2012 G yrawd = (13) A sl — Guel )30 Sipadl ja 5Y) Uae

s 0] gl b 53 Ao
2012 Aty (13) iy didadf
103-85 wa o0

abaaS (b i1y o) L] diial | 1915 e il &0l it lalibinis il
Hdiid] g e | o el 1t il £ it

rla o 7 ¢ uial e (3lhaa
¢ AgaeYy Aol ) askell BIS cdpdaall g o1 A gle and
1 el Ayl ASLadY ¢ Jmd elll) Anals

Jaadl |

LSl s Ji il uedls 5 seill B JuaSlly ALl palitadl blis Zul 5
Staphylococcus aureus, Salmonella enteric and  Ju I3l e A gl dis jedl
Lie i S Jo g LA Sasl aliiudl glm:i .Listeria monocytogenes
Lab a8 Sl el BUANTN * - L. monocytogenes and S. enteric LSl
s L o8 il oad Olesall (Joasll palsiud) G Staph. aureus LS ab ¢ 5
LofS i bafie il ki Sl aldiuadl S8 5 g8l Wl . L. monocytogenes. \ 58
LS Lagds laa] o ol 385 8 Al e . S, enteric LSy Lo guad s Ruin yol
0.5) 4Lkl <3S sl e Zuslus Lo monocytogenes LSy @l A& (MIC)
el Ly il Sl paliiaddy diell (g1 paliindl o DS (ol mulle
ot -JE Ay il e DS oot paldioall oK1y Loubusdl i Staph. aureus L 5S
o dyal Tmdl LS e il e Aules oe dieal AL L
Staph, L,iSs s A yad sl e LS 5 10 530 A 55 sie g 5 5ell el Galitid
4 ) Sy Ji 8 0.8 5 Ja 3.4 bl 294 o &ygad WSl o cui qureus
o3¢} dlme Jalts St b el (ele /ol n) J % 0.9 5 die 2 5568 18.5 o 4y gadl
e Gl ada alsdiuly et ol 538 ey Al a8 LS U oo LS

s yadl U i€l s bl Juadl e Jgeandl 4y yall 5 gl Slac)

&5



Lyl 5 6l Clialiis il L.l e o afial) deae (Sl

2l f -1
U RN BN IO - PPRR.A I CEUI LT PV IS T IV SPU - W P
i e el g liid) Lpankny LgieSil @llig Gy el 5y el Aud b Laseas s
Bl o S glel (e g oS laliad mpan 3 G el 5 gl pali Ay sal) 5 5l
S S Usea aladl lae e 5 pione Fheay Llyl8 Sy 15 liad

e Ll o Lginday SEEV) 0 U ol arest day Ay sall 5 el Slae) o
e dlh s L o sl g (oleasd)) gl Baglaa SN Calims lld any L a3
Joltiny by o) e I Led) iliay 2By Gy pall 558l 5 haae 46Si 5 paka clac}
Sle G5l G il oda JS Sl paliies o Jgeaall oSay Dla 55l 030
Gy -eldll 8 AN S Hall 3K 55 gesl) el iy Sl saudall 3 LLaN gy 3
Sl Ll alas Y 5 gl a3 of SAL jaaall

Ll S el (e clie o 5 a3 3 o e 5 5gall | Sliassl) S A ()

Daglia et ) pasaid dalee 80, <85 a0 5568 3 Sal 53 5m g0 (5555 S
il el LS all e dilimal I Aaabne e S o(al, 2007
slea ol il Al Jofe il ) G 3 il Zan il el it Ll e 53S (550
(Johnston, et al., 2003; S8l (ailall ol 5 il jhall slaad) il y Aulaall
. Kendrick and Day, 2007; Ohshima et al., 2003; Rosengren et al., 2004).

Sl D Ao paall LSl sliaall 5l a3 il Al i il aal e

B T A sall g 0L G oSl g g om0 13e e fl3 e Algndl
(Almeida er al., 2006; Almeida et al., 2004; Daglia et al., 1994; Al =
LSl aliadd il S0 calisy . (Daglia ef a., 1998; Daglia er al. 2007
I gl Ly 53, (Daglia ef al. 1998) 5 5¢ill el CuS ) Cona
8ol e aliilly arenill e 356l o gt LA Zamiaill Clleally dilisad)
Daglia et al., 3 s (Farah ef al., 2006a; Farah ef al., 2005) (<)
o 835 sall (05l 20 e i) adl (5l sl LS o (1998)
Staphylococcus aureus and Ly ;i€ da o il 5 a—dsel Lgh Al a5l

86



2012 & sramn = (13) &8 20l = Zol 30 igall 8 531 Al

):GLIJ\ o Daglia et al., (2007) c_..a'aj 4_'\ e (B . Streptococcus mutans
ot 8 s sl LSl Y g pdl) 35352 5all Streptococei LS slad)
LS ediinad (ghall g JI5 S ola Jifinall y J15Sslall S so Jio lan ALIE daiy 5 gedl
s oS Bal e 3gm g b 2 S LSl bl a0 e o Y L L
el ua il 5 pedll 53 5m pall Bmalall LS el (o ¢ fall) sy R ) ol
1S Lo g gind ol puadll 5 il (b QS LS oda il slime il sl Ll ol
V) L g Db Bmanall 55l Ll (55680 S 5 e %10-6) 55 Sl (0 35S
a8 A1 e s e (Farah ef al., 2006b) 3 sedll cuS 5 (e dab 5 80 %0.01
Jin eal 5al (550 3 5560 (g8 Bpmal LS5l o (il g
354 5180 5139) Trigonelline, caffeic acid and 5-caffeoylquinic acid
Furuhata ) Legionella pneumophile L iSd sl b G (sl e g
Enterobacteria e saad ialill i o€ Gli oY1 e Liad o er al., 2002
sl Iadll Streptococcus mutans L 5% e QIS5 (Almeida et al., 2006)
(Almeida ef al., 2004) Saud)

el i, ocll3S UG sl s 5 5l Al 3 pall i (55l Anls e
St gl la e ol Y aal Cardamom (Elettaria cardamomum) sl
Jt gl d<le Lale (3lhy Zigiberaéeae Slalpa ) Alle afiy 5o 5 o6 seill Aliadll
e sl ol Bl Culin€ cpuall g 2igh 8 dagll padiian s .(Ravindran,2002)
e blzs Jagd qagealy (Ravindran, 2002) eleed) Gl jle o paliilly pungll
5 aal Al sl LS ey ol g el Tullad) LSl i il Sl
(1991) Kubo et. al., Cu'aj LS .( Mahady et al,, 2005) Helicobacter pylori
U by e W b gy a1 usedl Al il 5 S0l aliae Tl 41 i o
Bacillus subtilis, Brevibacterium ammoniagenes, \— 5% e 2ol
Streptococcus  mutans, Escherichia coli, Psudomonas aeruginosa,
3_sed 5 ¢« Enterococcus aerogenes, Proteus vulgaris, Staphylococcus aureus
Arora and Kaur ,—S3 M5 . Penicillium chrysogenum ki Candida utilis
e 5SS gy 3 (58 Bl Ll gl Gagend LD Galiindl o (2007)
i el Uikl
87




J RSN z—i-“ejidﬁﬂ’gébéiﬁh"aﬁd@gﬁ' SVl
8 a3l i U laely o, 2 Cloves (Syzygium aromaticum)
Broadhurst et al (2000, Suganthi, etal., (2007), Dearlove ¢ al., , <
Lli s g g Sl Al Galiny ¢l (2008) and Shukri er g7, (2010)
Insulin-like Ol L, el Ll oy 41 Uy P ST RN
e . Ll g Jdiall o L STl 1 553 5 .biologica] activity
el 4] & 4kl poandl o 51l 5_zall Aspergillys Xavus Jio o, oSl
S B ORI S Al Galiid o g (Omidbeygi ¢f 47 2007)
Al s A<, (Sofia ¢f al., 2007y s Weaidll Bacillyg cereqs
Staphylococcys Jie L3 Y sl Gl L o) SlssSedl e vaall L.

Caiand Wu gy R Ly . luteus, ang Candida albicgy
S Gl el LY Al Y D) LosSdl 2z L, 6 Jis @ (1996)
Lol Y D 5a I8 ﬁ% Jés Ll
ey 5 gl b3 gJﬂssénaL.;MnlaLm,@ﬂl ssgdl Lo uoal Sl
sxm@yiwtulcqjgmﬁuﬂl 23 e Congdl IS el ¢ laa (Lls
Lol sy Leblas 44 ., Gk oo Ju el Jie lelilasy 3, )

laal g g0 g
AN 5 Lag 5 gqi 1.2
JlAsyl Lo e @ larans oy S & 554l e panll s
eluady) dg, Ll 3581 JiEly Ll allig,
Lo el W‘J 2.2
88




2012 &aw e —(13)r\sﬁm‘—aﬂ;b)~n¢,¢ﬁj\ﬂuy

gl apeatl Sl e Aiapadll Uy il Y ¢l 4
Staphylococcus aureus  a America Type Culture Collection (ATCC)
ATCC 29213, Salmoneliq enteric  ATCC 13076 and Listeria
lealadinl cpad apaailly Ledaia @y «monocytogenes ATCC 7644.
clalitua juaai .32

Clide e aaly JS LS 3 gan e &s&gq@s,@s,dsﬂu,d@@
Ghoeel unall plaatinly Al oLy Jsliadly oY) U8 81 a, duledl 2
Ao plainly &3l i 5 5 L(IKA, T 18 basic ULTRA-TURRAX, China)
@Jhi_ﬁ;}lC_.:feus:uggﬁisf@zjg’(WhatmanNo. 1) ais 5
a3 Gl plasiuly I S S il oy alal &5 e Sia 0.45 80
SO ool ll s S e Jpenall %45 5 m a0
plaaiuY %80 Jsal L8 Glall cilialiindd o o A EN I W P -
oSl alad) el 48 el

Claliiuall Lol slad blad Las) 4.2

Agar well diffusion syl G B P e LY 25k crsi”

238l Schillinger and Lucke, (1989) 4, L o ae 4 LS method
bl 5SS Bilall L paddl U <) Lo Glaliind] L sl slead) Ly
1= Nutrient broth (CM0501, Oxoid) il (3 el 25y S A gaall U asyl
o3 e e 1 GBS 238 G e i e 4 el 8 s34l 237 s
4y e de 100 o Gl (3wl 48, 35 610 e Ssing) Ol
ples A4 2°50 45 3 e Nutrient agar (CM856, Oxoid) daixdl gadl LY
RV B st 85 g G i sy T ol (ela
dsasl (3 4 claliied) cude .l 6 SRl el Y1l Ll
CEJS et S ey S 0.45 X REE VIRt e plasiul
JS Spray mlawll delu Cacal saal GLLYI S5 (Sl Sie 100) clialiiaall
30) JsSsisira s SIS0 Jglans o Ligas o3 DY Ll L LY clalina

&9




el 55l ilialitine il L sdla e 758 ¢ aiiad) dens llas

A WS (dia s Adalia die Siydiel (i Jslae iy sSie 100/6) aske
Gapn o GLY Cus A Akl AieS Al Joadly al, Jatudy
Csas Aaliall GLLYY 4 LSl O e el s delu 48-24/,°37 5
6 il i diamia) Y i e et (e AdA Aikid) U lE S
slad LAl gad (el JlaEll 1 ey JAed ) Zal absiuly (Juedl

Ll e G Ly el o3a sale) o5 A el LSl e cilialitid

(Minimal Inhibitory Concentration, MIC) Jasfii &aa) e b 5 5 J8 5.2

Mueller-) Jlal ¢ila She @ oadiuly SVl caisdl) 34k o Jladl
Aislanddl Lyl edll agae 4kt bg (Hinton Agar, MHA, CM0337, Oxoid
2 .= (Clinical and Laboratory Standard Institute, CL.SL, 2006) 4.kl ,
<l opelal N clalitid) (e da jdie GBS S jamal W5 eell LoaSl)
N Sl o Al o5 . Jefal yalle 20 A s (e i edd) LSl saliae
3 Ao Glo gl sl Al (MHA) L) e J20 Lo (5 5585 capld]
g e s culiall g s Gib (A e &5 57 lus 7 e el el 750
I isSa sy 410) ddiad) im el Ly i€l de e e ily Soa 5 Gkl
(Al daaS alitine o LSS (e g s IS Gab pladind 23) (afsentinall
Lo il 3 G gaad €l AalY Giayd sl U8 de b Cooas LIV S 5
el B LS ek ouad 2237 5 e Aa o o Gl cias . laY)
O JsSaiiine ) 5lSH e da e <3S 5 pladid 5L (dele 48-12 () ddailiall
AL A8yl by o )LA) 5 xn e (5 sn SmeS Jofolsalle 0,005 ) 0.001
Lkl s o LSS (e A8 e g s pae Cial S5 8 1T 5
Iy al) 5 ol Sl 6.2
Bsd s 5 AY LS o o B85 Ll Dilaall o gl p 55l )3
10 Jae) b per Dleiudld 55l (gane (o aalidl 10 sledind 5 SN (gt
S (1 oy Ui o A ge Y 23S ) pgtist )l e 5 el e LS 5
L iy L pall 5568l dae) (B Aafia 205 45 Hha a5 Agibiia dlae Y 45
90




2012 Ziw ey — (13) 4 a0all = Dl 30 agall o Y1 dlse

G & i iy Gpaladl 8 il Gl 5 Gl J 50 e Aaual oL opdd
Aalal 5y sl 3 Jiay diel padae o 5 el o3 o L pilie Ll s
&_VJJHEJA\A 08 ‘A@.U ce\S;‘L\B}.ud\ ‘_BLZ\J s\.g::_)\‘);ujc.kl.i;ﬂ (3_\_\_“)

A yal 8 daddiiial) 3 pgdl) CURIR 408 )5 1] Jgda

o ok o o

N AR % N
0.8 3.4 29.4 1
27 - 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

L paad) Ly el o 5 ggdd 56 .7.2

Ly ALY 2l il el L aSll Japds 5 ALl 45, jlally 3568l dac) amy
Y (3 seks ) Aelu 24-18/2°37 5 sa Ao Lo siadl G
JSEJML}SA;AAJQOd@gh&cﬁs\e)@!t\yfmt)&&hds
oo Aol 43261 aays heall (e b LSl Ball S22 i Sy 5l e
.60371_AJJ
dua yaal) L, o 8.2

iy cwadn L Staphylococcus aureus ATCC 29213 L ,a8 a4l

LS .Staphylococcus medium no. 110 (CMO0145, Oxoid (S S sLétiayi
Vilot Red Bile agar e}y sl du suindl ¢l jia W ~30 lal 4ty crosnud
.Salmonella enteric ATCC 13076 Ui 2l (VRBA, CM0107, Oxoid).
Listeria- selective agar (LSA, CM  slaudl Gl el 25y cueasiud &l

91




ol Sl Clialitis il e e 2 e i) dens Gl

Owa—ad & L Listeria monocytogenes ATCC 7644 LS axd 856, Oxoid)
el 48_24/?037 SJ‘_); %JJ L‘:J‘; (jhj:y‘ s

i 1 aibiedd | .2

Al LSl s Ji 0 g g g 5 gl Chatitoe LAY Jald e 1.3

2 Jaily daells 3 seill (6 V1 oSy 3Ll alind) Ll BRI PV
dsia) DYl 4 @l Dl e Lyl A8 5k A yeall Ly agyl) Oa gl e
e oISl Lt e Al Lyl A 1 L i Jal n pes (2
(Salmonella enteric ATCC 13076) ol )= disa 14 L yaddl | sl
Staphylococcus aureus ATCC 29213 and ) IEUBSENE PV b R O P
el Wl o Ayt o . ezl L (Listeria monocytogenes ATCC 7644
L. onocytogenes and S. | i) bt 2k S el Jas el S oY) Jasl
Lo LopnSa o b f S8 sols Oleall S Galiiull S Lenteric
Ly i k) Staph. aureus U i<, ol (p18.8 Lyl ki) monocytogexes.
a8l Lalsiid Nanasombat and Lohasupthawee (2005) aa (?.«14 1
Lyl ,ki - o 55 Salmonella SPP LiiSs 3y g1 Y ol Lalis 41 Ul
e12-7 oy

13 a g Ayl Qﬁ;ﬂ\écﬁgﬁtgi)@gdﬂﬂ@wl JEPRECIA |
Gl paliin ) 536 of aay 3 Arora and Kaur, (2007) so i da il
olon Lal L sl y A0 Lyl LSall sl 4450 50 ja Gay e (gl

GAL el o Y b (g a5 il e S alinll L,lEdl Ugeuin o<

O G (s -l Ll e Jumdl €l 3ol LSl padatul e 5,08 4]

Arora and i ¥} J Pl palaiiall Lakl slia, il s <l ol Ll

U 385 8 e (ele 4100 U< o> 3) %3 S 5 of S Kaur, (2007)

A< Salmonella typhi ol ox dasal LIl i yaddl |y i<l b Slaa) e

-Staph. aureus Jis of ja dipal L sl

92



2012 4 rewn — (13) ad 22ed) — Dol 50 il ja 5Y) Alas

oLSi Staph.  aureus LS v (P>0.5) Lsine Bk S bl L
6 5mns ep22.4 o 3ia Loyl Adlaiad 8 Jaan 35 Jis A 5 AN palitl
5Lkl g 3l e pedd) LSl sbiaddl Jiiill (g8l y (Jeasl) Galitudl Ll
Knight and McKellar, (2007), Cava et al., ¥y Js=SI & alats Al
sl s a0 A ) LSl pal (e .(2007) and Goni e al., (2009)
Eugenol, 4-) Jsual¥l o€ e LoaSll o3 st 5l L Al 5 bl gy 3l
al o oo 35 (Miyazawa and Hisama 2001) (allyi-2-methoxyphenol
E. coli, L. monocytogenes, Jie dua yadll LSl (e sas3e ¢ Y alaas il
C. jejuni, S. enterica, S. aureus, L. sakei, Helicobacter pylori
(Friedman et al., 2002; Walsh et al., 2003; Ali et al., 2005 and Gill
S palsie 3 of Hoque ef al., (2008) +s) LS .and Holley, 2006)
LSl e AD2T o abiae Jalts Jiiill 5,0kl cogy 3l GlliS, dadly
o Pandey and Singh, (2011) pasly .eli sl G sl o A siiad) dia yual
DAL paliiud) e 58 Jan Lalis 4 Jpiliaadly Jsasll i @) paliiu.
5EL5 e 3 sy e Wl paall€lly sy i3 Jia ealic sas ol
sl slad) il Galita

A A yeall LSl a5 ol Ja Al Al palinudl ekl Sl
Logil oy . (ael8 o laia Lyt ki) Staph.  aureus i Lia oo g Al
MNa i Al layiill Hlad oS15 Arora and Kaur, (2007) 44 o e aa 4iiie
A Jis il AL Galssud) of Hoque ef al., (2008) aay Sy . aald oa 4d)
O b cpel 5.6 o laie Jayits L8 S siay Staph. Aureus LS e hadia il
La s L. monocytogenes. Lo 58 s SYy bl gl (alitud) 1 ey ol
Salmonella enteritidis

i L et g i peall LSl am Tafie 205 i AL Galiidll (S8 5 58l Ll

GV alaiadl W (P>0.5) LSy (3l oo Lgine 5 s S. enteric LS

s a5l 2 LSS o1 gl e (Y aliaa Jabis (gl 1 el ol 5 il sl

A a ) Gt (Sl LS Lgraant 252 Y G el 55l of U Gl i s
93




el b5l Clialitus L6 L alis o 2 i 0 afial) deas Blhas

sy LSl slad) LU e Al ghall LSl 55S8 Y Lgas Gy JasY!
das Se ADe ollia of Antonio er al., (2010) 2y (hieas (5555 la il) ALIS
e 3 Va5« Streptococcus mutans b35Sy Nacl 55 sedll Gaand dayo o
PIa e el Tati 585 LESH sliaa) sl pe 2 bl LSl of Y

Daglia er al., (2007) 83 LS o She Jela

SRiAY 5 Jagdl g 5 agall claliona Lis paal) L,aSall sliaal) JLEI 12 Jgaa

(e Gl ltdas dal) ¥(ae) Lapfill bt lad
Staphylococcus | Salmonella enteric moanjz;j;?enes Claliiil
aureus ATCC 29213}  ATCC 13076 ATCC 7644
0.9:13.0% 1.1:18.1 0.5214.3% 5 selll Ll
< < d < J CEYEN RPN
< J < d < J 5562l (5 Yl
< d < < J el el
0.9+14.1% 0.4£12.3% 1.4£18.8%% Gel el
1.0£15.9™ 0.7+13.5™ 0.5£14.0<° Juell (581
0.6+18.0% 0.5+11.7% 0.7¢16.9% Ji @l 5L
1.4£17.7° 0.5+20.4% 0.7+19.0 Jis @ as
0.5+22.4" 0.9220.4" 1.6+18.8%% Ji il (5 AN
0.4+20.6% 0.5+24.24 0.3220.3%° | Q JsSuiias 50

(3= &) cOlaadl coy A pina (§o 8 29ns a3 (M il 3 gand) (ubl (B 5l A Ui aY) : ABCD
(3= 0) cdbalaal oo Ay gina Bg0b 92 p20 (e Lheall (i A 5 pieall RO A abe
(pa6) a1 ol kb Cpadalio Jopll) ik : v

Gl 230 S5 Q

(8 U A o g

b Sl o i S i Ji 2.3 .

Minimal Inhibitory Concentration, (MIC)

LofSll sliae Al W of s oW el e Zsadl e 6la) &
Slae blis cad ) claabiiud) e @385 0 3 s el Aaedl

94



2012 Lw ey — (13) phy 20all — Zel 30 upadl 5o 5¥1 dlas

L. monocytogenes X Staph. aureus L oS Anl jall 1 dia jeaall L ,5S0l
S LoiSe Al clealitudl alieal 5 5 Apbun 1 ekl e Zasal da 5l
iaglie ala Aapal AL Uil of agledl (e -plon danal AL enteric
On i e (s gind 581 N Qllly sl LSS Ge Ay gl clsliadl L3l
Jal aal skl e (Lipopolysaccharide) saadl <y Sulls saal
Nikaido and Vaara, 1985 & ) 4y Sl claloadl 5l daglia Lebeny Leo 4120

(Plesiat and Nikaido, 1992

0.5) ALil i 3 S il 4o Ll L. monocytogenes LosS S
Lt i) 1paSl altiondly digll (o) palitiad) e S (Uofpl el
e D€} (AN paliinall (SYy Apaliall i Staph. aureus L iSs < ekl
alii il o S, enteric Lo yiS Ciekl gl A ey - Jiil 5 agd
Eaal 385 i) dujill el Galitual Gl Jis aly degl (e 383 50N
(Jefplomalle 1 Lo

Ji of 225 M Pandey and Singh (2011) 4 el Lo pe (365 5030 o2
Staph. aureus LS s huft Slas) e 5ol Ja jill Jgasll paliiudl 58 5
S 5 h g Jil o) Hoque et al., (2008) ga &S . Jafal a3lle 0.385 52
& S, aureus LS aa b Glaa) e o Jai Al ALy Jsash palaiull
o il Je 2.3 521

dalin S B el LSl gl of e a2 W o ad A sl e
Alua CilS Hla el Al L,aSl o V) el AL paliidl ol Jii
Staph., 155 B 355 OF dame 28 ol sl Lon ) LSS (e il L
Lain - Jofpl yaslle 20 356800 Sl (alasundl L. monocytogenes A qaureus
J§ o Antonio ef al., (2010) S .S enteric L,iSS dafpl sslle 10 o8

LoiS am defelomle 508 @8 76 sad dasadl sl e S5

A sl 4 all Streptococcus mutans

95

a—




Lyl 5 56l lialitinn Ll L alla e 7580 ofiell dess 3l

" (Minimal Inhibitory Concentration, il &laal e a8 585 & :3 Jpan
LSRN 5 Jugl s 504 clualiiod MIC)

(S folake) L 58 5
Staphylococcus Salmonella Listeria alatd)
aureus ATCC enteric ATCC | monocytogenes
29213 13076 ATCC 7644
20 10 20 3 seall slall
1 2 2 el Sl
0.5 1 0.5 Jaell 5 Y
10 20 5 Jil S
1 1 0.5 Juiall s
0.5 1 1 Jii_all g V)
0.003 0.003 0.003 Q JsSiay )<

Staph. aureus |5 ;588 Laall § 548 LliS 3.3

7
— - 6.5
- Y - -6
——T 55 E
s
R ‘ =)
———— s S
e 8
. - a5 ¥
i P}
i ¥ 4
e A - 3.5
-4 o . R - . 3
sorpmen | v v i prowy caldi as ja

(Fell) el o,

LU Staphylococcus aureus ATCC 29213 Loy ,a83 aall 5 ogill Biaki 11 J<
Cradll i yi

e Staph. aureus \—i ;58 Jo juanad) 55l e i€ 510 b

S e lata s cnf il apes ol ui lgle deasiall gty L1 a8, JSatl

1 aiy S0 o it nnal say 8l 2Lyl ey Staph.  aureus LSy

96



2012 A jrawpd = (13) b aaadl = Geh 530 &rgall o 5¥1 o

o b LS L LS (1 a8 san (8 olaasS il ol cilisSa Hlal) 7 3 ol
iy e 550 372 e i Lol dlaef cumiadl dya Al ol a8 LSyl
DAL Giey Lo igan U LoaSll sl 800 1as ga 385 L cpmatll 500 o
Gigia N ol o3y saal gl 38 Al K o (Synergistic effect) st
Lk 1, Ghanwate and Thakare (2012) .S 3 L e Saddl sl 1
41 LS Kattha e Ol s betel  auls cojay Blude Gl g (58 50 30 Gl
1l Calll oo e ol JS 80 e st A jaddl L ,aSll sl bl
Y S PN W [ IRPRVR P Y.+ JPRVRCH I PRSPPI PP Vs L EPENP B
il g bl Ve o 55le Jee Lia Y QI (LSl g plsd o 5l A0S

(A

idilg sl

ol doa s L) Ay el Cindl ssland S Qs gostald) oy
o) il 5 e 38 a1 i glet] SISy Can ) 3] Lo

al

REFERENCES

1. Agaoglu, S., Dostbil, N. and Alemdar, S. (2007). Antimicrobial activity of
some spices used in the meat industry. Bulletin of the Veterinary
Institute in Pulawy. 51, 53--57.

2. Ali, S. M., Khan, A. A., Ahmed, I., Musaddig, M., Ahmed, K. S., Polasa, H.,
Rao, V. L., Habibullah, C. M., Sechi, L. A., Ahmed, N. (2005).
Antimicrobial activities of Eugenol and Cinnamaldehyde against the
human gastric pathogen Helicobacter pylori. Annals of Clinical
Microbiology and Antimicrobials, 4, 20.

3. Almeida, A. A. P, Farah, A,, Silva, D. A. M., Nunan, E. A, and Glria, M. B.
(2006). Antibacterial activity of coffee extracts and selected coffee
chemical compounds against Enterobacteria. Journal of Agricultural
and Food Chemistry. 54, 8738-8743.

4. Almeida, A.A.P., Naghetini, C.C., Santos, V.R., and Glria, M.B. (2004). In
vitro antibacterial activity of coffee extracts on Streptococcus mutans,

97



Ly el 5 pedl) lialitine Hili L mlla ez 58 ¢ afiel) deas (Bl

In Proceedings of the 20th international conference on coffee science
{pp. 242-248). Bangalore, India: ASIC.

5. Antonio, A. G., Moraes, R. S., Perrone, D., Lucianne C. Maia, L. C., Santos,
K. R., Lorio, N. I. and Farah, A. (2010). Species, roasting degree
and decaffeination influence the antibacterial activity of coffee against
Streptococcus mutans. Food Chemistry. 118, 782-788.

6. Arora, D.S. and Kaur, G.J. (2007). Antibacterial activity of some Indian
medicinal plants. Journal of Nat Med. 61, 313-317.

7. Broadhurst, C.L., Polansky, M.M., and Anderson, R.A. (2000). Insulin-like
biological activity of culinary and medicinal plant aqueous extracts in-
vitro. Journal Agriculture Food Chemistry. 48, 849-852.

8. Cai L. and Wu, C.D. (1996). Compounds from Syzygium aromaticum
possessing growth inhibitory activity against oral pathogens. Jowrnal
of Nat Prod. 59:987-990.

9. Cava, R., Nowak, E., Taboada, A, and Marin-Iniesta, F. (2007).
Antimicrobial activity of clove and cinnamon essential oils against
Listeria monocytogenes in pasteurized milk. Journal of Food
Protection, 70(12), 2757-2763.

10. Clinical and Laboratory Standards Institute, CLSIL (2006). M2-A9.
Performance standards for antimicrobial disk susceptibility tests;
approved standard, 9th ed. Clinical and Laboratory Standards
Institute, Wayne, PA.

11. Daglia, M., Cuzzoni, M.T. and Dacarro, C (1994). Antibacterial activity of
coffee: Relationship between biological activity and chemical
markers. Journal of Agricultural and Food Chemistry. 42,2273-2277.

12. Daglia, M., Papetti, A., Dacarro, C. and Gazzani, G. (1998). Isolation of an
antibacterial component from roasted coffee. Journal of
Pharmaceutical and Biomedical Analysis. 18, 219-225,

13.Daglia, M., Papetti, A., Grisoli, P., Aceti, C., Spini, V., Dacarro, C. and
Gazzani, G. (2007). Isolation, identification, and quantification of
roasted coffee antibacterial compounds. Journal of Agricultural and
Food Chemistry. 55, 10208-10213.

14. Dearlove, R.P., Greenspan, P., Hartle, D.K., Swanson, R.B. and Hargrove,
J.L. (2008). Inhibition of protein glycation by extracts of culinary
herbs and spices. Journal Medicinal Food. 11, 275-281.

15. Farah, A., de Paulis, T., Moreira, D. P., Trugo, L. C., and Martin, P. R.
(2006a). Chlorogenic acids and lactones in regular and water-

98



2012 & juews — (13) o 22adl = G 530 Sipadll o 51 dlae

decaffeinated arabica coffees. Journal of Agricultural and Food
Chemistry. 54, 374-381.

16. Farah, A., de Paulis, T., Trugo, L. C., and Martin, P. R. (2005). Effect of
roasting on the formation of chlorogenic acid lactones in coffee.
Journal of Agricultural and Food Chemistry. 53, 1505-1513.

17. Farah, A., Monteiro, M.C., Calado, V., Franca, A.S., and Trugo, L.C.
(2006b). Correlation between cup quality and chemical attributes of
Brazilian coffee. Food Chemistry. 98, 373-380.

18.Friedman, M., Henika, P. R. and Mandrell, R. E. (2002). Bactericidal
activities of plant essential oils and some of their isolated constituents
against  Campylobacter  jejuni,  Escherichia coli,  Listeria
monocytogenes, and Salmonella enterica. Journal of Food Protection
65, 1545-1560.

19. Furuhata, K., Dogasaki, C., Hara, M. and Fukuyama, M. (2002). Inactivation
of Legionella pneumophila by phenol compounds contained in coffee.
Journal of Antibacterial and Antifungical Agents. 30,291-297.

20.Ghanwate, N. A. and Thakare, P. (2012). Antimicrobial and synergistic
activity of ingredients of belet quid on oral and enteric pathogens.
Bioscience Discovery, 3(1):47-51, Jan. 2012

21.Gill, A. O. and Holley, R. A. (2006). Disruption of Escherichia coli, Listeria
monocytogenes and Lactobacillus sakei cellular membranes by plant
oil aromatics. International Journal of Food Microbiology 108, 1-9.

22.Goni, P., Lopez, P., Sanchez, C., Gomez-Lus, R., Becerril, R., and Nerin, C.
(2009). Antimicrobial activity in the vapour phase of a combination of
cinnamon and clove essential oils. Food Chemistry, 116, 982-989.

23.Hoque, M. M., Bari, M. L., Juneja, V. K. and Kawamoto, S. (2008).
Antimicrobial activity of cloves and cinnamon extracts against food
borne pathogens and spoilage bacteria, and inactivation of Listeria
monocytogenes in ground meat with their essential oils. Rep. Natl
Food Research Institute, 72: 9-21.

24. Johnston, K.L., Clifford, M.N. and Morgan, L.M. (2003). Coffee acutely
modifies gastrointestinal hormone secretion and glucose tolerance in
humans: Glycemic effects of chlorogenic acid and caffeine. American
Journal of Clinical Nutrition. 78, 728-733.

25.Kendrick, S.F.W. and Day, C.P. (2007). A coffee with your brandy, Sir.
Journal of Hepatology. 46, 980-982.

99




Ly pal) 5 gl Clalitinue il L Alla Jo g i atiadl deas Glhe

26.Knight, K. P., and McKellar, R. C. (2007). Influence of cinnamon and clove
essential oils on the D- and Z-values of Escherichia coli O157:H7 in
apple cider. Journal of Food Protection. 70(9), 2089-2094.

27.Kubo, I., Himejima, M. and Muroi, H. (1991). Antimicrobial activity of flavor
components of cardamom Eleftaria cardamomum (Zingiberaceae)
seed. Journal of Agriculure Food Chemestry. 39 , 1984-1986.

28. Mahady, P.S., Stoia, H.F., Fabricant, D.B. and Chadwick, L.R. (2005). In
vitro susceptibility of Helicobacter pylori to botanical extracts used
traditionally for the treatment of gastrointestinal disorders.
Phytotherapy Research. 19, 988-991.

29. Miyazawa, M. and Hisama, M., (2001). Suppression of chemical
mutageninduced SOS response by alkylphenols from clove (Syzygium
aromaticum) in the Salmonella typhimurium TA1535/pSK1002 umu
test. Journal of Agricultural and Food Chemistry 49, 4019-4025.

30. Nanasombat, S. and Lohasupthawee, P. (2003). Antibacterial activity of crude
ethanol extracts and essential oils of spices against salmonellae and
other enterobactrria. KMITL Science technology Journal. 5 (3): 527-
537.

31.Nikaido H, Vaara M. (1985). Molecular basis of bacterial outer membrane
permeability. Microbiology Review, 49:1-32.

32.Ohshima, T., Miyakawa, Y., Watanabe, T. and Ohyama, K. (2003) Effect of
amphotericin B dilution with various beverages on the survival of
Candida albicans cells. Kansenshogaku Zasshi. 77, 29-33.

33.Omidbeygi, M., Barzegar, M., Hamidi, Z. and Naghdibadi, H. (2007).
Antifungal activity of thyme, summer savory and clove essential oils
against Aspergillus xavus in liquid medium and tomato paste. Food
Control. 18,1518-1523.

34.Pandey, A. and Singh, P. (2011). Antibacterial activity of Syzygium
aromaticum (clove) with metal ion effect against food borne
pathogens. Asian Journal of Plant Science and Research, 1 (2):69-80

35.Plesiat P, Nikaido H. (1992). Outer membranes of gram-negative bacteria are
Permeable to steroid probes. Molecular Microbiology, 6:1323-33.

36.Ravindran, M.K. (Ed.). (2002). Cardamom: the genus Elettaria. New York:
Taylor and Francis.

37.Rosengren, A., Dotevall, A., Wilhelmsen, L., Thelle, D. and Johansson, S.
(2004). Coffee and incidence of diabetes in Swedish women: A

100



2012 45 juewn —(13)(,@“.;»-1&;1);1!;:,41);)37:@

prospective 18-year follow-up study. Journal of Internal Medicine.
255, 89-95,

38. Schillinger, U. and Lucke, F.K, (1989). Antibacterial activity of Lactobacillus
sake isolated from meat, Applied. Environmental Microbiology. 55,
1901-1906.

39. Shukri, R., Mohamed, S. and Mustapha, N.M. (2010) Cloves protect the heart,
liver and lens of diabetic rats. Food Chemistry, 122, 1116-1121.

40. Sofia, P.K., Prasad, R., Vijay, V.K., and Srivastava, A K. (2007). Evaluation
of antibacteria] activity of Indian spices against common food borne
pathogens. International Journal of Food Science and Technology. 42,
910-915.

41. Suganthi, R,, Rajamani, S, Ravichandran, M. K, and Anuradha, C.V.
(2007). Effect of food seasoning spices mixture on biomarkers of
oxidative stress in tissues of fructose-fed insulin-resistant rats. Journal
Medicinal Food, 10, 149153,

42. Walsh, S, E., Maillard, J, Y., Russell, A, D., Catrenich, C. E., Charbonneau,
D. L. and Bartolo, R.G. (2003). Activity and mechanisms of action
of selected biocidal agents on Gram-positive and negative bacteria,
Journal of Applied Microbiology 94, 240-247.

101

e



Lyl 5 gl lialitue 56 L Ao e 780 afied) daas (3l

EFFECT OF ARABIC COFFEE AND ITS ADDITIVES
(ELETTARIA AND DIANTHUS) EXTRACTS AS
ANTIBACTERIAL AGENTS ON SOME FOOD PATHOGENIC
MICROORGANISMS

Al- Otaibi, M. M. and Saleh, F. A.

Food and Nutrition Sciences Dep. College of Agricultural and Food Science,
King Faisal University, Saudi Arabia.

E. mail: Mutlag@kfu.edu.sa

ABSTRACT

In this study, the water soluble, alcoholic and ether extracts of the 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
Elertaria 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

102




2012 A joeeny ~ (13) o8, 23l — Lol 50 Siall 5 531 Alas

growth were studied. It was found that the combinations which were formed
from 29.4 coffee, 3.4 Elettaria and 0.8 Dianthus (g/L) 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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