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Abstract. The aim of this study was to evaluate the antibacterial activity of the water extracts of three species of Salvia
(S. perspolitana, S. palaestina, S. bracteata) on Staphylococcus aureus, Escherichia coli and Pseudomonas aeroginosa.
The antibacterial activity of water extracts of the studied species on the bacterial strains was examined using well diffusion
method and minimum inhibitory concentration (MIC). Results showed that only S. bracteata formed growth inhibitory
zone (9 mm) on Staphylococcus aureus. The extracts of all three plants formed growth inhibitory zone on E.coli and P.
aeroginosa. The extract of S. bracteata was more effective than that of the other species. Results for MIC also showed
that the extracts of S. perspolitana had the lowest effect on St. aureus and its MIC was observed in a concentration of
1024 pg/ml. The extracts of this species had the inhibitory effect in a concentration of 256 pg/ml. The uppermost
inhibitory effect was provided by the extract of S. bracteata, since the minimum inhibitory concentration of
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this species for S. aureus was equal to 64 pg/ml; and for the other two bacteria, it was equal to 128 pg/ml. The extracts
of S. palaestina had the lowest effect on S. aureus and its MIC was observed in a concentration of 1024 pg/ml. The
extracts of this species had an MIC equal to 512 pg/ml for the other two bacteria. It was concluded that S. bracreata could
be considered a suitable species with anti-bacterial activities in future researches.

Keywords. antibacteria, llam, inhibitory concentration, Lamiaceae, well diffusion method

pgos § Coghe o] )8 g 03,5 solatl ol 31 gl cies] piaces
Slacigic caw Sl ol WS e sl bl sl pas
Slacisie Cugy (ool § Dleall (kS s 1541500 (5 e
slacisie (9> 0 6L S97g) (o SL ey slacdl
Sebise Slody, g lodne lacigie (Jolas 5 (sl
O59L SO 6L el Yeol (Abbasi et al., 2007)
5 LS oges ol 5l St el cnl ol Sliw Lo
&ALl oo isslem » ogdle ab o0 Jie basim
Jod 1) (o (Supd ulyd 5 0l (oS Glais ol
b plobizme o el g (S9) sln 295 & prizped WS (o0
SO Ady 4 ol s el BBl JI slo Pl oYL clale
el Conw Iyl 1 50 yaile 005y a4 0l 4 YU slales

51 i b (Lamiaceae) \Lilas o5 4 slate Salvia oo yw
(Jotne 5 (6 e I Bble )3 05agt (lez plipw 0 45 0
o0y (pl Gloaiss iugy ddlie (055 0l &y (o)
(Walker & Sytsma, 2007) <ol Lol o)¢ o> g Sl
sile b5 4g8 OA (W pe ()b o L Gll 5 000
L5 VY 5 WloaiST s 59iS juls yos 0 48 3l Al iz g LS,
blis plo 13 ol ogdle e aiy aiias ol (s Las!
(Mozaffarian, 1996) ax g, o s 31 g Lwl ogas a4

S5y 2 e Gt s Gulul L6 4 ey L
Ko 055 2w ol olae p3b Lol Gdos doy S
Salvia perspolitana Boiss., S. palaestina Benth., S. )
95 95 shdliwl slas SL |, (bracteata Banks & Sol.
B e 2550 gz s Bl lisegoge 5 (ISl 13l g
...\.Q:.bu;o

o9y 9 dlge
anlllao cod LS
Sleasds g slag dluas oL Salvia palaestina 445
S0 aS e lu A BY el e olbasle Lol S8
OS5 olmlyd phaiile gl ez 1 oll 3ble S
(Hedge, 1982) s ls ST,

slass Salvia perspolitana) cwdsew s (A5 o0 465
699050 Jlews 23T, 51 0LS b L) ol 5o (5 Lasdl

doddo

“dbe o Sete sl len shiga 5 s len jo (Sl ydelS

58 raaie Cwl 035 Iy b, 45, Wsy w3l sle
Xyl lacdsae ylo o Cpz agylo ol sleolatwl 4y g0l Jiles
FB jsbas oland slag)lo b aslie 1o lag)ls pl (B)lse 15
Sharafati-chaleshtori et al.,) cwl ol slab>de
-5l A 09,500 slacglio 590 cdeas (Ko & )lea,y (2010
Gl byl OS5 5 (LS 5l colaiwl ¢ gleond Sl S
8,5 )8 arg oy9e pleard SISl slr sl
~Sger sl 4 s Soe 093855, slaceslie Glalag b ool
Pirniaet ) o ls &yg,0 die) oyl 5o ytios Oladss sl da
claoisl ade YU LUy ols 5l o ke (@l., 2014
cde ay olié mbio o wilools las g5 5l 2B 5 b S
(lord Soo S L slalis Bras 4y 050 e S
s95weds Jalse 5l 5 5 oaimspab (lyear LS wlie |
b obeast (Burt, 2004)  ogh o el
Bstezs il oligagogms o (Jolods yol ¢ pughygl ugS oS shodlinl
WS e Wyl e Sl BB 2l slCaegans o
pb & euudeis )5 alasS, adgs Judo 4y (gl gl wsS 95 shedlinl
oSyl 45 055 o bl (55, 9,5 (sl S wcoeiishitid
doe Gl gl oole lyiea 15 o )ls (285 @l lom 5
Bl S Jasl, pln 0 655k Guile el 0 g g 03,5
5o Jess ol (Clauditz et al., 2006) o4 oo (y5um'
Jole gl peizmen 5 (Sl jlon cdbiis b glaggly
ol Cmglie il ool o Sludl Cogae 5l as cul b 2SL
Loyl Lo )0 (6 s lylos (yloyd o g ls 4y o (5 25
@Bl S Zueglie Sl o a0l ook Sl
Cosslie aiied gy sl LLSYL suiiSaS a8 ol
g Sl ol (D155 138 pl e 3 JoSLeB A 53 (09K
2 6oby sbGS 6Sh cnl pe Saglie Rl e e
Sl 03,5 olml a8l drwg g drwy b 0 slr,elS
S2SL G 1ygiumg 51 ubgegogm (FOrmisano et al., 2007)
S92 g0 (nlgdior SOl Lo (gal iy 50 e & Conl (i p S
oolgegdguw 0,1 3425 Slad slal> 3 S Ol o o
et ol clbeiod lis)len SO skzs Sl

447/5¥V



Nova Biologica Reperta 6(4): 446-453 (2020)

(Merck, Darmstadt, Germany) ,571 gw;Kiis 5 Lo

Aok ool i g xSU el LSl cge
b SL pgmmiliwgw antd

Al o) i Ky ol Sl laagge ol loass, |
Az s 0 40t ST (G5m0 S 5 Jarme g9, (a2l YY)
Tl byl (5910 8 e Sl (oo B (Soione Ayl 4 a5
Oseeibimges B 0 anglie ol B +/0 5 luliul g U
JREL A RVARCTERE Y7 APUN RERURT S IS PO SURT SR S8
SET-Saly g, 4 05kas 19 ,Swid Cadlad s

ColimSalar by, 5l o)las (5,500 b Collad (o) 2 iz
Py ao,0 Ve cdale b oonds ags ojlac g ol solazul
Oty - &y ) Sl (59 4 (3 985 e 53) DMSO
Ogmilbmg 51yl lasy Sl Sl eslinal b jolase
boo sl Coby )3 WIS/ Djp0S Jolae (2L SL
ebSal> ol ooy S pex Djge 4 BB e Jee
wylas 51V pl jlode g ol ol culy (o e Lo £ jlab 4
TV oo jo el VT Gowe o baaoly ol dizy ) b Sal> 4
0y pos Ale Ll s 0B (gl e 5 o5 il az o
ok oo b 5515 aloss & Sale SLLI s 555
sob @ asgw 51 S e gl Slislesl ab cud g (5 uSe;lul
Jols) oo JonS g alie oligle] as bl sl
Joli) shie 75 9 (DMSO Jslore 5 551 ggl> <oy
SL Y olaolesl sles o alol (o )las (g9l> (6 xS 286 ey
(Inouya et al., 2001) o yns rosls uSileo g o 1,5
soliciwl U (MIC) sy S ylojl clilé Jolas sioxiow

rgalsls JT (g 5!
BT Ghgy 4 6L b, (Sailel cdile o> onie
M27-A3, Third oatil JSgn oeboly  obsebls
LS by, o 45 lesjlac I, CSLI (Edition, 2008)
Syl sl by, ol yo b plomil wilarls ad, poe dlla
28, ol cojlae Sgiul j b 45 DMSO o o lac
o5 o)las ;2 (slp) wb 4 Slpgina Joe Lass 13 plpn 9
Sl 99 Gmpms (V- Y pg/mL -y pg/mib oy G o 23,
“lge bazme yd Lo VA 4 alBlax jsbas lacd) 5 S e
o aBlol ol 5 il az 0 00 b oo 0 s o il BT g
gl 5l S s aisu; el A JlS L placed oy
ol dalr ZuiS lagzme (g3l slately (o) 2 o slags S
B o )l YV sleo (o g ,65LeSSl jo celups Soe 4
o)t cuiS jlam e )3 09n (el Lsne mhaw Cogh,

OYAA) FEEFOY F o)l & alr o Ljpsle 10 (g sloaiily

= Ui G b S5 e 4y (g2 Bblie )0 5 el 10 )95 5
33,5 5 155, bl @wlo w058 oo 00 5 olS G olS 5 2>
are g8 el ai £555 (pal o)l g LT il o (5 e
oS S e gile Ye-Fe sgus slay )l b ocolins! il
=SS slls g s wbw wouds o wil sl S 5l e
0aS ;¢ JoSly (81US slooad (glayyy 5 jlo0ad yelisS (slo
Fohes VY=VF (5509 VeIY 090> Job 4y (g (£ oS
ool ol laaS) b S g 655 G g oS ABud
(Mozaffarian, 2008)

O 9 o5 02elB b Al wi> oL5 Salvia bracteata 445
~als oS s o lsond oSS L supdigy MalS conig, YU o oot
b 508 JS pla cobisS (sloasli b L oslw (3l S «ise
YL @bl )3 g5 cnl Cenl (59,5 i g o5 b 5 Slse)|
o YIS (K35 o5 elal aald 055z s 5 ogi, g3
(Mozaffarian, 2008) s ls 251, 55 5 oy g
2 OP9)

e 5o ekl bl ol B o (WS e sladisS
) Syl asllas e GlalS T o las o (g slanm 1 FAY
OlS & Gloj ler Jad y5 jslate nl sl o s GlalS
o 9 BD (510 piged Widgy (LAal) g (Sdagy Jul5 0D o
Sl s rSosbas pbnl gl wad 5 5o las ol yo 9 Sas
a3 g0 olE 5y Tyl g,y el 5 s ooliil Al gus i3,
1y oS s o By bl 51 ool by s 5 05 oz laasls |
Gol> olfiws (b ol cpies ol 5l e,S Fe Sk g e ,S 0,5
rSojlas dolpe ol 5l 5 05 Jhaie O i (oo Yo -
soal Cews & o Las il 3L b U3 Jsle yn s Yo v
A (5, s syl 5wl pld blo &I lawgd e
P oo B 4 dlol> S g, 5l 05 SO e
S Ly g 00,5 adlol (DMSO) wluSla)gu Jinso
e 5 5 etk e Sen VY LIS 4y (slo sl U oo
(Haghighati et al., 2003) o a5 [l 5,40 slacdale
b rSh o g and

(ATCC25923) g5 ol w55 s sheblionl o il sl 5us
Lsiazssl  lisegsgw 5 (ATCC25922) ISl
Sy 0uSils i Ses oKiyles] 5| (ATCC27853)
Sl g ad as o (Sedo sl Sy pole olRadls
)b ol )3 il az 0 -V sles ;0 0o )0V 0 Jg pendS g
Merck, Darmstadt, ) &l cgw;Kis 5 ciS lase 4o
az 0 YV les jo (65,1384 5 L g ouls ils (Germany
30 aS ) e ol sl cell YT Coe 4 o 5 ol

448/FYA



Mosleh Arany et al. Antibacterial activity of extracts of Salvia

<9, MIC =5 ;o S. perspolitana o lac ;| Jol> mbs
VoYY pgML a5 ols las egdysl (S s skdll (5 S
Sg ool jo Hhai 0,50 6,550 wl, Swsjloil clale fBlas
oareden gty 5T uligagdges § (Ll (slocs ST 90 5
S1eySbgo ,o » YOF HO/MI clale (o 15 5,50 0,lac 45 o
s @llas 55 g, onl )l ol G bl Sl
S, slas a5 ob ol cul-Sals s, 5l el
5 sl Jols e 05 las St perspolitana
S bl ecsls w51 (Silojle 5l 15502 5T (uligagoges
X JS8) S35 5581 oshygl o3 55 sheblinl o o5

29> b 36 S, bracteata olS o lac as ols \lis mbs
3590 53 . Ell oy cod lag xSL ) il (6,8 el g o
HG/MI Cale |5 olS ol o las g sl s sT shdlinl (s ST
3 e 59,5 SRS ol Sy o L0 00 6 2SL 0, I PF
2 lisezesl lisesosm 5 LSyl oSl o)
et dlol> s el Swslasl SVYA pg/ml cdake
2 A8 50 o las b uli-Sal> b, M 5 aS ol ol
GBS Sl s oshysl oSS Skl o 5 (655
S. oL:f o)La.c );‘ as ols uL..u @Lu (Y Jiw) Sl Lfa.ﬂ ln)f
@ @b alie sl GusSeSskilil 25, » palaestina
s 55U 5,50 50 Lol .ogs S. perspolitana oLS ;i sael cows
Clale )5 (55d olS ojlas sz g 5T aligagage 5 LASLed
(Y ) csls Sas)losl 31 5,550 g0 0 0 OVY pg/ml

G5 Al g Sy

G=Sh 0wl pas Al as sl las b gl
S. bracteata oL o lac lawgi Ladd ¢ g5 gl wsS 55 glslin!
5 HSli il 65k g s K (Bb 5l ab Jobs
\.\..f:.v) rm.\.c dla OLS d—w B o)La.C 5|)5.».a._‘>5)_ﬂ L)’“"L’}"ﬁ’b?—“’
51 S oie S, bracteata ol o lac o ol s Ll wols LSS
| 009y )_f_lo OLS 99

~igegdg o (MLl ghto 5 (5,55 58 p el il
S.>S. perspolitana >S. palaestina &30 4 55054 ,51
0550 OluS 5 4 ams o lis (soanie Silallas .54 Dracteata
i)l o S (oo ol (99,50 2 Cusls (0 (6550 15 LS
as o ools ylzs S. palaesting aigs uilul oleowds LS 5
o, VYV L Germacern e, \Y/\ L Z-Caryophyllene
oy St 2o, 1 VY L Linalool s sV Y/Y L Dihydrocareol
(Fattahi et al., 2014) sas o LSi5 1, a0l OloS 5

K e obas (99,50 35 il | San 5 )T e

L oo angd ail BSGe +/0 o) &350 L (Ggmmilimgan o5 S
@ sleos aliwg 40 g 0 oaile) (6581 V/Bx) -0 4 28 plox]
Gol> i slalas o 1 (glabais & yp0 4 Voo pl e
3 el Y Soe b ladiges o il o lae cilises slacd,
ol cods dgl il (6 ISl 5 0l T ol 4z 0 YV gles
S b b g a e 00 (651 0l ol o 4 o lae I B,
Al et MIC lie oy s 0925 (655 5l asSy g0 b
65 sl IS Tsmin g bame ol | i 55
28 g 05lae (g5l slacaly Sl ete J;1S cuz s DMSO
4 ojlac ;o (gl LS5 5k aw b oligleslab solinwl 281
National Committee for Clinical ) o.i plol 481> j5b

(Laboratory Standard 1990

Caly— Sl (9051 51 ol gloaidly w2
Coli-Sal> 5051 50 S, perspolitana s lac | Jol> zls
SASL oyge 3 a5 ol plas Sl syee la Sl o)
A 5ol S ) pae dle egl sl (S oS ghidli

il F00)osk 51 oS ol s 4k 550 0jlae
alle a8 gy 5T ligagges 5 (ST 3l (slacs S 390 5
&S g ke 8553590 oS 0jlae ced l Jol> 0 poe
sl A 9,90 Sl Sl 2 (g Lms il smoe s
o s 45 a3 so 3Lt gl oyl ansl 4zl by T s, 5l 6 pSalr
5 HLdpal Jols &5 die 05 Glag Sk » oS
Syg0 3 Jg el alily e I el gz g 51 uligegdgus
Sk S el uggl ugSsS shedlinl ude 05 (6 Sk

ool aiolas
ala Jlé a5 ols olzs S. bracteata ojlac ;| Jol> zls
Fogke B ooiysl eSS okdlinl (6L 590 p3 Al pue
Lstezgpl (eligegogm 5 A5l pil (slas S 3550 55 5 05
oaids lid a5 ol (6 S oslail i o Ve 0l pac alla lad
e 05 S Sl 55 oSl ojlas b oS el ol

0O JS8) ol cuta 05 (55 51 ten

S SLo 50 0 a8 ols Lz S, palaesting o lac ;| Jol> 7o
w23 g0 LaS a5 w85 ol poe Al g ol (oS o5 ol
S50 5o el @il Sailoil 51 398 6,8 5 olS (il ojlac
sy pas alle ,1ad [jgrzmg 5T (uligogoges 5 IS ol (slacs S
et 3B oS oyl ojlas 45 ms o Lk 45 g yze oo ¥
(O Jgoz) Sl anils 368 (6,551, 90
MIC a3l Juols sloazdly

449/¥¥4



Nova Biologica Reperta 6(4): 446-453 (2020) (YAA) FEE-FOY :F o,lels & al>  nsjpsle ;o (pg sloail

o aalllas Lol o lac s | Jols ad, pac alla yad Y JSi
Fig. 1. Growth inhibitory zone resulted from water extracts of the studied plants.

S 8590 HBLS 6 las ces jl Jols wb, pac alls s Y Jgue
Table 1. Growth inhibitory zone resulted from the water extracts from the studied plants.

oS 093 0995 55 el Sl giazg 5l wligogdgus
Salvia perspolitana - q q
S. bracteata q Ve Ve
S. palaestina - 4 s

el e e alypae Ao el g S0l aslg s
** The measurement for growth inhibitory zone is mm.

Anlllae ot (6L aw p (SSare 455 aw ol ojlas (Sailojl cdale Jilos -Y Sl
Fig. 2. Minimum inhibitory concentration of the water extracts of the Salvia species on the studied bacteria.

1200 + W S. perspolitana
1000 - W S. bracteata ]
E 800 - OS. palaestina
Y
E 600 -
8]
S 400 -
200 -
0
N & S
3 Q~ Q
& © &¥

ouls sdalice LI .(Cursoy et al, 2012) wias po LSis bt ais8 ol (il oloond SLLS 5 (59, p ailiee Sladllas
50 o pilal 09,500 0o cdlad 5 olewd SLLS 5 550 0 Caryophyllene oxide a5 s sbas ols oylii 1, Jglate Liws
AL il e 05 6 ,5SL 90 p 3l o calie Slidllae F/) L Pulegone s ,s F L Terpineol-4 ws,s V8N L
S.>S. palaestina & 50 4 lj5umg,5] wbgegogw ¢ F/0 L E-Carophyllene /\ L Farnesyl acetone «.o,s
¢ S. bracteata >perspolitana 1, 455 ol GLuS 5 o iege o0 Y L a-Copaene g oo ,o

450/f6+



Mosleh Arany et al. Antibacterial activity of extracts of Salvia

TPV N BN P S AR S FYPST (PR EL SO
o (5 pdydaii ol o Wil o IS (pl 05 0 o]
ok oI Shgizme plo g oy g Saled yo 4 slas
L bl 36 addllas cpocs (BUIt, 2004) g las ST
alllas Cow ooy e 59) 2 |y (e 03,0 (LS 0 lae
) 2SI e bl B s e Sl ols 1
Sl ks ety 50 g egly el g Ssmmgige by
s (MIC) v, SoisS lpe clale J8las a5 ol ools las
i B ouilel (MBC) 2525t clile Jolae
Jilas s MIC g5 b i glys aoys +/+Y 5 #1410 Joles
“pire ool sl Goshis el 2l 5o (MFC) 2576 clile
Y0 cdale ol sdel Cass 4y doys HIFD g /0 Jolae S5
CiS e ;5 7B lawgs gl s 5l (S o il oy
b weys ) able o (IS ye pulul ol 005 (6 5 ol
SrSslr ol jsbar Gushs sl 03, 5l iy (65055 0590
Sl 00ls als salis a4 cad 1) Lt Curez g 00,5
-as plet awslie S,y o (AzizKhani et al., 2016)
bl a5 0l 3ls GLas (S o pe 4555 ez bl (2L S
g3 (nl 5o Gialejl 9,50 slais S den (59, 2 LS
ol 4y gy e Sl o in Cod ey a8 Cudils sasuS Cailes il
S. oligophylla <55 5 JoSLoss il 59, ' S. QELIOPIS .05 0.
Sy » S. macrosiphon «s5 5 Ll laywsls 59,
Sl Gl Waeg MenlS
xS ely 5o She Jelge 51 S (Salimpour et al., 2014)
Slge el gl a5 conl Jsbre Sl (LS s ,See

950w OluS 5 den Lo ,a 098 oo colatwl ol 5l o 550
5 i g s JT LS 5 b Sleg, T o alS sasansls
a5 ighin gl Jsite 5 Jsbl slagd Gk
s oo las Cladod bl wod oo colainl 18 ol sbeo,lac
5 ol 9,50 00 Sl T gla Pl L oy g sloolas
Wbl 0950 wb Jld SLoS 5 ey g il (65
S M 5l ol slao lac (il by § ot Jsloeal ST o ou
19 (5 e giallyi 19,50 08 DS 5 gl il sl
LYo 51 S «(Giner et al., 2000; Safavi et al., 2013)
s asdllas o Lol slaaist 5l S ol o)lac o5 5
e oL 0wl ail o] o550 Slge gl Sl g5 ol
Sloslas I plaSons Lawgs i) pos alls a5 ols Las sgjle
& sladla jlad (1 Sle o5 (9o )3 i csaline (089 15
aw yo polac opl lee leasas ylis o Joilie o lac 3l sanlcuns
(Sharafati-Chaleshtori et al., 2010) s, axlllas cox (5 25U

K e osbas 99,50 35 il | an 5 )T e

o HlS 0 550 OlLS 5 aS aes co ylid (goaine Slalas

Sl 5 (bl 50 S (oo Wl (29,500 wb Cuols 0 (555
Z- a5 ob ool lis S, palaesting aiss bl olenss
o, VYV L Germacern wee,s VY/Y L Caryophyllene
aeo,s VYY) L Linalool «.s,s VY/Y L Dihydrocareol
Fattahi et al., ) aes oo JuSis |, 4565 ) OLuS 5 o oo
ol oeilel slaewd LS 5 5y, p alie Gldlas (2014
Sppbar ob glas 1) Gslite bws @l 48
f L Terpineol-4 «wo,s V#/V L Caryophyllene oxide
E- .¥/\ L Farnesyl acetone «o.o,s /1 L Pulegone «u.s,s
ao, Y L a-Copaene 4 as,o f/0 L Carophyllene
Cursoy etal.,) was co JoSias |y 355 pl GLuS 5 0y yiogeo
Codled g olonds SLuS 55550 50 00l saslive BHs1.(2012
Solis 4 olgies |y litee Slalllas 1o ol o950 0o
ez adhie (2l g Ol Ll olS ey Jad o
Sl 5 wols Loy il glpzeal gloy Do g Ghe) g,
5 S. bracteata « guiss ol jo axlllas cov 508 4595 il
Gl Sl 5 G ot ety L8 587 51 (gl L DS 5
o, £10 L B-pinener w.s s YA/# L - pinene ol 445
f/¥ L Camphor ¥/ L limonene «w.s,s 4/Y L Myrcene
AMIri ) o s .505lal as,s 0/4% L germacrene-D s ,o
x> S. officinalis 455 9,50 0o ool (et al., 2006
1.8-cineole, wloSp 4 ol Jl g b asls J3 ams
Cmnnd 13093 olS ol Lol LS 5 51 a5 camphor 4 thujone
P liad 99,500 2o Sl cwl (Sow o )i red 43 .00 ools
aS ol GluS 5 a4 by e asdllas ol 4o S. bracteata aiss
Sy e ams o ylas lalllas g il o o Lal YU o
JASC SCHNC JEH A PPSUREHC EROIIRC PP ERAER
ol OlaS 5 sl culpln sl axsls 3l bog ,Ses (5o,
Burt, 2004) wib S50 o] 09,500 b Caols 0 ilgs o
o QLS )0 d9rge ol SlaS 5 950 55 oy jsba Ll
do Slpl 5o oles 4 plaS Ha A ould cole lis asllas
oS 5 S e oo olid Olllas Jls flaie 4 .l 55,5
S 2002)
olus 5 (Magiatis et al., 2002) Caryophyllene oxide

(Azaz et al, Caryophyllene
oL 00, 40 99>40 - PiNeNe 4 Pulegone Terpineol-4
2 Gl Sl aalllas cos lals | 8450 (uizen g SalvVia sp.
51 S (Dorman & Deans, 2000) ai)ls (g 550 (09,50
Sl 925 (LS Slauilul (9,5 end ST LYS 0 eges
g Lie laod @ oyl Sga0 el a5 il byl jo (65 K

451/¥0)



Nova Biologica Reperta 6(4): 446-453 (2020)

REFERENCES

Abbasi, N., Azizi Jalilian, F., Abdi, M. and Saifmanesh,
M.A. 2007. Comparative study of the antimicrobial
effect of Scrophularia striata Boiss: extract and
selective antibiotics against Staphylococcus aureus and
Pesudomonas aeroginosa. — J. Med. Plants 1: 10-18.

Amiri, H., Meshkat, A.l., Sadat, M.H., Lari Yazdi, H. and
Goodarzi, A. 2006. Essential oil composition of Salvia
reuterana Boiss. — Iran. J. Medl. Arom. Plants 22: 270-
275.

Azaz, D., Demirci, F., Satil, F., Kurkcuoglu, M. and Baser.
K.H.C. 2002. Antimicrobial activity of some Satureja
essential oils. — Nature 57: 817-821.

Azizkhani, M., Tooryan, F. and Boreiri, M. 2016. Effects
of Ocimum basilicum and Salvia sclarea essential oils
on Listeria monocytogenes and Aspergillus flavus in
Iranian white cheese. — Iranian Food Sci. Technol. Res.
J. 12: 286-295.

Burt, S. 2004. Essential oils: Their antibacterial properties
and potential applications in foods. — Int. Food
Microbiol. 94: 223-25.

Clauditz, A., Rescch, A., Wieland. K.P., Peschel, A. and
Gotz, F. 2006. Staphyloxanthin plays a role in the
fitness of Staphylococcus aureus and its ability to cope
with oxidative stress. — Infect. Immun. 74: 4950-4953.

Cursoy, N., Tape, B. and Akpulat, H.A. 2012. Chemical
composition and antioxidant activity of the essential
oils of Salvia palaestina and S. ceratophylla. — Rec.
Nat. Prod. 6: 278-287.

Dorman, H.J.D. and Deans, S.G. 2000. Antimicrobial
agents from plants: antibacterial activity of plant
volatile oils. — J. Appl. Microbiol. 88: 308-316.

Fattahi, B., Nazeri, V., Kalantari, S. and Bonfill, M. 2014.
Identification of compounds in the essential oil and
quantification of flavonoids and rosmarinic acid in
Salvia reuterana and Salvia palaestina Benth. —
Iranian J. Medl. Arom. Pants 30: 463-475.

Formisano, C., Senatore, F., Arnold, N.A., Piozzi, F. and
Rosselli, S. 2007. GC and GC/MS analysis of the
essential oil of Salvia hierosolymitana growing wild in
Lebanon. — Nat. Prod. Com. 2: 181-184.

Giner, R.M., Villalba, M.L., Recio, M.C., Mafiez, S.,
Cerdad Nicolds, M. and Rios, J.L. 2000. Anti-
inflammatory glycoterpenoids from Scrophularia
auriculata. — Eur. J. Pharmacol. 389: 243-52.

Haghighati, F., Jafari, S. and Momen Beitollahi, J. 2003.
Comparison of antimicrobial effects of ten herbal
extracts with chlorhexidine on three different oral
pathogens; an in vitro study. — Hakim Med. J. 6: 6-71.

Hedge, I.C. 1982. Salvia L. — In: Rechinger, K.H. (ed.),
Flora Iranica 150: 403-476. Akademische Druck und
Verlagsanstalt, Graz.

Inouya, S., Takizawa, T. and Yamaguchi, H. 2001.
Antibacterial activity of essential oils and their major
constituents against respiratory tract pathogens by
gaseous contact. — J. Antimicrobial Chem. 47: 565-573.

Kluytmans, J., Van Belkum, A. and Verbrugh, H. 1997.
Nasal carriage of Staphylococcus aureus: epidemiology,
underlying mechanisms, and associated risks. — J. Clin.
Micrbiol. 3: 505-520.

OYAA) FEEFOY F o)l & alr o Zjpsle 10 (g sloaiily

“$ Sl g e alln o5 Gl ojlae I ol bl o
Gl oas 00l Lt gl ol wline o sdmlice is o5 slo
S R 0,5 S SL p QLS 09,5 o olsS oS
Kluytmans ) sgé esliiw! g 50 slacdale 51 assT Ko el

(et al., 1997; Safavi et al., 2013

& 5 Ao
<ol 40 S, bracteata  o)lac Lis a5 ol lis mls
ax 51 ol LSas ab, pae dla Staphylococcus aureus
Escherichia coli, ) X0 55U 98 g9, » obS daw ;o o lac
Lol caiols JoSis oy pae alle (Pseudomonas aeruginosa
oislesl 5o s g 5w S. bracteata o lae 35U ooz
by g ol plolas (Swloil cbile Plas o
-cdale (o S, bracteata oLS o lac a5 sls lis 5 o 5L
0o b aslllae 5550 lag Skl pae Sl 5 ol o
S olS g0 0 6L s, Sl cdale Plas asCI>
GialesT ol bl e a5 ws (g e bl og VU
S. o5 g0 ojlas 4 cuws S bracteata oLS o lac
Srok 95w 2o ol 3l S, palaestina perspolitana

255 )13 425 )50 (99,500 i oole lyiear Wlsioe g 0l

Sl Sl
pole ofails sBigle;] lulis,ls Slem; 5l alwguw
G5 (pl plwl o 1) o g a5 05 (Sado apd (S

el oo (SI0,a8 is S 65L

452/%0Y



Mosleh Arany et al. Antibacterial activity of extracts of Salvia

Magiatis, P., Skaltsounis, A., Chinou, 1. and
Haroutounian, S.A. 2002. Chemical composition and
invitro antimicrobial activity of the essential oil of
three Greek Achillea species. — Nature 57: 287-290.

Mozaffarian V. 2008. Flora of llam. Farhang Moaser
Publication, Tehran. 671pp.

Mozaffarian V. 1996. Dictionary of Iranian plant names.
Farhang Moaser Publication, Tehran. 700pp.

National Committee for Clinical Laboratory Standard.
1990. Methods for dilution antimicrobial susceptibility
tests for bacteria that grow aerobically. — Approved
Standard Order M7-A2: 1-31.

Pirnia, M., Edalatian Dovom, M.R., Tabatabaee Yazdi, F.,
and Shahidi, F. 2014. The antibacterial effects of the
Aqueous and Ethanolic extracts of Cordia myxa fruit
on Staphylococcus aureus, Bacillus cereus,
Escherichia coli and Salmonella typhi. — Qom Univ.
Medl. Sci. J. 9: 39-48.

K e osbas 99,50 35 il | an 5 )T e

Safavi, F., Ebrahimi, P. and Mighani, H. 2013. In vitro
anti-bacterial activity of root and aerial parts of
Scrophularia  striata on  Escherichia  coli,
Staphylococcus aureus and Bacillus cereus. — YUMSJ
18: 603-614.

Salimpour, F., Moazooji, A., Mazhar, F. and Barzin, G.
2014. Comparative study of antibacterial properties of
four species of Salvia L. as a medicinal plant. — J. Res.
Medl. Sci. 37: 205-210.

Sharafati-chaleshtori, R., Sharafati-chaleshtori, F.,
Sharafati-chaleshtori, A. and Ashrafi, K. 2010.
Antimicrobial effects and evaluation of total phenols,
flavonoids and flavonols contents of ethanolic extracts
of Scrophularia striata. — J. Shahrekord Univ. Medl.
Sci. 11: 32-37.

Walker, J.B. and Sytsma, K.J. 2007. Stamina evolution in
the genus Salvia molecular phylogenetic evidence for
multiple origins of the lever. — Ann. Bot. 100: 375-391.

%k k k%

How to cite this article:

Mosleh Arany, A., Nemati, N., Zandi, H. and Naderi, M. 2020. Antibacterial activity of water extracts of three species of
Salvia on Staphylococcus aureas, Escherichia coli and Pseudomonas aeruginosa. — Nova Biologica Rep. 6: 446-453. (In

Persian)

Loyl st ysl osSsT sbdlinl slacs Sl o Lo 4555 ds ol ojlas (g oo 0 1 sy p VYA o 6900 910 063 angy csiomd ool el yT el

FEE-FOY # s pole 10 (ng sloadl — Lisizg 5T lsegdgw 5 IS

453/F0Y



