%’c}'l‘_{uﬁ;ﬁm;

OBNS jlgBuls 45 gy 4 pul
VAR oguw 8 ylowd iais Al
http://ejrr.gau.ac.ir
IY-vA
DOI: 10.22069/ejrr.2020.17749.1740

olRslo T 30 s 33 Jols o SS AT 32 G195 30 9 995 bl bl 51
' yleaa s Silas alga 97590 | pmans | Saanel, Ld T

3 sl eaSEls b ple 05 8 il b IS st pel 1T 5 sl
Ol sl LS ¢ usslS A4S oKl (b b

\

QUVANY 5l el QANY/0 1l s 5o

S

53003 Slr oolre 5 (S ST Caslie i 5ISCEe S g ST s ol SL lag sl Olys i 3ua 5 Al
3255 sl it La S s 5T Sl el 3Rl LSS I il 4 L als DS bl
=lSlas ol il as waes Olelad ol 6l 516l 55 (Origanum majorana) s, s (Lavandula stoechas)
Golaw kol Jalse 5 S VST (S8 ats izl 5 o s o] S5 alislo] o AST o3l (sl ;SU Wilosls 0Lis ag SU am ale
L SL ol i s prse s skl Guld L SLAS I e ) atess aalllas 1D daes 8 Ol o
A bl SIS/ s S gl 5 ol (Sl 5 ST L A i

G sl sl sy s T e S b a et 1S ples SIS gy 4 bl a5 g 5l ge
Sl 5 S 5 ras el ShciS Cble Bl 5 olee clile Blus s ol b skiss Sk
3 el SLacs g 5T 5 Laulal Ay pie adla ;a3 (6 - Sa3lil 5 e J 28 Ol sieas pmlo Sl 450
o slacela s ba bl ) sam 3 L SU sl O L esdle il plonil 05 gois S o) 4 DU oS/ (ko oS ol

A ey ol 3 L SLslans ()80 il e iSL ) ioie 5 sl YE 500

VWAY) 5 JS1 (53 YUAY) Sl L (Ao 55 £Y/10) 5 ST (6 5ty VY g3 550 shal DS 5 o 5 e 1oy
= 5 (Ao VAY) Jyziy 5 W (o5 £8/A8) Jutem J) = 01388 ST 53 o 5 (o s 0/Y) JJL (s s
o Shaiie s e sshul gl Saiis chle Blas 5 golee clals Blus e g s g (Lo VVO) el
Ao V= TN S i el S 5SS S e 5T gl s dess /AYSV/YO 5 s V0= Y L S
5 Kl sy s S alesliond 7S 1y 6 o i g a5 955 sl eild 53 8 3 Aoy 1) 00
AU i 5 el Sl S S ST i s /PN 5 s N0 S a SIS 5 olee clale il
sl dos N0 SusS chle Blas 5 doys 0V (gles Slile Blus U if e sSS plilend (¢ SU

Rahchamani@gonbad.ac.ir :J s sties 5*

v



1Y (V) 0,kowd d(A) B WS g5l 55 (i gy Ay puid

L ATt il e 5 SU IS/ s S 5ol 5 mlolir L s/ Sl ke 05 godis Sms 53 bl 5

g LS s 3T 5l 2eS (guls sme shay S VIST S50 el 5550 53 J s S (13 pre sl pann Lol
YT s 5 sl o s e s 5S shdlial aile b iSUAs 1 o o 5 s sl (il 55 8t (g S o
e 5 Sl s ;U s )/ SuSalilewl ale 31 cpl 5 dzisls (I vitro) al&elel S8 a4 STt 2/
Al Il Sldlas 5 cala publal Jsd LB 3l edins DL oS Sl 6l gme sl ol b ISTu, 5/

D g0 4o 55 Oy o9 ahosr Sl iliie Slagolany o Slayo

Ol £ (S 5 glie (sl OLLS oL SU (e igutdS” slos s

slac i Jole 45 (o YoV iland g 5
L SlaS 5 oS e 5 zs bl S5 45
OLNY) ol (Sley,T LS ) oS kot olie

ol Bl 03l LS s 5
o3l wl Slays olis gl o i O ulal &S
sl st s ol Sl olalls 5 555 5
AFAAY) el sl esls 0Lz 0T glans] =
Ol Olslind OLS 51 Kes (ST 5 s e
Ol 5 Vs b laciis sls oS S
53 5 Sl ol esliial S 5 1S slasles
(ol S ol 3 S5 Sk, Sl alas
05 .(0) cul sl Olis plassis s 5 2 ,BAs
s @SS e e Ul ) S
Sl 5 st S ulisle ] o ATty il e
Cowlo Jiib g 53 (YY) 3y QLS 4040
b Sod S Sl el s sl ]SSl
(18) L 6sls QLS oo e sl

5 il Sl l ULty 3 glags 5L
03 slbelen Cslplus s ST S8 5 el
Jelse 5l o 8L aw o Js L)&L;ar\sjﬁ)u\
g L dn 5LS Sl o5 Solen o
o=l sl a8 Lacsdr 5 LB e s o

Len L SL e on ytege Iy s Sola

1. Lavandula stoechas (Lavender)
2. Origanum majorana (Marjoram)

¢

dodde

ot slagsls b ol SL slagsslen Obeyo

5 polie slaes 5o ‘ug‘—“ﬁfdd Canglde sloul Csl
OBl Sl Sl Sl 5 o5l e Sl 25050
e Db 35 el b b Sl
Ol e g s el 5 cnl ool LS S
Slasls 5l ez oS 5 Selw DS 5
sla s, LS 5 ol s 3l el gl
a3 gsdeae S5 e Ol il
Laon Sl o Sl 515 a5l b Sas
oS s 51 L alio 53 s bl L(8) diten
5 ote oS slagg SU e cadall s I Dl
s Soaglie sloml Esly 5 s i p S
Led Sl 3o 5 oS 5 b bl LOA) g
oS 3 5 0d W5 w5t s ple Ol & &S
}LAML?)\,;?A Ol )8 ol s bl i
SLS 5 op tege Lls ole 5 Of o bl 2
slatnFsse) Lacn -5 Jeld La il
Solessl LS 55 s 5 (e cn 5 5 S s
el Gy La s sl |t Laa )
WS o smad WJsmas (Js S15OLS) Lagy 555
R R PO R (R WS P PR GRS AL
s 58 oL Shuis Sl (glyls 5 esls



OS2 g ool Lo,

oSS s o (aureus 1113 ATCC 9144
Streptocococcus agalactiae 1768 ) «_sVIST
Escherichia coli ) st .5/ 5 (ATCC 13813
5 Slgd 5 S )
ol s ags Ol ol oo 5 ode sla Jass
slos po cell YE Ol 4 lag SLosls o) clis

(1399 ATCC 25922

Sl S S lamn 3 315 Sl 4z Y
s A 03ly S (Biolife, Milano, Italy)
YE e a5 i only Jl S 3l suisms S
S gLl :ljfddl.w a5 YV gles 5y cela
Lo ) Cond i Sl ang ¢l pys oS
Vor gl 3 5 A byl bl o S
=V sles 5o bl Gla g S 0 a5 S

BRIV ;\de:jb 4=
SASL il Ol e g 16 S gl Ol
ST s Sz 5 Bamms J51s 4 Szl 225 )
a3 YV sles 53 503, (Biolife, Milano, Italy)
A S e § celu YE Solews ;lﬁ&;}lﬁu
YV los 55 5 esls (g3dmme iS gl S S e
SISl S el YE e 4 51 S sl 4
e ¥ LSJL>4_§L5_YJJS4J.¢y CLS A
4S W esls Jlasl palsle B s g b pol S aea
oy g Sl olaws Sl eslinud b (5558 ol Ol
Libra S12, Biochrom Ltd., Cambridge, )
A ) ag e gl Wy =5 b 5o (London
S P R NP S W =< [
oyt /) g ol ) e 4 sl J Y o
Voo Ul g b 5l ag V0T L e slacs,
S8 e (ol glacl 4 23 a5l 1)y S
osl3 CiS el 4 glacs, sl LT Sy Sty 5
ATV gles pnceln Vi odea lac )y s
e Y bl IS s g8l S 51 S sl
Dl LS 53 6L sl Sl 5 At 1SS

h Y]

Sk g3 5 e Oley o) Jolse 51 LSL 2
Goloan ol s (o Ol 5 Jalse 51 S0
SaslS 5 eolanl slac s o i Jole
2% =5 ol Sladlas 4 a5 L5 (YYYO) ol
Syl S QLS (gl il s, e
DS 5 s Bl U sy ) s VST
Al s s gl bl placd
el 68 aw b ade Lo puilad pl oL SLas
55 el Sldlas 53 Ol andllas oy 2 s

3,8 eslizal 58 Ol g5 ahex 51 L sles Oless

L iy, 9 dlge

bl ipledd OS5 alulid 5 giluli
b Jate SIS 5y S 5 oBas 4 4 s
Model 5977A, Agilent )' > L K
Slasuia 4 S 3,5 (Technologies, USA
3T dab e adpe D il 3 Soke O
Y0 kb Culbe o U ey Ko YO s s
3,8 SlwamysYor Lo Ll asl 5 05 S
azr > T gloas g aads o ar iyt Ol L
G057 3 o e Jal 8 Sl S sl
Sl pa 456\)@:@)5%19 sdalive 5 uslu
oL Sl eslaul Ly osls e OLS ) S 5 03k
L atlin 5 o il S il sl
S LS 3 55 g0 5 ikl SlacaS 5
Aoys et 5 ol DS 5 oLl (5 5 5lS

A3 S el a0l s S
3 s sl Gl S g peilwl g
S i Sl s e bl 5 bl ol &S
o rse slag S 5 Aus 8 4 il olS
StapylocoCCus ) o s—is/ pe o555 slle ol Jol i

1. GC/MS
2. Retention time
3.Kl



1Y (V) 0,kowd d(A) B WS g5l 55 (i gy Ay puid

¢ujljuw;ﬁ)g SLslsb ckls sl
ST s Sz 5 o 53 308 05y sladl )
Celw Y8 Cde 0208 31 e S eals oS
S Bl a3 YV gles s gl a8
3l a3 88 S e i ol aS bl 3l ke
Cble Bl Ol peay 55 adsl oliy slas S
Bl s 93 men A 158 (Suis
S gl 3 S8 5 ol ol
10 el S e Sl ST
ls Ol (S s ) (1) s b oS
2 s el Cte J S Ol pieany (Ol ) Obas

O s LSS LY bl
e pl 53 1AS, Sl ged 59, rlel ST (w2
La sl 51 ylgn ke Blus cos clale S
s el Vi b s aallas o) 5 glag SU g
b S 13 bl ayse 3l S Sl e YV gles
e 3 a0 30 (gsl > o 2S L e U
A s bl LB 54 el 5 AL s
A o b5 (b el e A L1 O 4
Vel a Gl 0S8 b 5 ll i &S
Ol Sl g 7 Son Ve e 3 1 e
Vo zse dsb b pede plg Bl L) L st
I (s Gl ) Sl s et
T s el Jlous e 5 6L
3,8 Sl as YV gl s badd as ag JS
LYE 5V Qi ghasle 5o 5 o)l 8
Vol adsd e O S5 5l Al e G JUE)
VT e ey el e Jle s 2 e
Vor JUESI L e i g 3500 sLa0le s
CiS e ol oy w235 el ) S

Vi Sde as o, S sl a3 YV gles 5o Ss,81

4. Sub-MIC

"

il o sS5Sshdle ] 6 ;S (gl ) (S5
@fygfwjfj{ﬁjr_w/d"/ixhh cfu/ml Jslws
A 5 e

cfuml  Js__«

(TV) L pns Y8V cfU/MI Jslee

SN sz 53 e pilal ol G oS 5 4
Aol S S5 S Do BB Gl p sl o5 Sl
e oS 558 skt plie ol ol w (glosla |
S Lol il slajl 05 S Kan
53 Al i | bag SUoslae 5 sl anils
sl Ol S e (53 ool aallinn
S W sl 55, 5l ais oLl i sl
A3l 3 s Seeds sl

oy ShiS 5 ol Bl il s
Gl oS Sliles plosil g 1t shls 5 S b
5 (le) s, (St cble Bl s
e VS e T Sis clle ilas
63 o33 0 Gl Sl (G Kty 5SS lams
Sles 03 S lame Al g LS il e
a3310 St 4 TV SLES 55l S Sl ax s AT
53 S sk 4 bl s Son Yo a8 5
ool Cble &S e Al 4 S, A Cans
Gl g s bl Olaa e ol gs dg a s
Ao Y/0 0 N glac bale o3 pd s
Ve el Gy A /Y /N0 /Y Y
sl SRl L) ol SL O gl s Sl 25 K
Sl )l s el TNz e J b L et
2 osle TE e 5 mdl g e w0 (651 e
L e 5 LSSl s oS Bl s YV
g Of 53 6 3By o T e ilad 5l plas sl
Olymean (A pde) 3 S5 ool 55508 45

1. DMSO
2. Minimum inhibitory concentration) (MIC)
3. Minimum bactericidal concentration (MBC)



OS2 g ool Lo,

v_,alsjngd;nwuww,-twﬁocbﬁj

A

3 e ! il gl b Ol S 5
ol DS 5T s 5 Jolr 18 5
(Y3uim) b sy 5 OV dsim) oo s s
o Jate S 5Ly S 58 olSaus b oslinul 5,50
s e Ol 1y e K ik
ol 0r S S8 S e s
SLS 5 e 45 Ad gLl e g gl
(Jeo 3 £Y/10) 55 ST (6 5ley =V o g3 o5t glal
“A3)) 5dUST (A3 YVAY) bl e
(o3 V) J L 5 (Aoys VAAY) (U s
DS e m g e S s s
P S
Codl 53 S S VY-8 550> 5 g a3l Ooglane
SISl 5 skelS 5 05md 5 gLl L S
SLS 5 s adllas s (W) Loy LS 5
Wb S| e po aldly gs gt sl 5o Lo
S sy 52 52 (0 Ad 1S Jsig 5 5l
A\ el S (T OlLSan 5 6 hsl O]
OLen 5 SLile fpiomen 5 J gt 5 (J W g
b JSS 5 5508 I8 ed s As) (TN
ol sl s LS Lol gl Oy e
S Hshilon (V) ASs S (5 me 53 55 s
Sl Lo asdlas ol LS 5 a6 Ll
Sl 5 and Gd= U 5 by s e Ol
o S Slalllas s a8 55 Ol 5ledd 518
ookl Lol SLS 5 s col edd o L
53l o 51l it Sl il bl

O (s =) O ed 5 (A—s s 1 —£4)

4

Sl ol e 3 (IS S el
A e Slele s lagg U sl 5 plail S 5S
00) i 5SS LY Slaslesl ool 5 drsles
(S 51 LD By, 4 b slel 6 SLas S
e 05 s Sewd Dy 4 LT 55 L i
235550 O sl g 51 A o3zl 3l (08 s
5PN e Jsb b paie g CBE L)
Sy Pl als 4 (651 sl N i
ST s St 5 S lamn (55 1 ool
SO bl A8 slacsuns s 5 2SS
5t a4 (U 0le - b )
0 5 (edis 5-3,) ) slac s, 5l x)s S Ve
(LS il Jome 3 L)) Comed Lol 33))
Sl LS s Blol LSl gy lal
SIS S ss s Ll (g IS le S a3 Yo
o bl L el e SUS 5 b ael o b s
G 3,8 Sl a5 YV s sl YE S
ple adla b3 (Ol cpl DA (6 o 51 oy LS
3 e A (6 Se3lul s S s,
L Y5 IS / s oS gl S g 5T (gla S
TN ol S/ S5 S YoV e o Bl
oolemd  Sewsfp S5 S Ve bile b bl
J8 Olpean (0= =0lg - b 33l) Y14
L Lo g 5T 51 ol s s oslizal e
"Il s AT slas ikl age Sl
S Y S sl bl s S el
00) s I

3l oslial Ly ol el )bl Jubons 5 43
L Laosls auslis 5 SPSS 22 for windows Slsdle s
SOl s bl b S =l BT o sesl

35 I3 sz S5 0se by Sl

1. Kirby Bauer
2. CLSI



1Y (V) 0,kowd d(A) B WS g5l 55 (i gy Ay puid
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Table 1. GC-MS analysis of chemical composition of Lavandula stoechas essential oil

% (4233) (5la3k ol S5 et
Retention time (m) Composition
42.15 3.63 17-Pentatriacontene
0.73 4.11 1R-a-Pinene
1.73 5.90 M-Cymene
24 6.02 D-Limonene
18.87 6.09 Eucalyptol
5.7 7.66 Linalool
111 9.76 P-Menth-1-en-4-ol, (R)-(-)-
26.82 1157 Linalyl acetate
0.48 12.43 Lavandulol acetate
GCIMS 536155 g o il gl Sl 5 = Y gur
Table 2. GC-MS analysis of chemical composition of Origanum majorana essential oil
% (a233) 5)la3k ol S5 b
Retention time (m) Composition
1.39 411 Bicyclo[3.1.1]hept-2-ene, 3,6,6-trimethyl-
15 4.83 Sabinen
1.63 5.73 Terpinolen
6.75 5.90 P-Cimene
1.55 6.01 D-Limonene
2.58 6.08 Eucalyptol
4.96 6.67 y-Terpinene
217 6.96 Bicyclo[3.1.0]hexan-2 o(ll, izrzte;r&))/! 5-(1-methylethyl)-,
5.12 7.66 Linalool
4.58 7.72 Terpineol, cis-p-
1.97 8.31 2-Cyclohexen-1-ol, 1-methyl-4-(1-methylethyl)-, cis-
141 8.76 4-1sopropyl-1-methylcyclohex-2-enol
44.84 9.79 3-Cyclohexen-1-ol, 4-methyl-1-(1-methylethyl)-, (R)-
6.83 10.14 a-Terpineol
3.45 11.54 Linalyl acetate
15 12.20 trans-Ascaridol glycol
1.46 12.67 1,4-dihydroxy-p-menth-2-ene
1.46 13.43 4,4-Dimethylpent-2-enal
2.03 15.97 Caryophyllene
142 19.75 1H-Cycloprop[e]azulen-7-ol, decahydro-1,1,7-trimethyl-4-
methylene-, [1ar-(1aa,4aa,7p,7ap,7bw)]-
1.38 19.873 Caryophyllene oxide
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Table 3- MIC and MBC ( %) of lavender and marjoram essential oil against bacteria

‘_;J,...ZSQ.]QLGJEU} LS)LG‘\:»IGL“JBU?- 6}5L’
MBC MIC Bacteria
031 0.15 S. aureus d’“fJ/’w_}-(ijl:—"Lw/
125 0.62 E. coli IS Ly 3355 e
. - Lavender
1.25 0.62 S. agalactie SYIT o 55 52 2l
031 0.15 S. aureus u‘ﬁ;‘/‘w)‘-{j—’/j{d@/
1.25 0.62 E. coli IS Ly P
; e Marjoram
0.62 0.31 S. agalactie SYET o5 5 ol
0.15 0.07 S. aureus i oS s Lo
0.31 0.15 E. coli A Lt Ol Sl 5
; o7 Lincospectinomycin
0.64 0.31 S. agalactie WSV 5 5 2l
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Table 4. Inhibition zone (mm) of bacterial growth of lavender and marjoram oils against bacteria by disc
diffusion method
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Figure 1. The effect of 0% (control, blue) and MIC concentrations of lavender (green) and marjoram (violet)
essential oils on Escherichia coli growth curve
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Figure 2. The effect of 0% (control, blue) and MIC concentrations of lavender (green) and marjoram (violet)
essential oils on Staphylococcus aureus growth curve.
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Figure 3. The effect of 0% (control, blue) and MIC concentrations of lavender (green) and marjoram (violet)
essential oils on Streptococcus agalactiae growth curve.
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Abstract

Background and objectives: Treatment of bacterial diseases with antibiotics has problems
such as antibiotic resistance and side effects. Essential oils of medicinal plants have antibacterial
effects and are suitable alternatives. Lavandula stoechas and Origanum majorana are two
members of lamiaceae family that have shown antibacterial effect against some bacteria.
Escherichia coli, Staphylococcus aureus, and Streptococcus agalactiae are major bovine
mastitis-causing bacteria. Therefore, this study examined the antimicrobial activity of
Lavandula stoechas (lavender) and Origanum majorana (marjoram) essential oil against these
bacteria in comparison with gentamycin and amoxicillin/clavulanate antibiotics.

Materials and methods: Chemical compositions of essential oils were determined by GC/MS.
Broth dilution testing using macrodilution was performed to determine minimum inhibitory
concentration (MIC) and minimum bactericidal concentration (MBC) of essential oils and
licospectinomycin as positive control and the inhibition zones of oils, gentamycin and
amoxicillin/clavulanate antibiotics were assayed by disk diffusion method. The effect of sub-
MIC concentrations of essential oils on tested bacterial count was obtained at 0, 6, 10 and 24
hours and growth curve were plotted as log cfu/ml.

Results: Main components of the Lavandula stoechas and Origanum majorana oils were 17-
pentatriacontene (42.15%), linalyl acetate (26.82%), eucalyptol (18.87%), linalool (5.7%), and
3-cyclohexene-1-ol,4-methyl-1-(1-methylethyl)-,(R)-(44.84%), a-terpineol (6.83%), P-cymene
(6.75%), respectively. MIC and MBC values ranged from 0.15 - 0.62% for lavender and 0.62 -
1.25% for marjoram. MIC and MBC of licospectinomycin antibiotic were 0.07 - 0.31% and
0.15 - 0.64%, respectively. The lavender and marjoram essential oils had the most effect against
S. aureus and MIC and MBC values were 0.15% and 0.31%, respectively. Also, the most effect
of Lincospectinomycin antibiotic was against S. aureus and MIC and MBC values were 0.07%
and 0.15%, respectively. The Lavandula stoechas and Origanum majorana oils at sub-MIC
concentrations significantly reduced the bacterial population at 24 h. The inhibition zone of
lavender and marjoram essential oils had no significant difference against S. aureus with
gentamycin and amoxicillin/clavulanate antibiotics and against E. coli with gentamycin but
against S. agalactiae were significantly lower than gentamycin and amoxicillin/clavulanate.

Conclusion: Essential oils of Lavandula stoechas and Origanum majorana had antibacterial
activity against Staphylococcus aureus, Streptococcus agalactiae, and Escherichia coli bacteria
in vitro. This effect had no significant difference against S. aureus with gentamycin and
amoxicillin/clavulanate and against E. coli with gentamycin that show satisfactory effects of
oils. Clinical studies on therapeutic effects of Lavandula stoechas and Origanum majorana oils
on different diseases such as bovine mastitis are recommended.
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