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(Abstract h

Backgrond: Medicinal plants are promising therapeutic agents. Antimicrobial agents from plants are
compounds that kill microorganisms or stop their growth. The aim of the present study was to determine the
effect of hydro-alcoholic extract of Rosmarinus officinalis, Zataria multiflora, and Mentha piperita on biofilm
formation of Pseudomonas aeruginosa bacterium.

Materials and Methods: For the purpose of the present experimental study, extracts of these plants were
prepared and their effects on P. aeruginosa growth were assessed using disk diffusion technique and the
results were compared with disk diffusion results of kanamycin, imipenem, penicillin, and cephalexin. Then,
the Minimum Inhibitory Concentration (MIC) and the Minimum Bactericidal Concentration (MBC) of extracts
were determined separately. The effect of these extracts on biofilm formation was assessed via staining with
crystal violet %1 and acetic acid %30. All tests were repeated three times and statistical analyses were
performed using SPSS, v. 16.

Results: We found that all three plant extracts at the concentration of 3 mg/ml had antimicrobial properties.
The diameter of inhibition halos of extracts of R. officinalis, Z. multiflora, and M. piperita were 15,19, and
11 mm, respectively. The minimum inhibitory concentration of R. officinalis was 75/0 mg/ml and the minimum
inhibitory concentration of Z. multiflora and M. piperita 5/1 mg/ml. Also, the results showed that R. officinalis
reduces and inhibits biofilm formation at concentrations of 5/1 and 3 mg/ml, respectively. But, Z. multiflora
and M. piperita only reduced biofilm formation at concentration of 3 mg/ml.

Conclusion: It can be concluded that the alcoholic extract of R. officinalis with a concentration of 3 and 1.5
mg/ml is a potent inhibitor against P. aeruginosa biofilm formation.

Keywords: Medicinal plants; Biofilm; Pseudomonas aeruginosa

. J

* Corosponding author: Khosrow Chehri
Email: khchehri@gmail.com

[ Downloaded from pejouhesh.sbmu.ac.ir on 2025-10-25 ]

Research in Medicine 2021, Vol.45; No.3;11 -17 :



https://pejouhesh.sbmu.ac.ir/article-1-2179-fa.html

WY U Aen oF 0 50 9

“hoan b . g 5o & e ;
V:".A:rJL»JW&W!J’//)‘:?U&/{:)’U J’}/gd‘“/fk‘

phdon JSS o (Ml Un g (631 i i gl ¢85l (M- 2 8 las
ligtj9.,7] wlisogagm 5 yS 4

' 02,5 3oml 6 pms il y S0 g pd o g ol and

ul).xl ‘oL.i:jLo)f ‘LS}I) Rl “p9l.c 08l ;uulw)w) 09; .
Ql)il ;aLI:JLo)f mLﬁch)f S pole o8l (5599029 ,Su0 09,5 Al

WANWYY ;5 pdy

WAAA/NY el )

7

N
10N>

S15S 0 |y Lo unslS)19,50s S ditnss (UaSy5 QLS 3l 0 glyinial (29,Suadds dalse it (i 55 (29315 dalse (29315 OlalS 1dd g alylw
AL phdsn Ui gy @ilnd Odiosl 5 A glisi qgilayy OLLS ISI-(2T oslas Sl uyy dsllas ol plash 31 ol Bus aisse ool iy @il b
92 List jo 5T puligesogw

oolisogdgu 3 oskas ool S Gy o ST 55 i3 oy 4 cdsdllne 3390 HLlS $xSoslas 31 puy b plosi] 3,25 Cygo s asdllan ol 1 1 (Wig ) 9 dlgo
JBlas 5 (Sl ale Bluo e b duaglie GruSIliw 5 rlew (33 (o) (ruabblS (SBen T Suas slaz b ol Caws s gl 5 disloy Lisbija T
3 oyd) dgng Jlug,S b el SOy SeS o ldgn JSiS slgs 1 aoslas ol BB .ad exSeilwl dlSlus jeb 4 LalS sylas o gl Iy LSuaS Clale
b plosl V5 0355 SPSS 33l 31 oolitul b s lel a5l 5 a5 51,55 3 d el plé b Giori duoyd Vo g Sl

Sl ady pas s 8 W39y (HLISL WS Cuols Sl ks 1 pS ke ¥ AL )3 0lS du 4o &S wb pasiiie ol Cawd ) gl polul 5 A8l
sl @l 5 Rdhe 2 eSGke OV Gl olS @y SHnlsl Cdale SBlus o9 Reke VY LAl lisd gl 5 OV Gilped sl @lp @Y il oslas
ol 5 5les o 83 @ RIGhe 1 pSGhe OV 5 7 AL 50 G)le)) 0lS &S ol (LS S Guizes 9y AdGhe 2 pS el /0 A gl 5 3lnd
Bad oldsn S84 (Rl o b ilGle e SGle Y CAE 5o Glald plin 5 3lnd sl olS Lol b eldsn JSS

2 eSoke 1/0 5 ¥ Clale b )by olS ISUI o)las €S C8S dorts Olsie dslllan (al 31 oual Cewdy sladidl 4 dog3 b dSuypo 5 4y 36 S A

15 [ists f,07 olise9250us 55 bt eldse JuSis (AUISS Hlge sl YL LIS sl Gleo

\.

592595 bsagasw eldsn (2o GlalS: g MIS 5 jlg

3 B S saSh 5 oSl oS Syl
5 Bl sl glaadlas > Cusl 48,3 )18 da g 3y50 Hlws 03Il ol )
01 sy (5iloj) SISl g el (alSl 15 slacyl
odd AB Ll i 5 gy 15) b edllioaiy 5 il olS S (a6 gl
S ol ylyas 13 05901 48 sl 565 ¥oo) e Lol 85 el a3lgils )
el e Slus & gl LS (250, Sl (S g 29800 031>
SS9 )5 3blis )3 o cuwl Lamiaceae olpls ,S3 iz (55l
25 556 alen ol ) @glite ,BT .S o sy yliaslidl g leasSl o))
oad Sl 5 40l Sl b slaadlae )3 Lldlas 5 pulewl 45 (2L xS
oSk et 3 (e Lisiny polisespe (A g ¥ & b Kl
gl & et (it £S5 (58l ul CuslaSisn BT il 5 polie

[ Downloaded from pejouhesh.sbmu.ac.ir on 2025-10-25 ]

Research in Medicine 2021, Vol.45; No.3;11 -17

dodilo
2 et JSdio Sy plgie 4 (Sl Coglis oy 3] slalo
w95 SLoigl (Shy ol el oad gilhe Gl lacdle
2 ol Sl plpl(DNaes e (35S 1) Ssm sl 4 polis
Jold 29> GlalS - puly (alesd (laSgn Bl (sl 2Ll olord
sbedks gyl Lmdi 5l > PLERVIN Ohhl:f 4 gore 5l Lsdisee é]95|
5 5t sl 4 Kitd 456 cbcdplio 5 b LS ol Sl syl
oyingl (V)N o odlitwl ilisee (slaslow loyd o g bog)ls dnwgs
o3 (V) azzws Lamiaceae ol sdlgls 5l Jalb gl g (g)loj) c s3]y
Gblo 31 (5l 3 45 Conl S ddian Sslog)l iy olS S5 (5o,
oS 5 > & oS ) 25 o 3y Ll 5 1 g el 1 ol

SAE gy I gammo ki 93
khchehri@gmail.com :Suig pSI Sy



https://pejouhesh.sbmu.ac.ir/article-1-2179-fa.html

W/ 155525951 obigagoses 6 7S bpolidgar e 2 il gl g 531ty glecs oy ASIF oo s i

ownloaded from pejouhesh.sbmu.ac.ir on 2025-10-25 ]

I S (TR TP R VI - T

[

o las (000) wudy 1 sasSCuilon CAIE oy S 0S oy
Yy

8L ) Jobme BT ogtiam Jgo oSl aisls VF s’ Sl L
Vel el a9 g g MBS o8 chle 4 el GgtianJge )
51 U5 05 55 &y (ogian Jgo S s s San V- ady] Saly
B+ ulygySem sl Sl & Sy oo slocSaly ¢ 5 8 L
F9ySen B g 15 LS S0 @l (gt Jge CuiS laee yidg S
SBls &g 4 52 e 52 piS ke ¥ Cale b ol 1 plS  6jlas ]
Jsbore opl 3l yidg oo Voo s 00 bgloee Jlaws b Jolome oyl 0 dbls
cdale oy s g bole aow b s 05 a8l pgd Saly 4y g Jrows
Saly 130,85 g debdl pad Saly b (jluid) o pl Al Caas o )lac
\Ys AR L.§Jbl>9 ..\.\:34159.))9.) 0 MIJ)) J9l>u).uj9)s.w Voo R
ol e J555 ) Jy 0 4585 5 it e 55 ol
A1l e Ol 5 cuiS lae bie JpuS 5 S e 5 555
2 a8l oad 58y (658 iges jl jidg o Voo Saly Gl iy o 4y
ol does 3,8 Bl )0 YV lod 13 (amebsSOl el V¥ 51 s g
OF V)i

( Sk cdale Pl ol 4 a5 b g MIC sl | caclos YF 5l am
& sald plos jlas Cuiy ol 4 ad s o (SaniS clale Bl
ocal (g5 it oalie (5)93S 5 39 0ad gt a3 (5 4
wlos 5 el YF 5 ad o3l cuiS BT gium Joo cuiS lame (gol>
4 ol 8Ll glacdale a0 ol )3 g5leSSl 50 315 Bl a4y YV
45 5,158 MBC lais 4y ingy ady 186 sl V¥ 3l an o placudy
9035 L g8l Sye s Jol5 job &y &5 0jlas o cdale 1y 58 (o

(V) ol o sanlie ol )3 (o) 45z

‘ekdgn Mg ¢ (LS Wasslas (ke ST o)y
el 5 slejy il ooyl il satiS s clle 1 )y Gl
Ao olé 3 bl gl ol elsegipw whdgn My Ol » b
5 o)l il Sl oanaSclale s jpin )3 w5 (29,0l
1] (b gn o (yl5ae (6 S0l (gl - dulio ool Cuwd 4 yolio
) YV los ))(TSB) wlyy (g9 St 5 cudS Lo 1> (5 400
A 658l GilwEd) G b 0db S celw YF @de 4 o5 il
asl wdy 8L ) e V&S Cge ppl 4l plsl Ve s
5325 alal ] 4 TSB cusS b 1 yulilio A g sty byl dlg) 9,
I 5o S0 WO oyl g iz b Bl & (3l slacaly & camy dl> o
2 el YF o 4y 9 01, Kb a3 YV (glod 10 i gy (6,5L Joloro
Sl Sen oo b dolocSale 5SS yo g0 031> 1,3 )5S 193
WO Sl 51 S p 4y mus Sid Gb1 glod )0 5 gdgunds Hlais o
L) s S35y Sl oV Ay Jbi S Joono 3| 1 5,50
0)bgd - plowl BB (glod 1> 4B VA U Ve Sde & (auawlisSSl o g
O Sl e g 03 gigend yhade O b )b dw (50l 5l e
sl ol 53 003 Vo Szl apal Jslowo 51 2S00 VYO laculyy S
Clgne g 33 8121 Saly o & dacSaly 2 Jusi 55y 035 o
PGSy Jobe Gl ad il e Blo & glacel 4 Saly o
Synergy™ HTX Multi-Mode o8y lawgs yiegl Ve zso Job
Gy b ¢ g uiles (Bio Tech ¢y cslw) Microplate Reader
i o alef] Gl byl 55 olibgn Ay il e duli
sloslac Lo dg}i&l ‘u,u.:Lo)i CodS d gus ]a.wy ol Sy &Lﬁ}u &9
09 Liskja il oligegdgw Mg whdsm )9 o b amlie > il

| faglﬁa u.)bffl).\.@ L;Ltb”].} )‘ ‘_;)lMMJ )J'l){ » aS Cul M‘Jl.‘aya?J?w
o 9 iglginS)0ld ¢ ol pln 0> 35l gl Canglie YooY L b
9yl & S Coglie - Cuwl o pMel duo 2YD 31 i l.mu;)wyl.w pows
4 Ceaglio g Conl @S sl 0oy Slocudlye (i )3 159059 51 obgogdges
DI Sk ol 53 g a8 gl s 5 o i L) < Cpmalolit
Ligtjapil polisegdsw (5 S )3 9yl 4 alnin Cuoglie iy - canl aidly
b glacisis glop 3 (aa OMe g 0ad s Sl JSiie Ko 4
ol L Cuglis ! Y 5l By (V) 03,8 dbul 6 58L oyl
S5 Ul g Myl slocsy YL ol Jolo 015> (s (6 D98
Mlgysn glaoylas 13 Ly ddllae bl Gun (& Pl plis
plidon (58 S 1 lalb el 5 (giled sl g s)lesy a)b olalS
O g S Sl s S8 30l 5l ik gl eligagage 5 S

el (555 ol e SAitS e JBlas 5 (s lge e JBlas

L (59, 9 3lge

13 05 o3lil _plossd Slga soles 5 1 plosl oy g0 4 dallla )
S b 51 BT g sl Sl g S S S5 il alos ) aalllan
A5 ()l 3 (150 el ouia YL ¢ 6 ygmme ¢ ) ims) oWl LeFuw
25 ool alKiolejl Gllge I edlizl

1oL o las (g5lwodlel

S5 (9IS il glins g (53lymd (riiogl slasy AL (sladiges
g g (5yglaen oliile,S (o)l olStily wlisolS 09,5 ;5 &ly (lals
2lgl 4 lete lals pl as Wb g3l Rl wliselS lawasie
Wl 9 Sy adllae oyl 5 ol edliw] glaciend § siiws Lamiaceae
AL SWid g ol 03l Hl,8 JI)‘T Slon 45 0dds d)sTéA.? o.lS g olS
FeSVe 8ad Jas g 4 (S bl dlasg 4 0 St (LS e
@ g W) byl Gl )3 g (i Bl Cpgo @ GlalS Sl Pl a9
I Jgloee sbaews 5 b s ilsl o pd ¥ JSIL O i e Vee o
O9sd el FA Gde 4 aLS 09 5 Ol (ools o)) ad o olS ISUI
Jlesl 1y 258 31 Mo ol )S ol da > ¥e (glod ;o b s o0l 1,8 S
gy ol 3l s Blo Vo)l yeily IEK lawgs oa dgs Jgloe S
slrojlas coles 5o -ad oolawl My iy ad o (sl dw dls o )
S pSele (gl oS ol an d Vom (glod o iy o yiwl 8oyl 13 olS
3590 0l (2leg il 5D ()3455 pgrinegll (59 Sidey b yg ]
b Seslas ol 2 65l ol oSl ¥ 5 Sosbs | o
A plodl Ao jaVe Jgil]

saxllae 3,90 (6 ySL CuiS bausro g dygar (65 lwodle]

Vs <855 NVADY ATCC o)las L [isizig il wligegopes ojeldod 4350
VY Ly anss gt Lalpd )3 g a8 )l 3 (lnl <o) passets
onl i el diz 03 ag greiliugus Cojge0 & Bl oS laore 1l e
g Jitie )BT (ygin Jgo CuiS e 4y (g Sy bausgd (ygpmailimsguo
SxSL agls by iy 5l dm b 00l )8 e5LsSSl 5o el VASYY o
2 0l 0y3d sla SglS I as (g )haS oS ke ¥ oy 0
o3l )b yo (gl s ool b yiolej] aslsl plosil (¢l 31,5 5l as )>F
5 000 036 cutS BT (ygtiom oo Laome (g9 00 03 gl 551 |
(Ve Acfu/ml X /) w6 Ko o 3,85kl ply ke el Y 5l o
5 oS 5 e i)l Ko sl il gjluole] (gl 05 o3lel
duglie w)yl6 So o5 3 ksl Joloe b 908" )15 5l g o (59052508 p o
bl (pgrudlsgs idd plyy )98 5l Jgloxe 93 (ol &8 Sloj 0
(V) ool L8 sl LSI)'E d)ﬁb

4/. LI
o2,



https://pejouhesh.sbmu.ac.ir/article-1-2179-fa.html

e 5 (b ool anb /Y

[|>ownoaded from pegjouhesh.sbmu.ac.ir on 2025-10-25 ]

93 4 93 dulie 3 Sg y90)l ol b ool Tukey cous ¢ ab)bsS,
odlisel (SacSgn il g alS ojlas 13, pae Al b (:Sike (e
gl 5 (sild gl ol b g)loj, o)l 4 ol L () Jgi2) o0
SN s iy 9 iz sotl commeSlis (sl oblS SlocS 51 g SMals
Ay pae dla e 1 Sle 93 4 93 dwglie (<0/+ > P). 5yl (g )blie
sls UL&J o odlal L;ngiuy;wi 9 o lae )iL“’ L L;Lab éL.:J o,lac
oo i ¢t b8 (Slae St b S gl ol 45
> P) oy (gbline BMBI (51le5; 5 (silud gl plalS olac
oriagl ojlas 1) pas Al b (ke 53 4y 93 duaglio (yizman - (<0
o kac oS als uL“’ ol oalaiwl dlﬁ&uyg’bb a0 )lac ),{L,o d)‘)w
Ol o Sgn T 5 ld glini 5 (6)loj) o)lae b (55l (]
(+0/+ > P) atily 3959 (s yboline BB s s g piaesos] Sl
b (il gliai ojliac 13y pac Al jla8 (3:S0Le 93 &) 93 dunlie (izxen
o Jliesae (+0/+< Pl g g (g loline M palons o Sigm 51
Std. Error \ Jgas ;5 a3 o0 i3 |y o] ol 595 ol iwe Sdgm 51

e (6yla] (g folino Sig 5 3,1l il 5o

ChlE JBlas g (Sailsjl Sl (p ieS (w2 jl Jols b
1AL sbolas wu, (Sais

s VO & el 5 (ghles,y oS IS ojlae odel Cawd & b Jwlol 5
olisegpe G382y (SaSles S s e 2 p)S hee VO
P35k VO Ll MIC (5)lej, (JSUo)las (pllis -l 0392 Lty g
5 el g (el pagl &S ol oy ol -l 42l 1) Lo
2 by (SN )lae J Gl gl e 2 p)S(Jea) /0 oY slacdalé ) lasd
il tagl Il ojlas cnlplty - Wlosgs Lis fo,l pulisegipe 5581y
b LSS Szl e p)S il VO iy MIC _Lils glis
3l 3lis) ) s 2 p S leo ¥ ale 3 6l s

‘okedgn

2 il glni g giled gl s ylojy LS sloolas Bl pwyy glym
2 Sk g it laojlas (gsl> Cub )95 @i e whidsn g5
LY ok 5 5 oblgs 15Y1 isls ol Lawgs 50+ b 00+ zge Jsb
ey ioled

Casles g LS slaoylac (6135 31 Ve Jgds sollas odal Cowd 4 gl plo
LS cloojlas clle o alsl lacSaly ;> qolbsy LS 5 dbxl ;)
o Oliee [V (3l olSws g 0392 o5 ehidgnr JoSuis (ljee sl YL
SV @l Gl dR YT lgs ol g 039 yide whdgn Sl 50
S5 1) 53U it (5)lojy oS @l cpl a dr g bl ooy s,
01 plisn LS5 Lials cel 0 o ¥ elbcdale ) o andls oldsy
¥edale g sl |y 8l e cpl oilpd gl g (Jild gl ol .l

losd pldge JoSis glo s 255 e

2 Uil Cov g phibon (69 Ll LB Ao« 09,Suedd dlge
P O S aD a8 a3 Mo Ve a5 M5 Olge ClE
098 639 I 4 (29,500kd 03lo 3> )3 ()58 Dl Cand (S ol
2 U5 (Sl ()98 Ll Cad 105 Al (09)Sedis 3o jpi>

(W)l phdgn 1gi (g9, 0 plool Hloi jdis (5l I

15 bl U

4 @l g 15 LS5 )b aw geil o 538 ol s 4 olies
Shapiro-Wilk cus .61 ol (ST) o)lsikesl (slas ¢ pwSike g
&ly Tukey s cplply 055l Jlog aje5 Wodly pon oS ol olis
obylg a8yl S LT &S g 5 andl b edliil lapSSle duslie
aod - 23b ausly (<8¢ > P) jaline cglss G oges o> Jio 5l (lggil)
SPSS, Chicago,) V& 5,9 SPSS ¢,Lal ,l38lp 5 odlizl b (¢ ol (sla 3JU]
505 plool (Illinois, USA

il
A PCPVeRs FoW

LS (sloolac L duglio (sl (Siisn 8l S g5 o adlllas ol 5>
Sy 4 @l BT )5 i g plol | Ly 05 032 ) 4y i 3,50
Sigur Sl & adllae ol )3 Ligia ol olipagdge 7Sk iaal csd &0
lodel Cuwd a4 Ay pae dla jlad 5 il Cowlus pin ol 9 ol
Foog e YO iy @ (Sign il sl ol 8T 3 535 by,
polie (Sl SS9 8l 4 658k cpl &7 o 308 el o oo
99 0l sl ) pas Ala a3 by 53 s & 0] Sl 5 035,

() JS8)a5 G35 e el ) 5+ Gy 4 g3l

45
40
:i- 35
3 32
2
3; 20
215
3 10
L |

0

. 3 - K ‘ 3 .

b\{‘.’ P LI’ }/\,7 ;_*;’ ?'{’ }/3’

Wl
5 0L olae Al 005 bl 15, pe Al o s ) IS5
Py rasloSign I

SSsn il 5 LS o)lac 15, pue dla b Sike duyliayly
oblg 3BT gesl 51 Lists gl wligogdgm 4565 ade ordodlitul Calisce

l).Jl oKty Ja.wy W.L.")y.: ORI (§)9 RS L)“"‘? C"L"’ Y ng

1/5
631 ool 0/227 1/283 1/383 1/456
&by 0/04 1/044 1/32 1/442
Sils glias 1/324 1/385 1/409 1/588

ol o las il

001 0/005
1526 1/551  1/558  1/623  1/639  1/703
1529 1/569  1/558 1615 1/629  1/664
1603 1/699  1/732  1/797  1/831  1/865

W W Voo oY 0l 150 9



https://pejouhesh.sbmu.ac.ir/article-1-2179-fa.html

10/ 1353557 obisog35e 555 bbb IS5 1 il i 5 3lictiog] o o S oo 5

asllas oyl > o3l 390 05y piis alla Jlod 4, Silio dunlio cpaTukey cous ¢ lol 3JU ol ) Joas

95% Confidence Interval

Mean Differ-

ence (I-j) ST Lower Upper
Bound Bound
Rosmarinus Mentha piperita L 7.00000* 90851 .000 3.8978 10.1022
officinalis L Zataria multiflora Bioss 3.66667* 90.851 016 5645 6.7689
K5 -6.00000* 90.851 .000 -9.1022 -2.8978
CN30 19.00000* 90851 .000 15.8978 22.1022
P10 7.00000* 90851 .000 3.8978 10.1022
IMP10 -20.33333* 90851 .000 -23.4355 -17.2311
Mentha piperita Rosmarinus officinalis L -7.00000%* 90851 .000 -10.1022 -3.8978
L Zataria multiflora Bioss -3.33333* 90851 .032 -6.4355 -2.311
K5 -3.00000%* 90851 .000 -16.1022 -9.8978
CN30 12.00000%* 90851 .000 8.8978 15.1022
P10 .00000 90851 1.000 -3.1022 3.1022
IMP10 -27.33333* 90851 .000 -30.4355 -24.2311
Zataria Rosmarinus officinalis L -3.66667* 90851 .016 -6.7689 -.5645
multiflora Bioss Mentha piperita L 3.33333* 90851 032 2311 6.4355
K5 -9.66667* 90851 .000 -12.769 -6.5645
CN30 15.33333% 90851 .000 12.2311 18.4355
P10 3.33333* 90851 .032 2311 6.4355
IMP10 -24.00000* 90851 .000 -27.1022 -20.8978
KS Rosmarinus officinalis L 6.00000* 90851 .000 .8978 9.1022
Mentha piperita L 13.00000* 90851 .000 9.8978 16.1022
Zataria multiflora Bioss 9.66667* 90851 .000 6.5645 12.7689
CN30 25.00000* 90851 .000 21.8978 28.1022
P10 13.00000%* 90851 .000 9.8978 16.1022
IMP10 -14.33333* 90851 .000 -17.4355 -11.2311
CN30 Rosmarinus officinalis L -19.00000* 90851 .000 -22.1022 -15.8978
Mentha piperita L -12.00000* 90851 .000 -15.1022 -8.8978
Zataria multiflora Bioss --15.00000* 90851 .000 -18.4355 -12.2311
K5 -25.00000* 90851 .000 -28.10 -21.8978
P10 -12.00000* 90851 .000 -15.1022 -8.8978
IMP10 -39.33333* 90851 .000 -42.4355 -36.2311
P10 Rosmarinus officinalis L -7.00000* 90851 .000 -10.1022 -3.8978
E’ Mentha piperita L .00000 90851 1.000 -3.1022 3.1022
9: Zataria multiflora Bioss -3.33333* 90851 .032 -6.4355 -2311
§ K5 -3.00000* 90851 .000 -16.1022 -9.8978
%I CN30 12.00000%* 90851 .000 8.8978 15.1022
§ IMP10 -27.3333* 90851 .000 -30.4355 -232311
g IMP10 Rosmarinus officinalis L 20.33333* 90851 .000 17.2311 23.4355
B Mentha piperita L 27.33333* 90851 .000 242311 304355
E Zataria multiflora Bioss 24.00000* 90851 .000 20.8978 27.1022
'683‘ K5 14.33333* 90851 .000 11.2311 17.4355
; CN30 3933333* 90851 .000 36.2311 4.4355
g P10 273333% 90851 000  24.2311  30.4355
% K agla B IMP: a2y LaslON: 5 Sl P il iy
=
o “

/ KA o

. N %0 Oy 0

e VY (1 1 (T 0 50 2 u}’///)u)!/
¥ ¢

[



https://pejouhesh.sbmu.ac.ir/article-1-2179-fa.html

e 5 (b ool anb VP

[|>own0aded from pegjouhesh.sbmu.ac.ir on 2025-10-25 ]

s Sl s bolas ol dan -usl 3lge ol 5l SISe o @l
S OF)sloss (2331 Lishjs il pwlisegrge abox I il
s ) o3l & casl 0nd 0)l3] gaise ol 4 adlae
6Ly oylas (6,188,580 55 ale 5 Sy cady, b olS dilie
S ol g9 & Cuond ol QL anll amea g Jl 300
Slp olS Syl cwl g Mab gliws olS gl Jlo jeb 4 )b
Chamaemelum gl ¢,55 adlas ;3 (5)o5d solitw] (5,5s)las
@ g &8 yp Lsig ] polisesdgw s pSb 5> pldgn S »
2Pk YO U YOS ekl 3 olS oyl ojlas oS sy olis
@ pliixe pomen (V)31 )l S phdse JSi ke
J5i5 5l p (Il g Jsilie) o ilisee slamo)las 38U (o)
slite oSk > @l o5 sy gk e Sl 3 eldoe

(Y )9 Sglise ey g0l gl 5 ciline clacdale

obls ) oylas dw osel caws 4 MBC 4 MIC sl wlol 5
o ) 3 Sl LSS 5 ab, SAS ke | kb oolizl
AL Ay ey i WU Db )lejy a5 Bl gl elS
» e 2lS glao)las 1 (poyp bl [istjs il olipegge
Solejy &5 8 pasiie Ligh gl elipegipe bawy whden JuSuis
3,0 638 cpl by ldgn Mg 2Blg Sl 1y 8L oty
sbojlas LSl ws Jl gy e gloadlas pbsl bl ple
ey glye @ oo gcble b oSy ol jl plge (2l
ok -3)S oolatwl SbSL lacssae loyd glp canlie o)l
$9) 2ol Joo musille qwyp cadllae pl 4ol sl Sleiiny
G9y Bk Sl Slge & cwl pldgn S5y 8L A8, ke

29 pbsl (025 slaghy) b Jege SiST

& L

1. Imperial IC, Ibana JA. Addressing the antibiotic resistance prob-
lem with probiotics: reducing the risk of its double-edged sword
effect. Frontiers in microbiology. 2016 Dec 15; 7:1983.

2. Bakal SN, Bereswill S, Heimesaat MM. Finding novel antibiotic
substances from medicinal plants—antimicrobial properties of Ni-
gella sativa directed against multidrug resistant bacteria. European
Journal of Microbiology and Immunology. 2017 Mar; 7(1):92-8.

3. Waller SB, Cleff MB, Serra EF, Silva AL, dos Reis Gomes A, de
Mello JR, de Faria RO, Meireles MC. Plants from Lamiaceae family
as source of antifungal molecules in humane and veterinary medi-
cine. Microbial pathogenesis. 2017 Mar 1; 104: 232-7.

4. Ribeiro-Santos R, Carvalho-Costa D, Cavaleiro C, Costa HS, Al-
buquerque TG, Castilho MC, Ramos F, Melo NR, Sanches-Silva A.
A novel insight on an ancient aromatic plant: The rosemary (Ros-
marinus officinalis L.). Trends in Food Science & Technology. 2015
Oct 1; 45(2):355-68.

5. Saeidi S, Hassanpour K, Ghamgosha M, Heiat M, Taheri RA,
Mirhosseini A, Farnoosh G. Antibacterial activity of ethyl acetate
and aqueous extracts of Mentha longifolia L. and hydroalcoholic
extract of Zataria multiflora Boiss. plants against important human
pathogens. Asian Pacific journal of tropical medicine. 2014 Sep 1;
7: S186-9.

6. Shalayel MH, Asaad AM, Qureshi MA, Elhussein AB. Anti-bac-
terial activity of peppermint (Mentha piperita) extracts against some
emerging multi-drug resistant human bacterial pathogens. Journal of

£ 4

g dSolac gl Wby pae Al s a8 o LS o
sadlbe (v UKD Ad wyp Sge bl oKl plas
Sild otag) dax ) (S o)las iz S yp 4 & (el
b cond w1y Ligh o il ulipegigw dlex 51 ()55l sl S
Conl oad pMel o Lot (65lymd puingl oylas Sl ad, pac Al

(VF)
S sy lejy ojlas Pl gy 4 &5 olie laadlae
Yo U o ox MIC (! onis 4.>|.))) /}}u)})f/ ‘)u[)'}oj.)}w dl.mda;
0l gwyp adlao BE (Vo) b>)§ UL’ ‘) P)ftfk““ » )L'.JB)S\@
2 P59 YO (gilpd L)"‘“"S—l sy ool Cuwd 4 MIC IS
Corl o3 pdel 2 ilo 5 p 5350 Ve 35 MBC 5 a o
5 xSl Jald el W36 oy p & L8l Kea 4 Tyagi .(VF)
1y 525951 obgegage 58k (sl MIC l30 & wizshsyy g, 6
<l ool Cuwd b« .m”T Cawd &yl ey p)S Jee YIVO
Onced g Mby pde dlla b o3l @glis L(A)dls Sl L
.b‘y@ ugL&uo JJ.) R ab)ﬁal} uLth b)La.c MBC 9 MIC

S (BLS D905 (5 )gl-ger ddlaie Lulyd g lgp g Of 4 & Aiwn
cdled Sbs) 50 ol salitwl Bs, «glds ol 53 pad dy50 -(VV)2ls

o> Yo 5 S el bgSl lage OBl 5 g Seard
5 Oigdd glo 45 Al bojlas ol Sagbg)re Cunle Ly

oor JB g ere sl £99e pSo)las g9 )3 Opli o> Sk
oblS laoylas glgl ol claaddlas o cwl dwe; cpl o

Herbal Medicine. 2017 Mar 1; 7: 27-30.

7. Smaoui S, Hsouna AB, Lahmar A, Ennouri K, Mtibaa-Chak-
chouk A, Sellem I, Najah S, Bouaziz M, Mellouli L. Bio-preser-
vative effect of the essential oil of the endemic Mentha piperita
used alone and in combination with BacTN635 in stored minced
beef meat. Meat Science. 2016 Jul 1; 117:196-204.

8. Tyagi AK, Malik A. Antimicrobial potential and chemical
composition of Mentha piperita oil in liquid and vapour phase
against food spoiling microorganisms. Food Control. 2011 Nov
1;22(11):1707-14.

9. Sharma G, Rao S, Bansal A, Dang S, Gupta S, Gabrani R.
Pseudomonas aeruginosa biofilm: potential therapeutic targets.
Biologicals. 2014 Jan 1; 42(1):1-7.

10. Forbes, B. A., Sahm, D. F., & Weissfeld, A. S. (1998). Scott
& Bailey’s diagnostic microbiology. Mosby.

11. Saad R, Asyikin N, Khan J, Aldahlli S, Sultan S, Abdulhamid
J, Yusuf E, Asmani F. Determination of minimum inhibitory con-
centration utilizing microtitre plate bioassay for three Malaysian
Herbal Medicines. International Journal of Applied Pharmaceuti-
cal Sciences and Biomedical Sciences. 2014; 3(1):280-90.

12. Zaouali Y, Bouzaine T, Boussaid M. Essential oils compo-
sition in two Rosmarinus officinalis L. varieties and incidence
for antimicrobial and antioxidant activities. Food and Chemical
Toxicology. 2010 Nov 1; 48(11):3144-52.

13. Fonseca, A. P., Extremina, C., Fonseca, A. F., & Sousa, J.
C. (2004). Effect of subinhibitory concentration of piperacillin/
tazobactam on Pseudomonas aeruginosa. Journal of medical mi-

WIWE Ve T o 0 m

‘;L//:'/’ 92


https://pejouhesh.sbmu.ac.ir/article-1-2179-fa.html

W/1i53551 obisogase s bbby .5 il i s 3lictagl o o IS oo 5

ownloaded from pejouhesh.sbmu.ac.ir on 2025-10-25 ]

|

[

crobiology, 53(9), 903-910

14. Akrami F, Rodriguez-Lafuente A, Bentayeb K, Pezo D, Ghale-
bi SR, Nerin C. Antioxidant and antimicrobial active paper based
on Zataria (Zataria multiflora) and two cumin cultivars (Cumi-
num cyminum). LWT-Food Science and Technology. 2015 Mar 1;
60(2):929-33.

15. Jardak M, Elloumi-Mseddi J, Aifa S, Mnif S. Chemical compo-
sition, anti-biofilm activity and potential cytotoxic effect on cancer
cells of Rosmarinus officinalis L. essential oil from Tunisia. Lipids
in health and disease. 2017 Dec; 16(1):190.

16. Aida A, Ali MS, Behrooz MV. Chemical composition and anti-
microbial effect of the essential oil of Zataria multiflora Boiss en-
demic in Khorasan-Iran. Asian Pacific Journal of Tropical Disease.
2015 Mar 1; 5(3):181-5.

17. Azmir J, Zaidul IS, Rahman MM, Sharif KM, Mohamed A,

WINWE N (¥ 0 hd 150

Sahena F, Jahurul MH, Ghafoor K, Norulaini NA, Omar AK.
Techniques for extraction of bioactive compounds from plant
materials: A review. Journal of food engineering. 2013 Aug 1;
117(4):426-36.

18. Klan¢nik A, Piskernik S, JerSek B, Mozina SS. Evaluation
of diffusion and dilution methods to determine the antibacterial
activity of plant extracts. Journal of microbiological methods.
2010 May 1; 81(2):121-6.

19. Lu L, Hu W, Tian Z, Yuan D, Yi G, Zhou Y, Cheng Q, Zhu
J, Li M. Developing natural products as potential anti-biofilm
agents. Chinese medicine. 2019 Dec 1; 14(1):11.

20. Mohsenipour Z, Hassanshahian M. The effects of Allium sa-
tivum extracts on biofilm formation and activities of six patho-
genic bacteria. Jundishapur journal of microbiology. 2015 Aug;
8(8).



https://pejouhesh.sbmu.ac.ir/article-1-2179-fa.html
http://www.tcpdf.org

