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ABSTRACT 
In this study, Staphylococcus aureus and Salmonella typhimurium 

were isolated and identified from patients suffering from food poisoning, 
(60) isolates ( 41.4%) showed Staph. aureus and (85) isolates (58.6%) 
showed S. typhimurium. 

Aqueous and ethanol extracts from Salvia officina/is leaves showed 
high inhibitory activities against tested bacteria, while a good action was 
seen using the essential oils. The volatile oil compounds furfural and 
camphor isolated from ethanol extract showed good inhibitory action 
against Staph. aureus and high inhibitory action against S. typhimurium 
compared with the standard antibiotic (Gentamycin, Amoxicillin, 
Tetracycline), in addition the petroleum ether fraction containing the 
compounds. P-pinene, a-pinene, Limonene) also showed good inhibitory 
action against tested bacteria, The minimum inhibitory concentration 
(MIC) values were detected for aqueous, ethanol, petroleum ether and 
chloroform extracts against Staph. aureus and S. typhimurium and was 
equal to (0.03) mg/cm3

, while the MIC value against Staph. aureus was 
(0.0 15) mg/cm3 using the acetone extract. The isolated essential oils from 
sage leaves showed high MIC values (0.00033 and 0.0005 cm3 /cm3

) 

against Staph. aureus and S. typhimurium respectively, while furfural and 
camphor from the ethanol extract and B-pinene, a-pinene, Limonene from 
petroleum ether extract observed a MIC value equal to (0.06) mg/cm3

. In 
addition, the antibiotic sensitivity of both types of bacteria with the 
presence of the active components was also tested. The results showed 
that active components have synergistic effect against Staph. aureus but 
antagonistic effect against S. typhimurium. 
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=====~ .... ~..;.oJI U\,ll ..:,! • .,l;;, .. .J ~ ~ lF===== 

~ 

.J Staphylococcus aureus ~~...?.- oa;.;, .~. ',.J J..>--c ~~.J~I •'uo.;., '• 

Food ~1~1 r""; ',II (jDI~~ U:H~I L)-Ql=...t'il ~Salmonella typhimurium 

~;..;::. ~ ~jc (85) .J Staph. aureus Jl..W ~jc (60) Jjc ~ jj ' poisoning 

I.J!lU ~L:llll w~l .JijJI ~ (%58.6) .J (%41.4) ~.J S. typhimurium 

0-- ~~'JI ~jlll~ ~ I.J!lb.J J_,.i~'ii.J ~WI wl , ... I.;,', .. .Jl ~ YJlc. ~ 

o_>.~t,.....l::u.JI ~)I w4..rJI ~ ~ ~~ .~I.J~I ,¥ ~]Jy,JI <) ~yJI L;I.J) 

~ '$.JL:JI y~l ~I~ ~yJI C,I.J.J'J J~l ,,.J<'I.;,·, ... JI ()A ~~I 

~ ~W.J Staph. aureus ~;...?.- <) ~~~ ~ ~W (Furfural .J Camphor) 

' Gentamycin) ~lfoll ~~I wl~~~ ~.Jt:i.a S. typhimurium ~;...?.- <)~\.c. 

~ ti.JL:JI.J ~.J...AJI ~'X~ J~l yy,JI ~~ .(Tetracyclin .J Amoxicillin 

~ o..L...f?. a ;b)/,., ~W ~I .ill (Limonene .J a-pinene .J p-pinene) w~y 

Minimum Inhibitory ~~'11 b.' •,JI ~_;JI .l.-:!~ ~.J .~I.J~I ¥ ~]J~I 

~.J...AJI ~'li.J J_,.i~'li.J ~L.JI 0 al.:..· •. ,. 4!1 ()A JSJ Concentration (MIC) 

~ 3~/F (0.03) ~.J~ ul.S ~ ~__ra.ll w~ C,I.J.J'; ~~'ii.J c.r.J~.J.J_,!S.li.J 
~Yft <) ~~'11 uol.;,·,, .. J\ ~~~ ,s. typhimurium .J Staph. aureus ~Yft 

C,I.J) 0--=-<> J.J; a 9 Jl ~~ '11 ~)I ~J .J . 3 ~/ F ( 0. 0 15) ~.J~ Staph. au reus 

ul.S 4 Staph. aureus ~;...?.- <) 3 ~ / 3 ~ (0.00033) MIC Jl ul.S ~ ~yJI 
J_,.i~'ll ual.:.·.", Jl y~l ~~ s. typhimurium ~;...?.- <) 3 ~ t ~ (0.0005) 

~ ti.Jwl J.J~I ~'1~ J~l YY.JI.J Camphor .J Furfural~~~~ ti.Jwl 
3 r--""4F (0.06) ~.J~ MIC Jl ul.S ~p-pinene.J a-pinene .J Limonene ~I_,.JI 

ji_,_...JI j~~ ~~I wl~l..a.J.l r-GI..r.JI ~k ~I.JJ ~ .~I.J~I ¥ ~Jjy.JI <) 

ji_,_...JI .)_,.;:.~~~I wl~~ Staph. aureus ~~ <) oj~j ~.J~ ~.J ~Gt.ill 

S. ~Y...?.- ~~ w_j§ ~~,synergism .JjU ~h J~ til ~Gt.ill 

.Antagonism ~jl..Ai ~.J-A til ~Gt.ill ~I_,.JI ~.?.-.J: ~~I wiJL..a.J.l typhimurium 

~Jl.JI 

0--.J .J~'il ~I.J (jDiy'il ()A Food poisoning ~lj;JI ~I ua.JA .A;! 

o~~ J..,l_,c ~ ~lj;JI ~I w.J~ ul jl ,~WI~ w49_,11 w'XW ~)I w~l 

·~ '1~1-A ... -;llwl~l l~~tsJI'- 1 '•II ·1·-'wylj;Jiw-''· · 1 ·"'·,~'" (.) c.F r--' ~ , . "'&-' c.r ~ ..fi""' • .Y-' ~ ~ 
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====:::::9~ ~.lll uUoL.. &'JI! uuJ u~ J.JIJ y.:.>. ]~====== 
~:L...JI J~ ~~WI ~I wl_,:wJI Jh wU.J.l!l w.J_,.b:j .ill.(l) ul~l_, 

~1_, WL.a_,.J~I w~yJI ~tul u-k 'OJ_,~ _;;t. 'O.JJi ~I wl::!4ill_, ~I wl::!4lJ4 

w~ .l.....Ju .(2) ~--·'I ···- .< ~I w~ I U .· .. ~11 w~ ··'I L-.. Uk. tu..u ~ . ~ ~ ~-' -' ~~ . ~ ~ ~ . 
L.tk ~I JY-:1 t;~l ~WI~ '0~1 ~I wl::!4lll ,y:. Salvia officina/is ~yJI 

~ o~l ~~ o~ ~ ~-'Sage ~ t;~'l'l ~'l'l laj , Lamiaceae 

~j c)c tj~ ~I ~~I Jl yJ4 ~ ~yJI w4-i ul .~J:a..JI_, ~I ~'il ~u.JI ~ 

Cymene U:.v'J"' 11_, Myrcene ~yJI oJla c)c O.JJ~ t.j~ tj~l_, Sage oil .J~ 

1 ,3- J ~-Pinene J a-Pinene J Limonene _, Furfural _, Camphor .J_,!I s.\1 J 

t.j~ .(4'3) -.r...,l~WI .JfjL::JI uc ~_,~1 JI_,.JI ~-' a-Thujone _,Cineole 

w'i~l 0----.o ufo Ji_, 0 2 ~J'il O.J~ ~ ~~~ 4+.:S.P ~ o.J41JI w~jll 

.(5) ~L...o..:..'il_, wlH'il_, wl~'l'l_, ~I.S'il_, w'i~l_, wlJ_#JIJ wiJ:i~.l!'iiJ 

· J.<~~-·11 ·1·- 1I~UW .>.<l.d. .. u .• A .... .,'ilw jll ·lwl...wl.l!l~l (..)--4 ('~ . .. ~ ~~ ~ ~ • ~ u . .) -' 

~yJI w4 JI.J_,l r-1~1 ~ ~bJI ~I.JJ ~ J . ( 6) r-1 ft ~ ~L...Jl tPly,JI 

4. _,1 J:14 U\..,JJI J o Y-\J::u.JI ~jll w~ yJI ~ ~ J~ Salvia officina/is 

w!J\ ..... a ......... Jl ~ C;A ~J .ili:. _,1 IA..b._,l w~yJI o~ ~I~~~ 4..9.)'t-4 w~ 

. r-1 ft ~ ~ _,.Jl J ~L...Jl tPI _p.JI ~ ~ ~~~ 

~I ~l_;.b_J Jl~l 

~IJ.lll ~ ~,.;,; ... JI ~Lj4-lJI' AJi•.::ij.J ~ 

~~ ~ ~ J\.. Jl Jl_,.....,'il ,y:. Saliva officinals ~_;.JI w4-i JI.JJI ~ ~ 

.~yJI ~~I ('.,WI~~~ \g9J"··::·· ,y:. ~I~-' .~_,.Jl 

~ ~o ·-'1 ~"J .._,1 .. j.J~ ..r-

tOll' ··II u-alyl r+:!.l! 0:1~1 (.}'Q~'il ,y:. o~_?.la (ts-9 , jly,) ~ (260) ~ 

(6) c..S.l......A ~J ~yJI ~~ -:..,t 1 a.~r.,,4 ~ ~.J~'il wlJ~I l~I.J 0:1~1_, ~1.£11 

.(2005) J_,'il u_,.ii.S ~ ~WJ (2005) j_y{J ~ ,y:. 1""1~1 ~I 

· "" · Jii ~ ~I Cotton swabs ~ ~ wbla J~L wilia.ll i:-.1 ~ (..)-4_» ~ ~ . ~ ~ 

~1_, c----JI ~ <3._>--.A k_, LJ-4 ~ (5) ~ ~JG.. ~ ~~ ~~ t)ll _,1 jly,ll 

'i ~j ofo._, .fo..a.ll ~~ ~ ~ w¥11 JStJ kfi Brain heart infusion broth 

. Ujlc L...Jl (.$ .AjJ 

~~~~ wl)~'il_, t.j.J nJI ua ... 911_, ~.Jjll wti...:JI ~ ~~ J!_, 

.w~yJI uay; .~r.l 
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=====I~ , ., .4ou..JI ..:.4l C.::o!.,!;;,,J ~ .)!lbJi ll===== 

.(8) 0:1_?.1_, Riose ~.;1 w~l 

~WI ~_p.S.ll d·"';'i·t!Al\ ~ 

er-e O.J~I_, J~~~l 0 al.;.~,"' 4 !1 ~ ~ (9) 0:1_?.1_, Grand ~.;1 ~I 

.(10) LJ:u:O.I_, Verporte W:..4ll ~L}ll ~.)JI 

Soxhlet ~I ~"JI j~ ~~~L:a ~L;Ull d ··"l;'i.,.J\ ~ ~ 

.(11) Al-Daody ~411 ~._>1 l:,~l 

Active Constitutes Extraction ~l£ill ~Li~\ ~\ 

~L:U JIJJI ~ ~~\ u"l.;,'j .. LaJI ().4 &.J:!\.bl4.11 ~jl\ ~l.p_;..a.ll ~ 4.:9i\J ~ 

(~1 ~) ~l~jilAJ.;S;ll ~I J~ ~1~4 ~_;...J\ 

L.J---4 J.o (25) c) ~_rJI wl;u lji.JJ~ r-WI J~l 0 a!.;.~,".JI ~ ~ (2) y\~ 

~~ ~~I ~I J~ r-1~~ u,.,!.:..~,"'Ajl w\.jfi..o J...o.9 ~J (%96) J~~~~ 

~~ ·~ J_,_ft.JI ~~I L:-l:i~ ~I~ (Mesh size 120-60) t_il ~Silica gel 

~ w4iiJI r-1~~ J.,clJI ~ i-¥i_, ~I J~ J_il~~~ yli.JI J~l 0 ,.,!.;.·,,"JI 

-0:1..}---l;JI ,(V/V 1:1) 0.1~1-~_,_ft.JI ~~I 'to (60-40) J_,_ft.JI ~~I :JI_;JI 

1 : 1) J_il~l-0./_,_t I ~I_, (V /V 1 : 1) 0:1_,t-r .J~ J.J~I , (V /V 1 : 1) r .J~ J.J_,lSJI 

Fractions wl,,., J.;.~ •. "A (5) ~ Jy.a.:JI ~ ~~_, ·L:-l:iia JSj y! ~ ~_, (V/V 

.(12) 1' 1' 11 ~I~ I ..lll .:. ··11 ·t._ ~I \A· .. < • ~ ~ .) J ~ .)~ Y. ...r.:-'Y ~-' 

~I WI .C. ~LA •< ~ •ie'i l~u ~ ··11 ~Wl; ~I twjll ~ws ··11 .·.c ~I . .. .., .JJ J...,... .. . r . .. .. ~ . ...>: .. .. • ~ ~ 

~)\ 

(Camphor J Furfural) ~Jl-4 {.P ~\ 

,.,1M .'J (Merek) 4.5. ~ ~ jp,...JI Silica gel ~I ~ c-il.i....o L:.lA~I 
:;).;--:-. ~.Jj ~ J~~l ~ c-i~l wb..:;w_, ,~ (20 x 20) J~~~ ~ (0.25) 

~ . .fo-JI :;)..?- ~.J~ Jy,:J ay ~Oven uyll J:,.IJ ~~ ~ :;~_, r'o (100) 

_,Camphor ~JW ~Lfojl :;~1 ~ UAWI_, c)ll c)_>b ~I u-k w~l ~ 
~I y, r-L.:JI J ~I u ;.,1.;. ~ .. ,LJI ~ J~l u ,.,1.;. ·, "Jl ~ ~ .U .Jt:i.Jl Furfural 

Capillary ~~I ~~~I ~IY. ~1.¥1 .h:i. ..)\.ll.AI ~ ~ ~ ~ _, J..d.]l J~ 
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====~~ ~.>ll ul.l.l.. ..,.,Ji! l..Joll~ ~ J.)\J ~ ll===== 
~ w~4 ~I ~~I ufo ~ (.j:Jy&- ~Tank ~_,L:JI ~ c)ll ~-'-'tube 

(Ethyl lr- u.J s~,oll Solvent system J_, b. Jl ("~ ~_, ~~I 

4. (.)..:1~1 ~L....b..l4 ~_,L:JI ~ ~-' (V:V 3:27) ~-' acetate:chloroform) 

~ (13) uc- ~ ~ ~~ ~~ J~ .:J~ ~ ~J ~~ :;jy. 4-.J.:J ~ ws_p_, 
~ ,, a ?") .J r·:.. all w_,y; ~ l}l\1.) (5) :;.l.J 4i!l ~_p_, ~_,L:JI L.>.o c_,lll t}.J !.A~_, 

(Tank)~ ~Y. ~~_, .:J~I .J~ L.>.o u~l ~tsll ~~ ~_;b uc ~I .J~J 
.(13) ~w4 ~ .:J~I wi.J~ ~_,b. ftl 

(Lirrtonen .J a-Pinene .J P-Pinene) (.P ~\ 

0 aJ.;.·,., all L.>.o (Limonen _,a -Pinene _, p -Pinene) w4Sy uc ~I ~ 
l<1L ll ~~I .:Jy.c ~IY. ~I ~ ~1.»1 ~ ~yJI wt+J J_,_AJI ~~I 

:;\ J.,;.JI ~b.jll I -"'1 l~w (T.L C) ~)I ~I wl · -~ .< ~ l~w -. . c y ~ (" ·-' . - . - ..)C y -'~ - (" . 

:;_foll o~ ~ wl~l ~I ~I ,~l.JI o.foll ~ :;.J.~iJI w1.9....ai_,.J4_, ~I~ 

.(11) J.o (30) ul..411 L.>.o ufo 1.1\ J~l r-\.J;.j tfil_, 
. L ·- 11 ~ liL ~ .. 'I ~Wl 0 l.hl.JI ~jll ~LIS .• 'I .. .__ .I ' ~ • 'I <2 ,; I t:lll (.J ~ ..)M (JM ~ • .. .. ..r- . ~ .. .. . ..)""*" u---t' ~.,r-..:t' (.JQ .. ~I.I.I 

Rate of flow (Rf) 

~~I ,-,,. JS jl (TLC) c_,lll ~ Rate of flow o..)WI u~.» A..c. y..a 0-"\.:! ~ 
. w ·-II~ w - LA..uc ~- ·.II ~I II 4..JI.l.lll ~ . ~ . k' t.~._ u ·.11 u . ..)-:'-' ./"' (.)-'!. ~-' y i..,F"' I...S' - • . (.)-Q . .. ~ ~ c.r' 

:(12) A..bka.\1 r1~4 (Rf) 

f'\ ,; 'j I ul;a ~_;.JI ~l:UJ 0 .):!l.hl..o..ll ~jll ~4SyJI ~ ~_jll ~~~ (.J<2J; ~~u 

IR ~l_,wu..JI ~ W~l ~ 4Ji'ii 

· o ~I LWjll wl-lS .. 11 ··-_.t .:J .. ·.11 ~ -'1 b..JI . · ~- • 0---'l .); - .. . ...r' ~ .Y-l i..,F"' .. .. y ~ . ~ ~ 

r-1~4 ~I ..)_y&- L.>.o ~ ~ ~yll wliJ J_,_AJI ~~1_, J~l ual:..",,,JI 

Infrared Spectrophotometer j~l rl ,.:,·, ... 4_, IR -.1~1 ~ W~l Wfb 

.(14) Model Tensor 27 Bruker Co., Germany 
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=====~ ... ) .. ,~":!jAll .:.l," ..:.I ,,1; 1, ,..J ~ J>'tll ll===== 
4~.;.JI ~4J JIJJI 6A ~l-w"JI ~jll ~I 

~~ j~ rl~~ ~j_, (15) 0.1_;:;-I.J El-Kady W:-.4}1 ~.;b ~ JWc.'J'I ~ 

. Steam distillation apparatus t;?.J~I 

.(7) U:lfti.J Bauer W:-.4}1 ~.;b wJA:~cl 

'J"JI .bli.JI ~ .< .-:tl .l..l.u.:i t..r • ~J-A .. 

Determination of Minimum Inhibitory Concentration (MIC) 

~j_, ~.J·.., 9JI ~~I JI_,.JI_, ~4:JI -:,I . ..,I.;.~,., . .Jl ~.:N\ ~I ~yll J:~ ~ 

.( 17) LJ:!ftl_, Iwalokun W:..4}1 ~.;b t '-:U~ 'o)S.~I .J~I rl~~ 

~l£.i.ll ~Li~l .l~~ ~jpoll ~~J~ ~~~~ ~~ .)~1 

1 ... JWc.'J'L AJk.i\1 w\J -< -'1 J .d..J -·-'I wb~ •1 .,.. t I ~~ t..u::..l ~ c..s--- - . . __,....... _p,.~ ~~ ~ ~ ~ .) . ~ 

L;~l wiJLa. All ()A tl~l ~ rl~l ~~I ,(18) Shin .J Pyun ~411 ~.;b 

~. Amoxicillin ,(25 ~g) _, Teteracycline (30 ~g) _, Gentamycin (10 ~g) 

L.i..JI LS'J'I .b., II ( 3 I~ 108) · .. <. ~ • -- 11 -:.IWI . 3 (0 1) .I::·. l..j .) -' c.s' ~ ~ ~~ ~~~ 0' (j'l ~ . U'L' 

~ ~m ~ .(7) LJ:!_p.l_, Bauer ~.;b t '-:UH k_,JI ~ ~ ~-'Nutrient agar 

J\....4._.JI ,~ A...J.jG.....J 3 I-:.. L (2 00) · .. < ~ oJ.:.. _I A.lk.i\1 w\J -< -1L • ,Q w.JJj 
(.)"" .f . . . -' ~/\""""" ~ ~ y ~ . ~ (.)"" .f ~. 

o.J~I U)C:JI ~~I wiJl.AJI U""l_)l J.:..\ uc o.J4c -:.JtJI U""_;JI.J oJ.:.._,l lj~l 

.L...:..I -:. ·'- .. ~ ~ 3 I_:.L (200) · .. <. ~ ~- -~ -11 ~k.ill w\J -< -1L ~ .J ~ ~ _j.J ~/\""""" ~ ~.J ~ ~ . . 

(37) 4.J.l:l ,~,·,, ;.,.,_, wi.J.fi..a ~ J~.J lj~l ).S'J'\ .b.,.J ~ ~ ~ ~~~ 

4.J.l.o 0~ r-1~~ ~I r-1_.>.:.. .JI ~I~ (.).11~ ~ .~~ (16-14) o..W.J ro 

.(19) ~till\~-' 

~LlA.l\..9 ~WJI 

~I . J W ~lliA ~I .d..J - --<11 ~I wl l.U::..'J'I 'G.i Wy6. r .).J . ~. .J ~~ ~ .J ~ .) . ~ . . 

ul ~-'.J (%96.1) ~ l;fo. l_,..w ~ (250) wbcl jl ,(20) o~l, •J·, . ..,~,II 

S. ~j:Jy. ~ Ujc (85) .J Staph. aureus ~j:Jy. ~ ui.S ~jc (60) 

,~, 1.,.~\ ..w_, .JI~I ~ ~ JSJ (%58.6) _, (%41.4) ~ l?i typhimurium 

w"l' ·. -'1 'L.:lj ~ L..:. ..l..-il .~1 .lll .l.l9 · ~ -<iJI · ~ • ·-'I ""· ~- ':1 ~.11 w'i ··-'1 ~ ~ ~ . .) ~ L»J .JJ-" Ufl-4 ~ ~ (J.l.4.l (.,? .,Y"-J 
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=====~ ~.Ill uUoL.. &'Jil Wli _, u~ •.J'• y:..;.. ]~===== 
~ t)A k.~ fo'l\ .bW'll ~>~ Wj\S ~\ (22 J 21) ~~.J~I ~till ~l...!w ~]ly,JI 

ojly,l!J ~I ~ o.)y,..yJI tS.J6.~1 .bW~\ 

~ .) .)J La ~ ~~\ wl .)\.....AJ\ ~ 4=U .)tia J ~t+JI wl I al:.. ~,I" ol\ .)/J'U ~.h:j ~ 

•1 · -'1 w.l.-.ll G w\.)~ ~~I ~I ,(23) WWI ~I ~·w~ ~ ~~ . ~~ . . • ~ . >' 

o Gentamycin J Amoxicillin J Tetracyclin ~J .4A~ ~b 

~yJI ljl .JJ '1 ~L....J\ u ak ~, "Jl ul ~\ ~ jJI ~ ~\ ~till\ J)G. t)A U;.P 

L...i)~ S. typhimurium J Staph. aureus L.c_?y,JI ~ SJk. ~ 1.)/J'U ~\ 

La c-.a ~ I~J .(1) o.Jy.ol\J (1) JJ~I ~ ~ya LaS ~Lfoll ~~~ w1Jl...a.J4 

<JI.JJ'l ~L.J\ uol:..·, ... Jl ul ~\ j\ ,(24) U:!Y..IJ Amabeokn ~4JI ~\ .JW,\ 

J_il~'l\ ual:..·,.,, J\ La\ o Staph. aureus ~.?..» ~ SJk. ~ 1.)/J'U ~yJI 

S. J Staph. au reus ~ ~ y.JI .1---..Q SJk. ~~ ~> .)/J'U ulS ~ ~yJI <JI .JJ '1 

(1) JJ~I ~ ~ya laS ,W)I.::J\ ~Lfoll ~~\ w\J~4 4_j.Jtia typhimurium 

J_il~:/1 uol:..~ .... ol\ ul (25) U:!Y..IJ Velickovic ~I.)J ~ ~ \~J .(2) O.)y.ol\J 

Staph. I.L ·- · L .·.<.!\ · ~1 ·1 (5) ~ Uk. ~ UW ~ ~ ·-11 ·1 '1 ~ (jO ~~ (jO L J-l • • •. • ~ • • ...r" ~ .)J 

c-----a ~I ~~.)~\ ~tu will\ laS owl;!.,.rh9JI t)A tl..}ll (4) J S. enteritidis J aureus 

w~jll Ubi)\ j..-...~Siyll ul ~ j\ ,(26) Deans J Dorman ulhl:JI ~~ ~_jj La 

~jll w~yJI ~ ~ La\ .w4J..fi+JI t)A ~.All \J~ 1.)/J'U ~yJI w4:J ~l.......J:/1 

~~ ~\ ..L.....i9 ~yJI <JI.JJ'l J~l uoi.;:,.,J\ ~...?.- t)A :U~\ o.J:!lhi.o.ll 

~_?y,. ~ o~ ;i ~bJt, ~W Camphor J Furfural ~ tjJb..ll J~l u.,l;·,.,,J\ 

w\..l~4 4_j}io S. typhimurium ~Jjy,. ~ ~k. 4).,)/t• ~WJ Staph. aureus 

.(3) o_Jy.ol\J (1) JJ~\ ~ ~ya laS,~\ ~Lfol\ ~~\ 

J 0-Pinene J w4.J-O ~ '-:?J~I ~JJ!:lll Y:'l~ J~l ~..?.JI La\ 

Staph. aureus L.cyy:.. ~ o~ 41bJr, ~W ~I~ 0-Pinene J Limonen 

U:!:U-;:JI 0,!..l~4 u.Jtia U~ yWJ Amoxicillin <?~I Jl...a.J4 4_j.Jtia 

~ o~ 4:b)/r, ~WJ ,(4) o.Jy.oll ~ ~ya laS Tetracyclin J Gentamycin 

LJ.Jtia ~k. ~WJ Amoxicillin <?~I J~4 4_j.Jtia S. typhimurium ~Y..» 

J Miladinovic ulb.l:JI tS.?.-1 laS .Tetracyclin J Gentamycin 0.!:!~1 U:iJ~4 

~~J Salvia officina/is _J L.i'll.......J:/1 W:l)l ~ ~ ~ ~\.JJ (4) Miladinovic 

J (%24.88) ~ a-thujone l~.lo .a 0--J JW yS./0 (18) ~yJI W:lj ~\ 

.~_,l~l;JI ~Wll ~I t7Y ~\ (%16.03) ~Camphor 
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======~ .... ~....JAl\.:.t,.l .:,L,!;,;, . .J ~ .»''l.:ui ll===== 
~ ~.J·<' iJ\ Ua.ill ~U_J5.4 ~J 44-lJI ~~ ·<'Hi·uaU 41h1.Mn ~ (1) JJ~I 

JPJi) ~L:£l\ ~ ~~j~ ~.JilA S. typhimuriumJ Staph. aureus ~.iJ.P.­

t ~I~ 200 <..J''';;, l&oJ\ 

Ft.J L.....~..iA .b.J1Ult -o 'b .;b! . " y 

S. Staph. :U...~\ (_il 

typhimurium aureus 

0.7+17.3 1.7±27 ~yJI JI.J_,I ()A ~WI u <lb:h" .. 11 

1.3±20 3.4±25 ~yJI JI.J_,I ()A J_il~)f\ lJ<ll:.·l,.,J\ 

1.5±17.6 1.5±20.3 ~yJI JI.J_,I ()A J_,_fo.Jijl.))ll u<ll:,:l . ., .. l\ 

0.7±16.3 1 + 17.5 ~yJI JI.J_,I ()A ~.J_,g_,.J_,Kl\ lJ<ll:.i ..... ll 

1±16 1±19 ~yJI JI.J_,I ()A~~)'\ u""l:.·l,.,J\ 

1.7+ 13 1.8±19 ~yJI JI.J_,I ()A <.r"L.....)II ~jll 

1±17 1±16 (Camphor, Furfural) ~ <:?-'wl ~yJI ()A J_,.i~)/1 w""l:.'hu .. ll 

limonen, a-pinene,) ~ <:?-'wl ~yJI 0A J_,~I.]J.)'11 lJ<ll:.·l .. , .. l\ 
1±15 l± l 5 

(~-pinene 

1+13 3.4+ 19 ] Gentnmycin 
0.0+ 15 1+16 I Amoxicillin 
0.0+0 0.0+17 .~ Tetracyclin 

' <.S-+.u~:J\ i.h:JI Ji,aJ (+) i>.J~';/1 ~ r-l!J~I , ~ ~W J~_, !"~ ~I ~ (-) 

~j:J_p.. JSJ w':l jc ~ ~~ .;b3 J.k.o, r1... (6) ~.ftll _;b! 

(MIC) ~j"J\ h:i-JI jp_;JI .l::~ 

0---.o J_Sj MIC ~J';/1 b.l ·l .. ll j:Syll ul 4)1 ~jJI ~~I ~till\ w~l 

uLS ~_;.JI wl:W lji.J_,;,r ~.J_,g_,.J~I_, J_,_AJI ~;,tl_, Jy~';l\_, ~WI w""''-l"'" 

Jl ul.S_, S. typhimurium _,Staph. aureus ~j:Jy,JI ~ 3 ~IF (0.03) J 4_,~ 

_, 3 ~~ r-ili (0.0 15) 4_,~ Staph. aureus ~j:J_p.. ~ lfl~';/1 u..,J.:.·l .. ,.Jl MIC 

0---.o J~l ~~';/\ W:!)\ ~ ~1_, .S. typhimurium ~j:J_p.. ~ 3 ~IF (0.03) 

~j:J_p.. ~ 3 ~13 ~ (0.00033) J 4_,~ ul.S MIC Jl ul U::fJ ~ ~_;.JI lji.J_,I 

S. ~ j:J _p.. ~ 3 ~ l ~ (0.0005) 4_,~ uL5. ~ ~ Staph. aureus 

_,Furfural ~J~ ~ '-:?-'~\ Jy~';l\ U""l:.·l .. ,.,J\ y_?.JI ~~ .typhimurium 

JlyJI ~'-?-'WI J 3 _AJI ~';/~ J~l ~_?.JI_, Camphor 

I~ (0.06) Y.J~ MIC Jl ul.S ~ (Limonen-' a-Pinene -'~-Pinene) 

. ~I .J.lll ¥ Ufu. jJ y,JI ~ 3 ~ 
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:.<1 • .a......, .. n ·1 1 • I 'll.."il --'''····n 'b (2) ; ··-" .r.- .>'1 - -u-· '-' JJ V' (,/""' • u---• .>:' J-r-• 

100) 2' (3r-/~ 200) 1 S. typhimurium to~.?.'<)~ 

er-1~ 12.5) 5. c,...;~ 25) 4 ·(3r-/~ 50) 3 .c,...;~ 

Ct'""l~ 6.25) 6, 

~ ~JWI c)JP.I.f..J'J~ J~l ,._F,JI .;;t.. (4) OJ~I 

toJi.F.- ~ ~~ 1.).4 (Limonen, a-pinen, ~-pinene) 

50) 3' e~IF 100) 2' e~IF 200) I Staph. a/lret/~· 

(3~/F 6.25) 6 ·e~IF 12.s) 5, ( 3~/F 25) 4 ~e~IF 

• ~ :.<1 • .a......, .. n ·1 1 · ·w ·-"'-··" 'b (1); ··-" (,r .r.- .>'1 - -u-'' '-' JJ V' c.r u--• .>:' J-r-• 

50) 3' c,...;~ 100) 2' Cf""'l~ 200) I Staph. aureu to~.?.' 

(3,...;~ 6.25) 6. er-1~ 12.5) 5. e,...;~ 25) 4 .ef""';~ 

c;JLA ~ ,pWI J_,.il~,!'i~ J~l ,._F,JI .;;t.. (3) OJ~I 

~Ji.F.- ~ ~ ._HSifo. ~.;-JI 1.).4 (Camphor, Furfural) 

so) 3 ~e~IF tOO) 2 .e~IF 200) 1 Staph. Aureus 

6.25) 6, e~IF 12.5) s ·e~IF 25)4 ·e~IF 
(3~/F 

~_;.JI ~4-i ()A ~~\ ~~\ ~4S_;.JI ~ ~I 

(TLC) ~)\ ~\ 4!1-.Pjil..tj_;S 4JiAi ~~~4 ~~\ ~l:S_;.JI U<"J; .t;jJ ~ 

ual.:.·,,.a\1 L.>A Jy~:/~ J~l ~_?....ll.JJ~I w\..,IS_;JI uc u..:;&l\ ~tu w~l 

· . · '~ (TLC) ili)l ~~ wl · ·~..a .< ;; ,·,a·, I~L ~ .. 'I · ' ·~:11 ~ .J~ • . • _py .J~ • r' . .J •• ..r-' (.)A c_r.J-l • 

(Rf) u~..r.JI ~~ J-AA uts j\ . .)~\ _)~ ~ts rl~~ Jljjy-_>i...al u}: ~ 

~L;9.ll o.)L.....J\ u4.» ~y..J ~.Jl:ia ~.J (Rf = 0.38) _j 4.u~ 4} ... .o.Q ~.J':II ~ 

(Rf = y_j:j 4.J~ ~t:lll ~ (Rf) u4..r.JI ~ _)JoJJ J-AA u1.S ~ ~ ' Camphor 

~tss ~_?.':11 t¥1 La\ • Furfural ~L;9.ll o.)W\ (Rf) d~.» ~y..J ~.J~ ~.J 0.42) 
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=====!~ .... 4o;_;..n..::.l,U .:,L .. !;;._,J ~ .»;t:m ]!===== 

~ ~yc ~) ~~ ~lj)U (Rf= 0.53) .J (Rf= 0.26) .J (Rf= 0.18) ~ 

I .~ . .11 • ~L J- -~ -'1 . ··-II ~kill wll -< -'1 · t ... u ·-'·'1 ' ~ .(5 ~ - ~II ~.J.Y'f' ~ . ~ ~~ -~ ~ cs- ~ ~.J .)~ 

\t:AJ • I · _t. .. I .. t.:.. (TLC) ~)\~I wl · 'La .< ~ I~L <.r ..>r ~ u~ ~ ~.J .J~ , . , y:. .,JJ .J~ , f' . .J 

~.J~I ~ (Rt) u~~~ ~~ J~ ui.S jl .~1 ..)~\ .J~ ~ts r1~4.J 

~tJI ~I Lol. Limonen ~l#l ~.)WI ul:..» ~y.J ~.J~ ~-' (Rf = 0.42) 

~ w.ii.S! ~tJI ~I Lo\ • a~Pinene _!I (Rt) __! ~.Jt:i.a _y\.J (Rf = 0.84) ~ w.ii.S! 

w_j\.S ~1)1 ~I La\ • ~-Pinene ~l#l ~.:lWI (Rt) _J ~Lo.o ~.J (Rf = 0.80) 

.(6) ;;.J_,...JI ~ ~yc ~.J '~~ ~lj)L9 (Rf= 0.34) ul:..» ~Y"" J~ 

Jl_,_.u oy.~l ~~ (6) o.;_,-11 

Limonen, a-pinene, ~-) 

F- ,F.JI J~l F- _?,..!1 .) (pinene 

~.;-JI 6-o <)J.AJI.A!'i~ J~l 

Camphor, ) c;JL..l oy.~l ~~ (5) o.;~l 

~.;.JI w.o J.,.,~'i~ J~l F-_?...!1 .) (Furfural 

(T L C)~ l~u ~Laill j--''1 ~ .. _,. ·--~.,........j 

~j_,.ull ~ B •Furfural ~Yill c).,.ull ~A 

<.J---c J.J~a 9JI ~..)...+U (IR) ~1~1 ~ W~l ~ c.J'llfo J)G.. cJ.a ~ 

.l_jc (YQ1. a '•<~I .J~ ts._J..JI ~ .:l.JAC r-1~4 ~yJl r-WI J_,.i~~\ ual>', .. JI 

__.ll ~.JA ~I .GWI (C-0-C) ~~~~~~I c)l ..)~ (1732-1771 cm-1
) 

~.J..AJI ~~4 J~l ~_?...ll (IR) ~1~1 ~ W~l ~ 0-l~ .l.lc_, .Furfural 

.J Limonen _j] (C=O) 4.J.:lj.JI oy..a~l c)l .:l.,.,U (1686 cm- 1
) .l.lc (YQ~I ~ 

. ~-Pinene .J a-Pinene 
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====~~ ~.Ill uu.t... r-JAIJil :W.Li _, ()..4.. •.JI• ~ lF===== 
~I J\_,..31 J~~ ~I u\J~ ~~~~ ~~ J4li-l 

TE) ~~I wl.:~~ ~~ )5.\,~ ........ ol Staph. aureus ~;.» ul ~.ill 

(Camphor , Furfural) ~.:~La c)c t;JWI J_,.i~"il uai.:..~,.,J\ .:~y,..~ (GN J AX J 

(19) .JA 10 Dg/disc J#..fo.J o~_,J (GN) t;~l .:~l....:o.JI _;/J'W uts jl ,~_yJI w~ 

.:~~1 ~.:1 jjc. 4, '~ (16) 3 ~~~ (200) Jfo.fo.J o~_,J uol.;.~, ... <~ll .Jfo'WJ ~ 

~I oy\.) ybS ~I 4Jl,jjl .:~1_,...11 c)c t;JWI J_,.i~"il uoi.:..~, ... JI ~ .Jfii.Jil$~1 

.L::c l.--u~ ~Lilli uts .ill~ .(7) O.J~IJ (2) JJ~I r.} ~JA ~J ~ (23) 

. .:~l..A.JI ~ 4.1Wll ~I_,.JI ~.:~ jjc. y,SI ui.S _;/J\:JI ul jl (AX) J (TE) 0:1~\.....a.J\ ~\~\ 

u.,l.:..~ .... <~ ~ ~.:~ jjc. ~ _;b§ ~I j\, (TE) t$~1 .:~L..a.Jl ~~ JWI .ill~ 

o~) ',?~\ .:~\.;., Jl ~~~) ~ y,S\ _,J:a9.11 \~J ~ (20) ~yJl4.1Wll .:~1_,...11 

.(7) 0.)~\j (2) Jj~l r.} ~JA ~j oh) u.,l.;~ .... Jij 

4.1Wll .)1_,...1\J ~~I t$~1 ~L..a.JI ~Synergism .JJb ~~ ul ~.ill~~ 

.)1_,...11 ~1_;, jjc. :-\j~ Staph. aureus ~;..»~~I J.,ill ul j\ ,~_yJI wt+J 

_;/J'U La\ .yi::.. ~I 4l;.. A...a~\ ~~\ wl.:~l....:o.J\J ~yJl J_,.i~:ll ual.;~,,,J.l :UW\1 

~~ c-- (Camphor , Furfural)~jl..a c)c ',?JWI ~yJl J_,.i~"il ual.:.~,.,J\ 

,J_J\ ufo. ~\:JI ul ~ S. typhimurium ~j:J_y,. r.} ~~I ~~I wljl....:o.J\ 

.:~~~ w_j§ Ul,jjl .:~lyJl ~]Jy,JI ~k u\..9 14u Antagonism :Ub ~J~ tii 

.(2) JJ~I r.} ~JA ~ ~~~ wljl....:o.JI 

jl (18) Shin J Pyun 0~~1 yl J,..o_;, La~ ~WI ~I.J.lll ~l:l.i WU:il .:lil 

Allium ~_,_::JI ~j c-- Ketoconazele (KE) ~I .Jts,JI .bl.::.. ~I.J.lll ,·u<~· ;.,·, 

~ c)c tr.)~~\ _;/J\:JI ~:i.aJ Ketoconazole ~~I ~j .ill~J sativium 

c-- .Jl9,JI ~.:~ jjc. ~ _,.:J..a ~ w.:~l J ~) ~~~ ~kill ul ~ jl , wy_;bill u-a t 1 .J-il 

.1~ c)c )lS o~) .)ts,JIJ o~) ~)I~~~)~ ~)I 
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=====~ .... ~ .:.l,IJ .:,1 ... J;;, .. I ~ ~I ]~=== 
b3 ,MU ~..,JIJ _;.hi) 4-ll..&ll J\_JAll J.;:,.~ ~I uiJI...4..Jl ~1~1 ~~ )~~~ (2) JJ~I 

(~4 ~ll.. 
.,~, 
~· ~~\ wb~l_, :U~\ ~lyJI w\.ol.;.·,,.Q 

Staph. aureus S. typhimurium 
1+17 a 1+16 a Extract1 
1+12 b 1+23 b Extract 1 +GN 
1+14 a 1+20 c Extract 1 +AX 

- 1+20 c Extract 1 + TE 
1+13 b 3.4+ 19 a GN 

A..i).iJI 
0+15 a 1+16 a AX 

- 0+17 a TE control 

<)ly_,:L_..J.fill ..:!_,.-1~ ~I ~ ~yJl J_,.i~':/1 0 al.:.;wll ~.?.-: Extract1 • 
3 ~IF (200) jf..fo. (Camphor, Furfural) .)c t,?}~\ 

Gentamycin (10) ~g/disc : GN • 

Amoxicillin (25) ~g/disc : AX • 

Tetracyclin (30) jlg/disc : TE • 

~ ~w ..:l.J-?-J r~ ~~ ~: (-) • 

1 

~yJI ~(Camphor, Furfural) ~..:!L. .)c tj.Jb.\1 J_,.i~YI ual.:.·., .. ol\ _iJ'u (9) O.)y.dl 

· .. lcL_.,.,\ " , (AX) · .. 1. < I , (GN) · L.~\ ::U -·- 11 wl..:!l....;,.JI o ·'L.JI ~ .J-U ~y:. ~ . -~ ~ .).) 

Staph aureus ~]J..» <) (TE) 

C ~~~ 200) (Camphor, Furfural) c)c tj.JWI ~_,.iey~l u..,I.;.·,,.J\ 1 

GN + C ~~~ 200) (Camphor, Furfural) c)c ti-'WI ~_,.i~~~ u..,I.;.·,.,.J\ 2 
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=====I~ ,,..,;l.ll\ ut.bl... ~IJI! '-'lol!J ·~ •.JI• # lt===== 
AX+ e ~lrili 200) (Camphor, Furfural) c)c (.j.JWI J~~~l l)0 !.;.~, ... All 3 

TE + e ~frili 200) (Camphor, Furfural) c)c '-?-'WI J~~~l ual.:..·,.,JI 4 

1 OJ.lg/ disc (-- GN 
25 J.lgl disc (-- AX 

..;J~I 
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