
~I.J)JI ~~ )Aj~l ~ 

2012 ;;..;...~,a (13) raiJ .a.~ •• ll 

l 03-85 .oQ l)ot 

~~.....:!~[.;!'~~~ 

, ~lc.~l_, ~I.J)I ~..,WI~ ,~~1_, ~1~1 ~~ ~ 

~_,......JI ~_;a-ll ~I , ~ ~I ~4-. 

~I 

1.J .• ~<.1\.l.o..<> 1:,.~1\ 1..11 0 .. ~11 ·~1 L-<1\ 'WI -~"~ .1\.b\...!.j~\,~--~ U""'.?"J ~J ~ r.J..»':! J (.,?'~J '-.?' ~ ..r ~ 

Staphylococcus aureus, Salmonella enteric and Ji.. ~1~1 yz. :U.fo.JI ~_;.o.JI 

~ .JI.b ySi Ji;_j.ll r.;_k~IJ Jyo.Sll ~\ ~i .Listeria monocylogenes 

.JI.b Jil.).ll _;WI ~\ ~i ~ ~. L. monocytogenes and S. enteric y~ 

.l.o..<> ~ r.;) .JI.b r.;:.:i u~ J~l ~\ cill:lS. Staph. aureus y.fo. .l.o..<> r.;) 

y~l .l.o..<> ~ .JI.b ..l:..i! _;WI uol.;; ""ll ul.S! o~l L.,i . L. monocytogenes. y.fo. 

y~ ~ .!.JI..b..J c)c .J..l'.! jf.y J!i ~I.J..l .,ljc.J· S. enteric y.fo. t.......:.~J ~_;.o.JI 

0.5) :iJ,;lill uljf.jll.l ~ ~1......:.. L. monocytogenes y.fo. u:.;i ..li! •(MIC) 

w~i ~ .Ji;_j.ll Jyo.Sll ~~J JM.ll r.;_k'il ~~ 0"' )lSl (J.../~1~ 

~ .Ji;_;i!IJ JM.ll 0"' )lS.\1.5_k'i\ uol.;; ..• 11 l.J5.JJ ~~\ u-ii Staph. aureus y.fo. 

.~ ~ly.J ~_,..JI y~l r:_p Ua....;:J\ )~ ~1......:.. ~\..?.- ~ ~WI y~l ui 

Staph. y.fo. .l.o..<> ~_rll o~l 0"' w1,4.y 10 .JI.b ~ly .,ljc.J .o~ _;WI~~ 

~_;JI .cll.:t;J Ji;.) 0.8 J ~ 3.4 J o~ 29.4 Jt- ~_,h.JI ~_;JI J ~ aureus 

·~ ..l~ .bi._.!.j _fi.i t~i (~\..., _;.l/~1..?.-) Ji;.) 0.9 J ~ 2 J o~ 18.5 c)c ~_,h.JI 
,. __ .-.• " -~11 .·.. I~L ·· 'till\ oi.l. · . .J......I ..lll ..l.l! wl..JS -~11 . ..!L · L .. -.<.1\ 

........ ~'+.?.? - ~ . ~ ~ (j"J .) - -- .? <..,? • (JC -~ 

.~_;.o.JI y~ ..l~ .bi._.!.j J.,.;:.!i c)c J~ ~_rll o~l ..lb:.J 
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4-t~l-1 

·-'1 -'l-..11 . ;, ~~ ~L..J\ uL · • -'1 1 ·-~1 · ohl ~ ·-'1 • --~'1 ~...)"'-' i' ~ -· . .J~ u-w= I.>" .J •. ...)"'-' ~ 

~ uts....., JGc.1 .f:Luu.....JI 4---J::._, ~ ..-illj_, ~~~ •->=Y.JI ~ ~ L...::.y-a-:..3 

~~~ ?P ti.J-ii ()A tfo ut,.....\.l.JI ~.) ~y.ll ;;~\ 01-li3 ~y.ll •...>=Y.JI 

-~~ _,1 uts ~~"WI )..l...o ~ ·~ ~ l&J}..u fi:!3 .;;}b..l\3 

()A ;;_fol ~ ~ ~-' _;i:;.YI u_,ill ~J c.r.JI ~ ..lL! ~y.ll ;;~\ JbcJ fi:! 
) .. 4._,,_J\ ~ L.....,) Jil_;ll _, (u~l) ~~ .b_,h.. ~J wl...:.:U ..-illj ~ .l_>Ajll 

J3~3 ~tJ43 .J)cjll ~J w~ ~_, ~y.ll ;;~ ·~ ~-' F ~lbc'f 

~ t?~ ~ u\.!~'jl b1\ ~ ~\...., ~ ~ Jy.=-..11 ~ ~t! ;;~I b1\ 

i)--.-oj .~LJ\ ..,.-! ¥1jj\ u\.,&~1 ..-illjS._, ;;~\ .1b d...ifi.J ;;~\ ;;...J41JI u.J:?)\ 

. fi..JI ~J wl.....o; ':1 ;; ~~ b~ ui _ftjj4 ->=~\ 

~LuS..ll duS · 'I · d..l.. '- - - j\ \4 ..ll......;; .. ~11 'w......&l\ ~ -~'1 ·\ - - . ..)"'-' I.>" (..5""-' ~y.:::..J ' • ~ -.r- - . - ..r' 1.) 

Daglia et) ~~ ~ ..)/.!~ w.;_,s:; _;11 _,1 ;;~\ ~ :JL...:.1 oJ~y ufo _;11_, 

.~1 4~1 u\.,&yl\ ~ -'jl..a.J\ J\y..l\ ~~......... ~ _j)b •(a( 2007 

Jl......;,_J\ •L:i.11 1 ~ uWS · -'1 dl:i.l ;; -· :11 ~~ u1 •\.:ill ~ t....WI · . .>.c:: • .)::J l..>--'-" . ..)"'-' -*""" - .)::J I.>" ...>;;-'-' lS _;c.-' 

(Johnston, et al., 2003; foJ1 ~W\ ~hll_, ul,!_>hilJJ\....4J\ ~\.:ill_, ~L...c.JJ 

. Kendrick and Day, 2007; Ohshima eta/., 2003; Rosengren eta!., 2004). 

· t......__j::;J .L......::. ·- -'I w · -~< .11 JL..a...\1 •\.:ill .& ;; - • ~~~ ~\ u1 •\.:ill ~1 · 
1.) • .r-"" -~ .)::J .r- ~ - .)::J ,- I.>"-' 

~ ~- 'I UL..J\ L --~<-1\ tl ·1 · •\.:ill \11. t • ~\.ill\ :U ~-. 'I • • • _,......-' • -~ _JJ ~ ...J:!-1 ~J y,z. _,........... .J 

(Almeida eta!., 2006; Almeida eta!., 2004; Daglia et al., 1994; 1"\ ...>---'?

L.l.fo..U JI....4JI ~\.:ill 111. ~-'· (Daglia et a., 1998; Daglia et al. 2007 

JI_,_J\ ti.J-i~ _;~ t?jjl_, (Daglia et al. 1998) ·~~~~~jill~ 

:>JL... ()A ~1_, ~~ J:.,. ;;~\.)c. t?~ ~I ~ 1•1 ;. ail\ u44xJI_, ~\....4JI .. 

Daglia et al., ~ .ill .(Farah et al., 2006a; Farah et al., 2005) CJ±!!ts.ll 

~ ;;J_,.,.._,.JI (u_,:llb 20 ()A J!i) ~Y.JI uJ_,ll ~ ;;~\ u4SyJI u1 (1998) 

Staphylococcus aureus and y~ jl......;,._. ~U ~~ l;..l _;11 ~ ;; ~~ 
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•• v ... 

.. .>:tL.:i.ll ul Daglia et al., (2007) ~_,\ ..i,_jl LJ:!.=o. .) • Streptococcus mutans 

~ b..l_,_.,.yJI w\..,&yJI JJ ~Y- ~I_) b..l..?.yJI Streptococci 4~ Jl..A.JI 

L..S ,~\ lil..l.l\ 3 Jlj..,S_,l;.. JAl..JI 3 Jlj..,S~I ~y Ji..a I~~~ b~l 

~3 .~Utsll b..lL, ..l..P.-3 _) ~~~ 4~ Jl..A.JI _»itJI I~ ul ~J ~~ ..JL;,\ 

I · ·- :. 11 b .. ~11 . ....! b..l - .. 11 ~I wllS · .11 ·I · • LJI Ji:i.....J • \.:WL..JI · \:i.....l J.ll ~ ~ -'&""' <..r ..?.__,.... , ,. . ~ u u~. _ u . u ..J 

~ 1- ' '~~ · ·_:.1\;; -~11 ·\.! .illjS .\.; .. ~(.1\ c~ Jj.J ..l~ •\,:j I 4J .. .1 - ~ (,$ ~ ~ -'&""' u, -~ .Y.:J (,$ U"";:' 

'ij ~ ~>.! )l9 ~I ;;~I L,\ (;;~\ ~_; LJ.-o %10-6) j 3 .fi.JI LJ.-o b~ 

.L...9.3 ~LE ~ ;;_;J...c .(Farah et al., 2006b) b~l ~_; LJ.-o .l:.i! j3_fi.... %0.01 

'" .. :. -11 ' ·.-11 · · .11 dj;; -~ 1 1 ~~I wllS · -'1 · ·I · • LJI · I 
(..).>.4 ~ ~..fi'"' U..JY -'&""' r..,r , ,. . ~ ~ U (..):!-l'>-. ~3 

354 3 180 3 139) Trigonelline, caffeic acid and 5-caffeoylquinic acid 

Furuhata ) Legi_onella pneum~phile 4~ ..l~ _»ib 4J (~ji.ll ~ L.Jjill..l 

Enterobacteria .L.L ~ ~tJI L-:~1 u\.;___._.,)'1 ~ ~13 et al., 2002 

U"_,...::J ~I Streptococcus mutans 4~ ~ .illj$,3 (Almeida et al., 2006) 

.(Almeida et al., 2004) uU....)'I 

1... 'I - ,_mjS \.; .. ~ell ..l~ •\.:i ;;~ :Ul..A.JI JI_,.Jl . \.! ·I ~\J . ~ ~.J, -~ .Y.:J u, (,$..? - (...).43 

~\jill_,\ y~)'l ~ J.:..l Cardamom (Elettaria cardamomum) u~l _,\ 

~\jill~~ ~3 Zigiberaceae w~)l 4..tl.c ~ _y. 3 ,;;~ :Ul..A.JI 

~ ;;Jc.t.......__..,ll r.,r.':b ~ ~13 ~I_) J.M.ll 1"~3 .(Ravindran,2002) 

..l~ .1.\....;.j J.M.ll y~3 .(Ravindran, 2002) ~L.....)'I djlt. 0-o ~13 ~I 

;;J.......£.JI L.:.. _j.l ~~ 4~1 ~ 3 rlfi> ~ ~L..JI 4~1 ~ wlufi:.Jl 

(1991) Kubo et. al., ~_,\ l..S3 .(Mahady et al., 2005) Helicobacter pylori 

· 1 I ·- • 'I .1. .i._, · U....)'l - ~~ ~I wG .c .II J~ .1.\....;.j .U 1... 11 ·I (..)-"'>J--"3 ~ ~3 u (.)-"__,......... 00 .3~ ~ u 

Bacillus subtilis, Brevibacterium ammoniagenes, ~~ ~ ~I 

Streptococcus mutans, Escherichia coli, Psudomonas aeruginosa, 

b ~ 3 ' Enterococcus aerogenes, Proteus vulgaris, Staphylococcus aureus 

Arora and Kaur ~ ..l!3 . Penicillium chrysogenum )::..!3 Candida utilis 

u--b~ ti_,._J ~ li_;. .l:.~....;.j 4J J.M-11 y~ ~WI u.,l.;:;.,Jt ul (2007) 

. .d.....:::.y-JI\.:~1 
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~l..._.jl ;;_,. ).>11 Lilll; j Ji; _;ill "' 'J<.ill l.4;1 Wl:o:; ..,'11 yl.:., !II u. ~ 
_,____;; , '~ .>ll _,; t.J ..,'11 yl.:., !11 .;,.. _,.. ~ Cloves ( Syzygium aromaticum) 

Broadhurst eta! (2000), Suganthi, eta!., (2007), Dearlove eta!., .r-£,; 

.bLL.; J_;;_;iil u,jiJ ._;WI u--k; .,.JJ ul (2008) and Shukri eta!., (2010) 
Insulin-like u,J ,...__;~ "-!LL.. ._,. ,1 _, .bt.;; .;,.. .oJ W e.>ll ..,.; j,S _,I;JI ~ 
ol..<._. .bl.L.; J_;; .;ill ul , l.J.JI fo .ill em u1c '_,:,b J . biological activity 

,1.\...i] ..,.; 'i;_;l,i!l e ...,_u. jl_,;,t, u Jyo..ll Aspergillus xavus J4 ut,Jfo..Jj 

L,_,;S;J ~ _,pl..:; J_;; _;ill L!'"k ;. ,J ul l..s . (Omidbeygi eta/., 2007) 

_,pl..:; J_;; .;ill e!J:,SJ . (Sofia et a/., 2007) '~I_,.]! 'J.,:;,.J1 Bacillus cereas 
Staphylococcus Jl,. <,:,!;1 ot...i!l ~IJ :C..O_,...n ut,~fo..Jj u. _,...n ~ 
aureus, Klebsiella pneumonia, Pseudomonas aeruginosa, Escherichia 

coli, Enterococcus faeca/is, Mycobacterium smegmatis, Micrococcus 

Cai and Wu wL.IW1 ~j _,____;; L.4;1J. luteus, and Candida albicans 
~.J u, u (.)-Q ..)-0 . . ~~ . J:!-l J"-1-' u ~ · ·L! ~.ll 'l..i....YI ·I Y ~I L .. ~c.tl ~ ~ ~t.J JiJ .:tt ·i (·f996) 

.,JL..YI r'iY ~>" .)~ r~ JiJ_ftll 

~:; -·='1 c'·' L .. ~c.tt Jl...4.JI..bl..:;uJI ~ ·- 11:; --= 11 '- G.! i ~tl wk....,'.;l ~ ~ '"'t-' ~~ J -·.?-' ~ i..S"""" ~_;.;.. !..,>""' • J 

'J<.ill <,~ ~I uk U AI y. <-I ..rill .;. .;,.. c.;,.J1 .:,1.<; ~ I.;,J , I .>e. J;J; 

G "" ·" ot.<.....J1 I · ' LL.; '..; • . '- · Ji; ·"I . '- 'I Jl,. I · •i;l..o,. 'lu .. 'I ~~ ~ ~ ~J"=l (..)C ...)"" J '-'=*' 'i-1 J -.J"-' 

Staphylococcus aureus, Salmonella enteric and Listeria J...i., :C..O_,...n 

J..<,__;l uk Jy.=ll uU fi.JI •-4J.bh y...; J..<,;l _,_, dl.iS .monocytogenes 

. L .. ~c. 'I ..illil Jl...4.., ~t.J -~ ..);!-J 

~L.~.J d;.bJl .1 

Jii..;iJl.; ~1.; ;,JflJI .1.2 

J;i.....:YI 'L_,. ,;.>1 ,.:WI ..,J t, . ..,..:; ..., '-'),;« t->' O_,..i\1 uk J......,JI r' 

·~'kYI ~..4,l ~I Jl_,....,yl ..:.,.... JiJ_ftll-' ~1_, ~~-' 
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. ; .. ! 

t)J-.JI ~ 1·~ ~JA'JI J..-SyJI 0-o .d......:::.y..JI yfo:JI w'i';L., ~~~ r:J 

Staphylococcus aureus ~ J America Type Culture Collection (A TCC) 

ATCC 29213, Salmonella enteric ATCC 13076 and Listeria 

.Lt--1~1 ~ ~~ 4-l=h r:JJ 'monocytogenes ATCC 7644 . 

., " ., " 
w4;i.. C"" ..b..IJ JS ..lili. ~ '(.5-b.. ~ )tS t¥..1 lb.1:. :;~IJ Jij_;.JIJ JWI ~ 
(,i..l_,__ll ~I rl~~ I:!!JjJ ~WIJ Jy~IJ ~)'I _;lii _»;\ ~J ~I ~.J..U... 
J.JJ /A:i....~ ~ll.ll ~_ji r:J .(IKA, T 18 basic ULTRA-TURRAX, China) 

~ Jj ~I ~JA rl~~ 'iY..i :;JA ~_ji ~ (Whatman No. 1) ~_ji 
W:..:i · .~11 I~L 'll.ll •1)1 . .J '-l.JiJI · · - 1 ·~ 11 • . • .<.. 045 u-~~ 11 u.J"" r . ~ c::-u' '-,? • • '-"" ~ ~ ....>J:l-4 J..r:-" • . _,........ 

'i~)'l 0 ..:.k,,, Qn w4 J~ ~ J~ /45 :;_)_;:.. ~.J..l ~ &...fo 
ri.A:i....'i %80 J~ ~ w~l wt ·<>l;';,,JI o1t. 0-o )tS ~ljJ r:J ._;WIJ c)_p.SJIJ 

. L .. ~c. n ..l\.....4JI •\:;JI .dJ ·- . t 
-~ _):.U Y'-"'-' 

.::.at.,!;; ... JJ ~~ Jl..4..JI .6t..!..lll .J4AI .4.2 

Agar well diffusion L:..'JI i ~~ J'.l...:;. · L;,:u'il .d.iJ .L ~~~·~ 
.) • (.,? . '-"" .) .JC 

Y-..lU! Schillinger and Lucke, (1989) ~)o ~ ~>" ~ L.S method 

~ r:J .I.A. _fij cY.L.JI .d.....<:. ~I yfo:JI ..l...a wt . <>!.;,!., J.l y~ J\.....4JI .1.~1 
~Nutrient broth (CM0501, Oxoid) 'i~l JyJI ~ ~ .d......:::.y..JI y_fo,JI 

o1t. 0-o ~ 1 'Yfo:JI .1t. 0-o ~I.:U... w~ J.= ~ ,~1....., 18 :;.l.J r0 37 ~.J..l 
.U.U · ~ 1 00 11 wl...A, (:; · --~ · " 4.i -'" · :;.b. 610 1- • ) wlllb.:ill •• '-"" !.,?. • ~ ~ J (.S"'- (,$~ • 

rk ~ r-
0

50 ~.J..l ~Nutrient agar (CM856, Oxoid) ~I 'i~l .Jt.;..'JI 

)o.9 .JL;..'JI ~ r:J .~ ~_;:;J '',$~ J4bi .) ~J j~ ~ ~ ,_;~ 
J_p.SJI ~ ~I.:WI w\.<>l.;;.,.ll w....ic .~ 6 ~~I .JL;..'JI ~~ ri.A:i....~ 
'--li:i JS ~ . • . .<. · 0.45 u ., ~ j ~I • I~L • • ~ ~ ....>J:l-4 J..r:-" . JiJ J c::-u' JA r . 
J,t:...:i wJ~ c~ ~~....., <....i.....:..i :;.l.J J4b'll ~.Ji .(.Ji.:lJ~ 100) wl.<'I.;,,,.QJ~ 
30) J~J.J_,lSJI J~ ..,..w ~ r:J .J~'il ~J ·.Jt.;..'JI ~ wt.<'l.;,\,.u 
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~ ~ ~~_, '~>" ~w, ~ w_;,Uc.l_, (~ J_,h.., Y::]_,~ 100/r-l.~ 

~ ..l 1- 'L..b'Jtl ~ .UL..... ~W, ~ _1.:.;_11 J -'- -'l., · i J ·t:ll.JL, . ..) ~ '-'· . . - ~ ~ . ...?'-J J-1 •. 

·C~Y. ~L..a.ll Jl,J:,"il ~ 4.>.¢.:JI wlyo.i ~ ~ ~L..... 48-24//37 ;;)...?--

6 ~I .u ~) I..:...'Jtl ~ J wl ''I · UWI .d..ib.WI l..l::.!i w · . f= ..) . . ~_,........(.)A_ ..) (.)".~ 

JL...:o...ll ~WI ($.l.J (.)"4£.., ~I 11\ ~-' .~)1 ~..l"il !"'~~~ (~ 

.dy L..0t:i ~~I o1t. o..lbj ~ .4......Q~I 4.>.¢.:JI ..1....<:. wl. ... l.;:;.,.,JJ 

(Minimal Inhibitory Concentration, MIC) h;:'ii .!:.al.1:1o.j ~ .J.lt:! j:.S~ Jii .5.2 

Mueller-) L....:..i · -~t.. .t.- ~ I~G \.:...'J'L, <.....llh:i.ll ~ .L. o ·w1 • .J . u~ .Y:!"" .. I" . .J . . - • ...)""'-: .J . ~ 

~ Jl. •• .JI .J±!~I ~ ~_):J ~(Hinton Agar, MHA, CM0337, Oxoid 

~(Clinical and Laboratory Standard Institute, CLSL, 2006) ~1_, 

d~b w~ ~I w\. ... 1.;,;, .• 11 u.- ~..J~ dj:Sy ~ ~ .4......Qy..JI 4~1 

.)J dj:Sy.ll o1t. ~W.J ~ .J.,jl"'l~ 20 .)! ~ 0-< 4......Qy..JI 4~ o..lW... 

:;)_.>--"" ~.J..l ~ _;L. l"'k. ~ .d.lk. (MHA) 41 u.- J-..20 ~ 9_i=:J Y:H\Ji 

C...l:._.,., ~ t:A-' ~I ~-' ($.fo. ~ ~ ~ ~ !"' .. I* (Y ~I.»)J /50 

U -<- o.L...:.. 410) Ui:....JI :L.....:o ·- -'1 w .. ~<.II ~ . · -~.1 .<.- $' ~.Lll ~ J ..r-"' -~ .)_)A (.)A ...)-"f:' J~ ~ 

(~~ ~ . -~~~ .. • ..l.J l., .. ~<.11 · t · JSJ -:.L 1~1 •) ( l/0 ·--~ __ II . • ~ UJ . -~ (.)A J-J ~ I" ~ (.J.4 ~ 

w .. -.c:.n '-l ·- w ,_' ..::.J! 11 ~\:i" w.b....l.l · · ·-- •·11 1.-: ~L..... ~ ·L..b'Jtl ws --~ .~ ~ y f -~ l>-:"' '-'· y 

~I ~ 4.>.¢.:JI .J~ ~ /37 :>)...?-- ~.J..l ~ Jl,J:,'Jtl ~ . .J~'J'I ~ 
. J _<.,,;,- _tq . ~ ~ d · .. < - 1~1 - .(~L..... 48-12 . ) ~L..a.ll (.,)---" ~ J.)~ (.)A • ..) ...>::-' y I" ~ (.)A • 

. ~WI ~_):JI ~ O.)t.,u;..l_, ~_)A 1.$~ ..)\....a..,S J..flp.-;.ll. 0.005 .)! 0.001 

.~1 ~ ~ 4~1 u.- ~Y wlyo.i .J~ 1"'-lz. w.h.i J:S.Y J!i b.i ~ 

~~I ;_jflll J\~j .6.2 

'-'-'j ~ t..S..;--:.."i ~_; u-----, • 1•:.• 4 ~L...:o...ll ..llyo_ll_, :o~l uiJ) 

10 JI..L..cJ ~ ~~~:;~\ ($:...... u.- ~~i 10 ~lc.J:i..u.l ~ ~j.J 'u1<18•.""11-

W,_ilS .(1 r--!.J J_,~ ~ ~>" w\.hl;JI ~_;) ~) ~ :;~\ u.- w\.J.;S_}j 

L# ~-:U ~y.ll o~l ..liJz.j ~ ¥ ~~ ~_;.6 ~J ,~L::.:i.., ..liJz.'jl ~_;.6 
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" ... 

A.! - • 1.:. .I ccl - ;i,.,i - '--'I o -· ~11 w~ • · Lili..ll u o I :i...:.. ..l.l WI · · -<....-Y ~ ~ ..J-l:l.J ~ .J&"" ~ U. v:-=' .)..?- . .) ~ ~ 

~WI o ~I .) Jii _j.ll _, ~I u_p.h.. ~ o ~I .~ ~ . I Y::,4--> u4liJI .k! 

.yy:;Jl :;_)A>\_;,. ufo 14u 'rtb~ o~l Jli:;_, •l+i)_;:::.. ~ ..l::.th.ll (llil) 

~l.. .Yl/r-1~ L;j_,ll 
~lr!.J 

Jii.) J.!A 0~ 

0.8 3.4 29.4 1 
2.7 2.9 19 2 
1.5 3 23.3 3 
1 4.4 25.7 4 

1.4 3.2 20 5 
2.6 2.5 27.2 6 
0.9 2 18.5 7 --
1.9 3.8 22 8 
2.3 3.5 22.4 9 
2.4 2.8 30 10 

~.) .J~~I ¥~~I ~~I~ r:i .~WI ~_;hl4 o~l ..)l.k.J ~ 

<}J ~ .(o)Sc .)~ ~) ~1..... 24-18/r037 o)_;:::.. ~.JJ ~ ljii.JI c.:;yJI 

JSh .. _~ .II ;u .<. oh 610 J.l>r.A.l .1::o.. '~ )l..S L .. ~c 1 1 tl ·i · t · ~ JS ~ .>--- .J • lj ~ -~ y (.)A _.JJ 

~ ~1..... 4•3•2<1 .h..!.J ~~ ()Aj.) ~~ ~~ Jl.k.~l & ti-' .r.~ J... 

·ro37 ~.JJ 

~ ~~I Staphylococcus aureus A TCC 29213 ~.>.¢.: ..l..-..A.l 

L...S .Staphylococcus medium no. 110 (CM0145, Oxoid U..S_,$_#\.:l....,~l 

Vilot Red Bile agar ~1~1 A,, ? ,,a;;ll ~l.ft..-JI c)L.i .Jt.;..l ~~~I 

.Salmonella enteric ATCC 13076 ~fo. ~ (VRBA, CM0107, Oxoid)_ 

Listeria- selective agar (LSA, CM otill....ll ~~~ .Jt.;..l ~ ~~~ .illjS 
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~ ~ .Listeria monocytogenes ATCC 7644 /,;.fo. .W 856, Oxoid) 

-~~ 48-24//37 o)_r. ~.J..l .)c '-'41':11 JS 

~~IJ ~W.UI .2 

~ ·- ••• 11 1 .•• ~c . 11 •. "... . t;.: .~ 11 . t. A 11 ~ • A~ 11 • t 1 • • ,61 ~ •t . t .I ~ ""'"".J"-' 0.:~ - v-..;- J ~ J .,..,....., 1..1 .• .,_, 1: '"4 '"""'-~..~ V"' ....... ~ .1.3 

~ ~_;ill_, ~1_, o~ '-$~'11_, ~~1_, ~WI ~~~ ..bL::J .J~I ~ 
J ~) l:..':/1 Q ......w.JI J)G._ · L:;,:jj')l ~ .L. ~ ... 11 l.J .. ~ell · tl ·j u~ -' . _) . !,? • (.)A _) • ..)-=-! ../""""' -~ (.)A y 

~ w\ . ., k-;, .. 11 ..bl:w 0-o ~li.ll ~~ .t9hi.... _;.6! ..b....jiA J_,~l u-<:ayy -(2 

(Salmonella enteric ATCC 13076) rl,~ ~~WI~~~~~~ 
Staphylococcus aureus ATCC 29213 and) rl..>-_,.. ~ ~_,.JI ~i_, 

ual.;,-;,. Jl ,,) ~_;;..:;11 0---o ~i .(Listeria monocytogenes ATCC 7644 

L. onocytogenes and S. ~~ ~ ~li .):lSi ~i ~.).11 (j,k'll_, J_,...s.ll 

L. L:!fo. ~ ~i '-?_,__j ~L.:i u~ J_,...s.ll uak-;, .• lJ ,jlS_, .enteric 

~ ..):J) Staph. aureus ~fo. ~ c ... .ol8.8 ~~ ,;b!) monvcytogeAes. 

J~l u,..,k-; .... lt Nanasombat and Lohasupthawee (2005) ~-' ·C=-..ol4.1 

~~ _;.b! c_,l_;:i_, Salmonella spp ~fo. w'l'".i....._, tl_,.iY ..lt.....Ao ..bL::J ..U ~ 

. r.o12-7 0:!-: 

I.LA_, .;i__._;.,y..JI ~~~ .)c fi~ ~li '-?i ~~~~WI u,..,k-;,.JI 

~LJI u,..,k-;.,. Jl ~li ui ~-' '-?jjl Arora and Kaur, (2007) C'" J.Ui ~~ 

rl-» ~ ~_,.JI_, ~WI ~y..JI ~.fo,Jl ..l\....4..oS ~_Ji.ll o)_r. ~.J..l .)c ~ 
c_r;.I....JI l'WI ui JJ .clJj '-?Y-:.J .c_r;.L..JI .)c ~WI u ... k-;,,..l~ ~).i.J~ ~ ulS 

· i · . .J . ..l L.ll l' WI · J,..4!i l.J · .~c: · tt o..lL..:......ll wl.JS · -'1 ~I '- o ..l! ..U u U:1-='- 4.,?-' _) . (.)A -~ • ..)-"':' (.)-<'> !..S"'*"" _) 

Arora and ui '11 ~ ~LJI u,..,k-;,,.l.J ~..):lA,Jl ..ll.....Ao ~li ,·,_,;-; ~ ll:i.....I.J..l 

_)..ll! J:S.Ji J!i y. (l'L. J..lOO ~ ~ rl-» 3) %3 J:S.Ji ui _fij Kaur, (2007) 

.cll.LS_, Salmonella typhi rl-» ~~WI~~~ ~..):lA,Jl ~ wl.h.) ~ 

.Staph. aureus Jj... rl-» ~ ~_,.JI 
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IIIII' ·· .. 

uL..S.! Staph. aureus 4fo. ~ (P>0.5) ~_,k..o (_-;__,_;A.:_, .;f.t.xl ~bl\ L.i 

r..j~-' ··~22.4 o)..li.. ~I~ _>h! ~ r..;J..II_, Jij_folr..;_k'il u"'k-;,,,ll 

ii.J4l:JI w-'=jll ~~I 4~ J~l Jij_folr..;~'tl_, ~~I U"'l;),,.}l 1.~ 

Knight and McKellar, (2007), Cava et al., _fo')l_, J~l ~ ~ lfJI 

oi.....A ~ ~_; lfJI ~)I w~_;.JI ~~ <.J..cJ .(2007) and Goni et al., (2009) 

Eugenol, 4-) J~)'l ...,_&y 4~1 o1\ ~ ..l,!~ ~i.J ~ lfJI_, ;;.J41JI w-'=)1 

.U ui ~ r..;J..II_, (Miyazawa and Hisama 2001) (allyi-2-methoxyphenol 

E. coli, L. monocytogenes, ~~~I 4~1 <.Y> oJ,!Jc tlyt.x J~ ~i.J 

C. jejuni, S. enterica, S. aureus, L. sakei, Helicobacter pylori 

(Friedman et al., 2002; Walsh et al., 2003; Ali et al., 2005 and Gill 

~LJI u"'~;,;, oil u1 Hoque .. et al., (2008) J.....;l.._, L..S .and Holley, 2006) 

w .. ~<.11 . ~21 I~ ..l~ 1.~ Jij .~11;; \.J:JI w ·.II .cll~ 1.- <II 
-~ (.)--" (.S"*"' ~ .) - -'=Y -' (.,?' ~ -' 

u1 Pandey and Singh, (2011) ~_,1_, .~ILi.\1 ~.):. uc .U_,ll.JI ~~~ 

,Jy~'il: u"'k'"'"ll <.J..c r..;~1 ~ 1.~ .U Jy~l: ~~I Jij_;Sjl ~ 

~u <.Y> -l:!JJ -l:!J.:JI_, r~w1_, r~ts:n_, L>"h..i.ll_, ~)I ~ y.a\.Jc. ..l~., 01_, 
-4~ ..l~l ~y~l ()"'1.;).,,}1 

4 ~~I 4~1 ~ r..;_,! ~i.J Jij _fol ~WI u _,1.; "i , Jl ~ .cll~ _, 

~I o1\_, -(~18 o)..li.. ~I _>h!) Staph. aureus 4fo. L...::.~_, ~I.JJ.ll 

~_; r..;J..II ~I _>h! uSJ_, Arora and Kaur, (2007) ~l ~.; L. C"' ~ 

u Jij_fol ~WI uol>"i,,oll u1 Hoque et al., (2008) ~_, .cll~_, -~14 JA ~J 

~ ~ ·~15.6 o)..li.. ~.):.!.h...~ Staph. Aureus 4fo. ~ .b.,U.o ~i.J 

~1_, L. monocytogenes. L.;fo, ~ fi~ 1.~ r..;1 uol.;.),,oll 11\ ~ rl 
.Salmonella enteritidis 

~ L...::.~_, ~~I 4~1 ~ 1..,U.o ~i.J .l:.i! ~WI uok),,,ll uts! ;;~I L.i 

r..;~'il u,..;l.;,"iwll L.1 .(P>0.5) 4~1 .;L: uc ~_,k..o ii.J~ S. enteric 4fo. 

~.>.U .d......I.JJ.ll ..1,!! y_jlS..:ll tl) <.).a r..;t.x ..l~ 1.~ r..;11~ rl! ;;~ ~~1_, 
4.JJ.l ~ ~-' ,)L.,LS ls,oy•"i ~ 'i ~~~-~~ J ~J .cl\j ~~I 
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1. w .. ~c H Jl....:o.JI .b~l · ~ · ~ · .11 wWS · · 1\ · .<-:-: 'i ' · - · -: l\ I ,:o_.:,-; I .J~ -~ uc ~ . ..r' u~ ~ c...?" J .J ~ 

~ ~)b ~llA u1 Antonio et al., (2010) .l?-J .(~ ufo. I.A~t;) .U..ts 

~Y- ~ 1~_,' Streptococcus mutans L;!_fo. Jbc13 ;;~\ ~ ~.JJ L>.H 

'"'I ' · -. -~11 ~ · .<·.-: w .. -:en Jl....:o.JI .b~l · ~ '· 'I w\..6. · 'I · i l\ ~ (.)A ~ . • u~ -~ uc ~ . ..r' u c.r • 
. Daglia et al., (2007) fo L...S Jh Jcl.iJ 

( w....Jl ul ''il±.h....._il...ll) '¥( ) ~~~_;b.! i.j.). ~ ~ .. 

Staphylococcus Salmonella enteric 
Listeria ...:.,1. 0 1.;,; ,.1\ 

aureus A TCC 2 9213 ATCC 13076 
monocytogenes 

ATCC 7644 

0.9±13.0Eb 1.1±18.1 Ca 0.5±14.3Cb :;~~Wl 

wJ wJ wJ 0~ <)p.Sll 

wJ wJ wJ ·~ cj_k'l! 

wJ wJ wJ J.M,ll 'Wl '-.?' ·-
0.9±14.1 Db 0.4±12.3°c 1.4±18.8ABa JM.ll .) p.Sll 

1.0±15.9°3 0.7±13.5°b 0.5±14.0Cb JMll '-# _k'i I 

0.6±18.0Ca 0.5±11.7Ec 0.7±16.9Bb Jii .J.ll ~Wl 

1.4±17.7Cb 0.5±20.483 0.7±19.0Aa Jij .J.l! <) p.Sll 

0.5±22.4Aa 0.9±20.4Bb 1.6±18.8ABb JQj .}JI lj _k 'i I 

0.4±20.68b 0.5±24.2Aa 0.3±20.3Ab n J~ _,JSJI - - - J.) 

(3= w) .::d...t....ll ~~_,.;a.. Js) J~_, f'"J&. t}J ~ J_,_ll voil c)·~ ~'il u.>"''il : ABCD 

(3= w) .::d...l.o.Jl ~ ~_,.;a.. "-'.) J~_, rJ&. ~!~ .....;.....J\ voil c)·~~ ~'il u->"'~l : abc 
(r--6) fo.~l .,..£ )oi ~ ~~ _;1.! : IV 

.,..£fr'~o J.!Sfo.: n 
u..!.:iS.:; rl: u J 

~ 1!.!\.l:l.\ ~~ J\l ~.< ~ r&\ .2 3 ~· ' c.r- .J J.:""...>J I.J" • 

Minimal Iphibitory Concentration, (MIC) 

l;fo.!lJ j\~ _;,!1\:: 4J J c:..:.;:, lfJ\ ..::) .J;,~ ..... \\ ~ ~~~ o1o ~>\.»J ~ 

JL.a.. .bl....;u ~i .;JI d · nk'i.HI\ CJ.o d.J:!Sy J!\ 3 JJ.l?- ~J -~~~ 
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. : 

L. monocytogenes <!JJJS.J Staph. aureus ~fo. .~I.J.ll\ .l,!! ~y.JI ~~ 

S. ~~ ~_}iJ~ L.J\.,.,).;:;,,AI\ ~ ;;~ ~l....:.. ~~~ r\.» ~ ~_,...l\ 

:i....,Jti., rl-» ~ ~WI 4~1 J r_,h..JI l.JAJ ·rl-» ~ ~WI enteric 

l.J-4 ~ ~ 1.$~ <;_>P.~I 0~ <!JJj.J ,~_,.JI y~l uc ~~\ wb\.....4JI ~hi 

.).l;J ~_).:JI c::...b...JI ~ (Lipopolysaccharide) ;;~.a.ll w~fi...JIJ u.JA.lll 

Nikaido and Vaara, 1985 & ) ~~~ wb\.....4JI ~hi :i....,J\.i., ~ L,.... ~~ 

(Plesiat and Nikaido, 1992 

0.5) .LJ:,lill wi)-.:!S_;114~ ~L.........:.. L. monocytogenes ~fo. w..1.;1i 

~ .Jij_jll ~_p.Sl\ (j<>l.;,'j,,A\\J ~ r.;_k'J.\ uoi.;=;,,J\ l.J-4 )lSJ (J...fr\~ 

l>----' )LS.lr.;_k'J.I uok\,.Ail (JS.l.J ~\.......,..l\ ~Staph. aureus 4fo. w~ 

u,.,l.;.=;,, All ~L.........:.. S. enteric ~fo. w~ r.;Y..i ~ l.JAJ .Jij.ftli.J ~\ 

O..l....__:o,.i j:Sy J!i) Jij_jll ~_p.Sll (..)0).;\,,AI\ <!JJJS._J Jij_;ili_J ~~ l.J-4 )lSJ r.;_k'll 

.(· 1 / I ·- .IL 1 ~ u..o r ~ -· 

J!i J ~J r.;:lll Pandey and Singh (2011) ~ ~~..;.. L. t:' ~ c..j\:lll\ ·~J 

Staph. aureus ~fo. .l....4 ~ o\.1:..) ~ .J~ Jij_jll ~y..Sll u,.,I.;=;,,Ail Y-S.Y 

j-.,!Sy .h..........jj..o J!i J Hoque et a!., (2008) ~ <!JJJS. .J,..frl~ 0.385 JA 

_,AS. aureus ~fo. .l....4 ~ o\.1:..) ~ .J~ JSj_jll.}WIJ ~_p.S.ll u,.,l.;~,,.,l) 

.~_;JI ~ 2.3 J 2.1 

~L....:.. w.l.:i ~ y.JI ~~~ t 1 ~~ ui l.J-4 ~ )\ ~ .u1 _;S:lll Y-~1 l.J-4 J 

~l....:.. ..:.u1S. r\-» ~ ~WI ~~\ j 'J.) ,;;Jiill .}WI ua1.;).,Al\ al;...J J!\ 

Staph. ~~ ~ .):Sy J!i J;...... ..li! ·rl..r.J ~_,...11 ~~~ l.J-4 ~~ .J~ 

~ .J,..fr\~ 20 r.Jiill.}WI u,.,I.;~.,Ail L. monocytogenes <!JJJS._JGureus 

J!i J Antonio eta!., (2010) _;Sj .S. enteric ~~ J.../rl~ 10 u1S. 

4fo. .l....4 J...j r' ~ 5 u1S. ~ti~ 7-6 ;;.l...l ~~ r. ~~ l.J-4 J:S _; 
·r'-» ~ ~_,.JI Streptococcus mutans 
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· (Minimal Inhibitory Concentration, ~ ~l.u.} ~ .J.lU J:!Sji Jii :3 J.J~ 

.J.i.jjill.J J..+.!l.J o_,..a.!l d .,.,t;;, .. t MIC) 

( J,. ( ('\ ~) .b;,.. )#. _; J!i 
Staphylococcus Salmonella Listeria wl .... t.;; .• \\ 
aureus ATCC enteric A TCC monocytogenes 

29213 13076 ATCC 7644 
20 10 20 :;~~WI 

1 2 2 ~ ~_,..s.\1 

0.5 1 0.5 ~i..S_k')l 

10 20 5 Jil_j!l ~WI 

1 1 0.5 Ji.j _jll ~_,..s.\1 

0.5 1 1 Ji.j _jll • ')I i..S.):lJ:l 

0.003 0.003 0.003 n J~J.)_,!S.JJ 

Staph. aureus 1.:1~ Jl...i:u.ll ;Jofllll2w..i .3.3 
.------------------------------, 

7 

----: 

-:-~ 

4.5 3 

-" 4 

3.5 

.... 3 

_,. 

,:.Ui Staphylococcus aureus ATCC 29213 l-:1~ JI....AAl\ o_,..a.l\.6w..i :1 JS.,!. 

~\~\jli 

· Starph. au reus w · ::<. 1- · ·-- ·11 -o -- :.t) • whlS • 10 •t:; ~ >" -~ ~ ~ J&-"' 1.)"' •• _JJ .):!J 

..l\...4__..1.~ w.L..Ji d.hWI · L J.W 1 - ·'- J..-.=,.:l.Jl 't:illl .1 ..i -'" •'w . ~ u. - ~ ~ J ,.J ~. 

1 ~.J ~Jlllui u,:,u ~I~ .iy:;,4-o AJ\....Q)'I ~Staph. aureus y~ 
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~ _;;,lu ySi ~ u\.S ( 1 r-9 .J J_,.l.?- ~ u¥ fll ul:ilA wu fi-. _):..li) 7 r-9 .J ~ms _, 
~ \..c _\ o J 3-2 · IJi.:..J l.J .. ~CII JIJ.ci ~~ ~ ~~ J.ll J.J! l.J .. ~CII - _.) y .)_J ()A .) . -~ - .) - -~ 

_»,\.:;1\..: wyy L. w_,h .)! y~ Jh.a.JI _»,\.:;11 1~ ~Y- ..l!_, .~1 o..l...o ~\i;i 

w_,h .)! ~i '-:?ill_, ohl_,ll ~jlll wUfi-. 0:!-! (Synergistic effect) ~_,LUll 

..b.h .l.?-J Ghanwate and Thakare (2012) .w4:!Sjlll ~\..: uc ~I _»,\.:;11 I~ 

<L.J :.w Kattha . _ _.._._.,_, _ wLu.· A-4 betel l.J w ~~ -~- wlu · .Q • jll wlu '-' ...,----. '- ~. yy ~ . ~ U.:rY- . 

lj___., ~I..,JI I..SY:.J 'i..S..l.:.. ~ w~ JS _;;;\:; <JA _fi.i ~y..JI y~ JLA., ..bl...:..i 

_»,U ~lyJI ~ .l.?-J:l ~-' .~jlll o~ w\.:Sy 0:!-! ~_,LUll _»,\.:;11 J.»_,l _»,\.:;11 

'l.:i..i 'l:llll I~ . ~ ti. J.= \..ill...u 'X .illil ,l.J --~<.11 . tl ·i l- 0 -~'1 .d...uS -~ -'~ ~ .J - -~lJA J-l~ ~ .-Y 

·<:?Y...i 
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ABSTRACT 

In this study, the water soluble, alcoholic and ether extracts ofthe Arabic 
coffee and its constituents (Elettaria and Dianthus) as antibacterial agents on 
some pathogenic bacteria (Staphylococcus aureus, Salmonella enteric and 

Listeria monocytogenes) had been studied. It was found that the alcoholic 
and ether extracts of Dianthus exhibited a higher effect as growth inhibitors 

.~ 

on Salmonella enteric and Listeria monocytogenes. While, the water-soluble 

extract of Dianthus exhibited a higher effect as inhibitor on the growth of 
Staphylococcus aureus. Also, it was found that the alcoholic extract of the 
Elettaria had a strong effect against Listeria monocytogenes growth. On the 
other hand, it was found that only the water soluble coffee extract had a 

significant effect against Salmonella enteric growth. In another section of the 
study, effect of the smallest concentrations of these constituents that may 

inhibit the growth of pathogenic microorganisms had been studied. It was 
found that Listeria monocytogenes had very high sensitivity to very low 
concentrations (0.5mg/ml) for both the ether extract of Elettaria and the 

alcoholic extract of Dianthus. While, it was found that Staphylococcus 

aureus had the same sensitivity for both the ether extracts of Elettaria and 

Dianthus. However, it was found that Gram (-) bacteria was twice more· 
sensitive than the Gram ( +) bacteria from the coffee water soluble extract. In 
the last section of the study, 10 different combinations from the Arabic 
coffee and its constituents and their effect on the Staphylococcus aureus 
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growth were studied. It was found that the combinations which were formed 

from 29.4 coffee, 3.4 Elettaria and 0.8 Dianthus (giL) and from 18.5 coffee, 
2 Elettaria and 0.9 Dianthus (g/L) had the highest effect on the 
Staphylococcus aureus growth compared to all other combinations as good 
inhibitors. Therefore, use these combinations during the Arabic coffee 

preparation to have the highest effect against the pathogenic 
microorganism's growth is recommended. 
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