BT Ogmn Jgo boes mhav e
(258 el s 2iS (26 ) ST s pSssss
DS 53 s ol ey b s SO GBS Gl Ss g
ST oy ok 5l SASS l ame (6 bl Ll
Glo 35 5l Ay S Yetus edls 13 68 a el
Sledd g &) e e S LA s £ Xe/0 /Y0 /YO
& (Lll J3=) DMSO s 3 wlsl bs Sos 4 sl
5 el Spn T Gl S ) 5 ke J S Olpe
Cte S 5 e o S sle 8L Glp S 4 e ST
B Sl e U8 Olye 4 B 5kl S 515
03 S a s Ll S8 b el
Cele VY 5 Y8 Gl w3l S Sle ampn YV TV gl
Slbl s e JSi5 gl dla jhl Lus (g 8wl §
Ao e Soso w5 65 o3l A5 bt e s Sos
0 ) K P PE W JU ] B R WA P @ Ad S
IV s 3 aslie (CLSD al&iulesl 5 b slas st
SBT s Sal> lasl —v-s-¥

oS a LBT s plesl iy sl Sabelasl gy e
A 3l s S Ol g Sl 20 CiS S
0 ol 8 53 e A bl S Gl e s
sl S glsl Sl ealial b e L Tkl 4 Sl
oslizal L s Salr 55 A syl 28 L e 3
Ll Sals 51 K i olilig BT Clile ciS Jams
A A s b TNe/0 /Y0 o NY0 la chalesl s S Y
L{Muo\yg}g@m&h@.mﬁ&ujum
(e Sde a4 (6108 Ll 51 ey s, DMSO Jgloes
Jﬂ;)deLaL}?i,:J{_uliJ,i;ij)l&b&»éu;ﬁ:S

1. Kirby—Bauer
2. Clinical and Laboratory Standards Institute



°JJ'°U’“JL"‘L5"~9J§7°MJ3‘J")JJ

O 5 Slal L

s s edd atle ol Jole clid adsis LY s
Ol

Lo ol b i bl s s OS5l sl
3 i Dl i [7 ] 08 e me 5 O s S
5 @ oSy st ds Sl g (Y V)ohSes
IVT 03 S 436 1 Ws A 45 5Dl

S 22 s bt S 5 (TN Lsy (B 5 s
05 e o8 L @l 15 Ol5 s s bl 5
@B S alie SKuSG b5 esls L3y 3)se e
SLS S S edes e Ll 5 G SLE e 3l 0L
33 A 03 dees J88 S5 s el e 5 0L WL
Ao S el el s Ko ds s (g8 i il
o b sl (S O el s 4 e S
dales 0sls cows 315 PH (ol e s ois Sl &S UL
S b ool S 4 e L S s G
s oo Sl Js ST, 5 Jsed 0,50 Ao 3l 5wl
[va]

Table 3 Compounds identified in the using gas
chromatography mass spectrometry (GC-MS)
*KI: The Kovats retention indices relative
to n-alkanes were determined on
DB5column capillary column

NO Compound name % KI*
1 a-Pinene 0.04 934
2 Camphene 0.02 950
3 p-Cymene 0.44 1026
4 Limonene 0.1 1030
5 1,8-Cineol 0.8 1033
6 Terpinene(gamma) 0.04 1059
7 p-Allylanisole 0.87 1204
8 Thymol 033 1305
9 Carvacrol 37.83 1322
10 Spathulenol 0.07 1584
11 Isopropyl dodecanoate 0.1 1628
12 Tridecanoic acid 0.04 1727
13 Isobicyclogermacrenal 0.04 1743
14 Isopropyl Myristate 59.14 1838
15 n-Nonadecane 0.02 1898
16 Isopropyl Palmitate 0.12 1024
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Fig 2 Average of inhibition zone(mm)of Satureja
hortensis L. essential oil concentrations on some
pathogenic bacteria and fungi Disk Diffusion Agar
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hortensis L. essential oil concentrations on some
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Table 4 MIC and MBC/MFC of Satureja hortensis L. essential oil on some pathogenic bacteria and
fungi

Microorganism MIC(mg/ml) MBC/MFC(mg/ml)
Escherichia coli 2 4
Pseudomonas fluorescens 1 2
Staphylococcus aureus 0.5 1
Alternaria alternata 1 1
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The aim of this study was to evaluate the chemical compositions and antimicrobial activity of Satureja
hortensis essential oil against Escherichia coli ATCC 25922, Pseudomonas fluorescens OS8, Alternaria
alternata PTCC 5224 and Staphylococcus aureus ATCC 25923 in vitro. In this study, S.hortensis
essential oil was purchased from Barij Essence Pharmaceutical Company (Kashan, Iran). The chemical
analysis of the essential oil was performed by using Gas chromatography/ mass spectrophotometer
(GC/MS). The antimicrobial activity was determined through agar diffusion method (well and disc) and
broth micro-dilution based on the CLSI protocol . The results showed that the main compounds in the
oil were carvacrol (37.83%) and Isopropyl Myristate (59.14%). The oil showed activity against all
tested strains. In all treatments, Gram-negative strains tested were more resistant to the antimicrobial
activity of essential oil. Minimum inhibitory concentration (MIC) of S.hortensis essential oil on the
Escherichia coli, Pseudomonas fluorescens, Staphylococcus aureus and Alternaria alternata was 2 , 1 ,
0.5 and 1( mg/ml) respectively. The agar difiusion tests showed, the reduction of essential oil
concentration significantly reduces the diameter of inhibition zone for all tested microorganisms.
According to the result of this study and increasing resistance of bacteria to chemical antibiotics, it is
recommended that more studies on this plant and antibacterial compounds are needed for treating
infections.
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