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i'LI;;;:wi'W�!l'WLL���1��n��')l:J1J1La-1�1:w1n1iruir..:i Salmonella enteritidis DMST 17368 L� 

Abstract 

The purpose of this study was to explore the anti-foodborne pathogenic bacteria 

activity of the extracts from peel of 4 pomegranate varieties; native, commercial variety 

from China, Saeng-Ta-Wan and Sripanya. The peel was extracted with water and 95% 

ethanol as solvents. It was found that ethanol extracts of all variety exhibited better anti

microbial activities than water extracts. The ethanol extracts and most extracts from 

water had ability to inhibit all 10 tested pathogenic bacteria which Staphylococcus

aureus ATCC 6538P was the most sensitive, while Pseudomonas aeruginosa ATCC 

15442 and P. f/uorescens TISTR 385 were respective less sensitive. It was found that 

extracts from Saeng-Ta-Wan showed better anti-microbial activities than other extracts in 

most of tested microorganisms. The extracts of commercial variety from China showed 

least anti-microbial activity on tested microorganisms and · no inhibitory effect on 

Salmonella enteritidis DMST 17368. 

Key words: pomegranate (Punica. granatum Linn) pericarp, Foodborne pathogenic 

bacteria 
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C. LL1Jfl'VlL1m'V!�1t.l L'1lLLn 

• Staphylococcus aureus 'V'llJl-l'lnlmU't"l/(;l{ LLf.12-l 2!u�f'1 �i'1l't� LL"Ji'Wffl'.ll v'ht�

... � .!"IA .!"I ...... .JS, ... .!'1t!:"I � mc;-i L1f1'el1Vl11Lu'U'V'l'l!t L1J'ULL1Jf1'VlL'rtlVl�11'1�11'V'l'l!t'Yl� �'l Lt.l'el1Vl11 L'1ltJn1:::'U'l'Un11
,., 

���2-1vi1'tl�Uil1V11lbJ�12-11rnrh�til�11�ttu't�

., ,v lj S, JI ,t' «" .!"I .,j .,j _3 _, ..i., JI .!"I o, I J V 

• E. coli -wuii1n L'I.Je.Jn tJ� Lil Lt.l'el�(;l'J L1.J'ULLtJf1'VlLTEh·i'll-ln.J'Yl L·nL1.J'W(;l'JlJ'1•uq"ll�nttru::: 

"Jl•Mm:::u'lum1c.J;l.'lil1vi11 v'h t'l¾Ln(?} t11-1mvi1nt1u�tt 

,.I ., n I ., '1 ,JtJ '1 ·• 4 J( ..t' .-JU '1 , .di � 1' • Salmonella spp. ·e1'l'WLVl\r,"'l:::'W'U L'WL"ll'Yl t'1 Lilqm..111'elL'W'fl�(;l�VI i-.1 L3-iqn Vl1il'W1�3-1

�t.l�L�':ll 'l (?I L'el1L1L'1ltJLil't��1t.1n1:::'U'l'Wn111-h L�'fl vi1 L � Ln (?I L11-l'Vlil'11'l'1 jJ')'1�')EJ 

�u( L"Jlu Salmonella Typhimurium vi1t\\'Ln(?}LTf1L'Ylvlilt1� 

• Shigella spp. LUt.1LLtJf1�!1un�m�t1'ln1J Salmonella �'lt.lLVIC\)�n"'l:::'V'lu'tu�n

tJ� 't� vh t'l¾Lnf'l 'i:1fl'el1vi11LuuYitt

.!"I .,. .,. s, •. I .-.J s, ,., 
• Bacillus cereus L1Jt.lLL'IJ f1'Yl L1tl�13-111Cl 1M'l'1i'hJ'fl1Vl'Yl'Ul-l'l12-l1'elU�'1 LL�:::�11-.1 

�11fittvi1 t 'I¾ Ln i;i L1f1'el1�11Ltlufitt2!nr.i :::mJt t.1'fl1�11'V'l'ln LLu-:i LL�:::il11111� 

� "' .., ... "' .... ... ... iL .... .., ., 
n1, t."ll'l41'a''l4 n �"'l1fl'1"ll 911U n1'a'L�'a''\J'll'el-1 Utl fl'Vl�'a'!I U �'ft 9lllN1'l'el1'1/11'a'

., s, s, "" .,. .,. ., .,. "' .- .!"I """"' ,.d .J., � • I 
., 

n11 �-n� 11(;11t.ln11L',1'1)':ll'el'1 LL'U 1-l'Vl Ll'U � 'IJtJ� (;]fl tuffl'fl1Vl11 L1.Jt.l'lfiVlt.1'1'Vl �-n � 'Wn'l 11.J'r:::nu 

tl ., .J'l 
lf s, ... ""' ... 'I 

! 
... ., .-J fl'l'll-l �'fl�fltl':ll'fl�'fl1Vl11 �11'Vl �·ul.'l'lt.1n1TL"'lTC\J"ll'fl�LLtJl-l'YILftl �'U'El1Vl11LL��tJ��.nruffl'tl'IJ 1

I S, 

L(?}t1Yl'lLllut.1Ltlt.1�11i-:iLf111��1unql-li;h-:i1 L'llt.1 mr,1uf'llil-.ln1��'W'Vl1tfo��Ln�'fl"llil�m-i;i 

�m,16 �'1Vl�1tl 1 '.JIU(?l1l't.1i111u-.11t.1�1�12-111C1�:::�2-lL'W11'1n1tm�:::rl'flLnc;-iit.i�11ll"1'el�'U1-Ll1f1 
S, I 

't� �'1 Ut.lVl'l nil n 11� OO-l'W1 �11�1\JLL'IJ I-IV! L1ll��n � 't�r.i1 n LL Vl�'1U12-l'll1 �L(?}ll L'i>.Yl1:::"'l 1 n'V4'112-l1 t -if
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!I .cl .cl f' I ·t <t .!"f ..J .J O !J !I !J 
'Vlc;1LL 'Vl'W�1111l1'WLLtJ '"1VI Lrni-:i Lf-111 :::vi L V1�1t.1'1Jn"'l:::Lu'WVJ.1-:J'il'ilnm.1-:iV1r.:i :::'Vl1 'l vin11't'll�111111u 

.cl .cl 'I ..,. • I .., J' LLtJ'"1'Vl L1ll b 'W'il1Vl1:i'l-J f-1')13-Ju�'il c;)/lllil1n".lf'W

Salmonella LU'WLL'I.J'"1vtL°rt1LLn1ii�tJ hl�11-:i�tl'ilf ".lf'IJ1c;)".lf'il-:iL'll�iftl1:::ii1ru 0.5-1.3

'1 ... '1,., t "I ..1... ,di '1 , ... Lil '"11'el'W � 13-11:i'tlL'°l :i' 'lJ Lc;)'Vl-:i L 'W�fl1�'Vlil'il1 n"l fl!Vl1'el Lill-l'il1 n1 Pl (Facultative anaerobe)
.d .J11 !J !I ••' ... .J I ... ,di O I �13-J11'1bfi1�'il'WVI Lc;)l?l'JtlLLY,�nLr.:i��1 'f.ln.lVIIJil'VlLVliJ1:::�iJl1l'eln11L'°l1'1Jfi1'il 37 C LL�:::�1il1nl'il� 

'1 !"I I ... 0 .l"I ...
... .J 

1 
... .Y ...... I "I 1'ilc;) be;) L'W"Jl')'1'f.lt"WVIJJ3-1 5-47 C Lu'WLL'I.Jfi1'VlL1ll'Vl�'I.J t.11:::'I.J'l.JV11-:iL(?l'W'il1Vl11"1l'il'11Nl1l'JL�'ilc;)'f.l'IJ Yl'l.J b'W 

.,J..,. .I Jl1 !1. 11 "" .Y .-.J ?I 'I' "" ..,.,.,_, ... .,,.. 'I "' 
'il1Vl11Vll-l n11u'WLu'il'W"ll'el'1'f.lr.:i"'l11:::"ll'il-:J�u')llVl1'ellN 11l'l'Vl Lu'W L1'"1 Vl1'ilil �u!)'I.Jl1l-!!1'1J L 'W011�� l1l

.l"I J( ,., � I 'I' ... ..1... • I JI, J( 'I' .J t '1 , ...'il1Vl11Lu'W�1VI::: L ".ll'il L "111 \111-!l n1ll Lc;)lln11n'W'il1Vl11'Vl3-J n'"l1u'WLu'el'W"ll'il-!l L'll'il b"1tl'Vl'il1Vl11'W'W Lili!
!J 'l !J "" J I ... J11 ,... ... ' ..1... .J n11Vl-!!11ll-l Vl�n Vl1'el'el1Vl11Vl�1'Wn1:::'l.J')'W01rn�111Y1 L3-J2-J1:::'1.J'I.Jn11�'JJ1fl'l.J1�'Vlc;) 'il1Vl11Vl�'I.Jn11• • • 

• I JI, ... ... ... 11.,, ,,/ 'I '"" ... J( .Y .. '1 I 'I' J( .Y "¥1 u'WLu'el'W'll'il-!!LL'I.Jrl'VlL)'tl"Jl'Wc;)'WL(?lll•c;'J'l,hVl'l.Jf-1'il 'IJiJ(?ltJ L'W'il1Nl1l') b".ll b"1EH'Yl�1:::L'W'il1Nvl'lun LL�::: 

�;i;i.11ru'V!r.i1nli;iiLwchdJr1"1�Lnc;)"'l1nm.J'"1-vi�u'll'ilP1UCjtJn�111�taJL'l.l�L�-il� (Salmonellosis)

,d J( ,., I .cl _, 1

'i' 
il l! ii ',' 4� 

L3-l'ilL"ll'il L"ll1�11-:in1ti"'l:::l-11:::u:::Ylnvi'l 6 - 72 i'l L3-l-:J Lc;)tJVl') Lth.Jr:::ii1ru 12 - 36 "ll'l Lil-!! "'l-:iriiLL�c;1-:i 
� !J ,;; !J !J .._ ..J ljl( t ... ... I !J 

'il1n11".lf'il'1 L:i'rl L13-lc;)'lll'il1n1:i'U'l Pll"i:i'�::: t]')Pl'Vl'il-!l 'Vl'il-:J LPl'I.I rl�'IJ blN LL�:::'l.J1-:!rlN2-J'il1 L"'ltl'!.11'l2-J£i'l'ltl 
,.,

fl1'):::n11"111c;)'W1'il1r.:i�uiuLLNL'WL!nn'Vl11n 'ilu1-:i'trni;11ii Salmonella iiri'l1iivi�1nvi�1u L"1ll 

:i':::f;l'I.Jrl':J1ilbLl1ln!Yl1-:!��lln�1�t:i'L'VlU (serotypes) LL(;}�:::�t1'tV1U"'l:::rl'il'l�Lnc;)bmY-:i'lul1wfo�:::ri'W 

vh-:i 1 fl'!.\ �'l'I.ILVlnJLU'I.I s. Enteritidis LL�::: s. Typhimurium �'1'll'WP1Vli-ld�1L�Ln"1L1f<llLVl�'iltlvl 
� ?J 'i' .J..i !J I I !J V ..i11 !J 
·.a-:iLu'WL:i'rl'VliJ'il1n1rV1'il-:in-l'ilti1-lt'WLLH�:t'iliinum1ii L".lf 

.f'1 ... ... lj I !I •' f' ... lj ,., ... 'I ... 
Escherichia coli Lu'I.ILL'I.Jf<ll'VlL1tJLL012-J�'I.J b2-JM1'1�u'il1 L'"l1'1/ L"1Pl L'I.IJ'l1'):::2-J 

tei1n1Pl (aerobe) 'f.lt"WVIJJn�LV13-J1:::�3-Jr;J'iln11L'"lj'l.J�'il 37
°

C LL�::: �13-J11Cl'iltj1'ilPlL�WJb-:i 
""' O .!"I ..a ..a .J '\ "" % r ,di 1 "4 '\ .J..i 'f.ln.lVl1J2-l 7-50 C Lu'WLL'I.Jf<ll'VlL1tl'Vl�'I.J b'l.!:t:::'LI1.JVl1'3LPl'l.l'el1Vl11".lf'el'11Nl1l')L�!lc;)'f.l'IJ r.:i-:i'Vl'I.J b'l.!'t11Vl11'Vl3-J 

• I Jl1 ,.,_,, .df % ....J .!"I 'I' .df ..i ,.,tl"" ._ 'I ,.. ?I n11u'WLu!l'W"ll1eN'f.l"'lr.:i11:::"ll'il'1 �u'ltJVl:t'el·c;l1l')VILu'IJ b11"l Vl1'ili.l� !)Ul1l'31U L'!.1011�� 11l'el1Vl1nuu
J( ,., d I 'I' ... J.... tl � J( 'I' .J t � .... . I �1VI� L'll'ilL".lf1 �:t1'3n1ll bc;)tln1m'W'el1Vl11'Vll-ln1:t 'IJLu'il'l.l'il'il-lL"ll'el bP'lll'Vl'el1Vl11'1.l'W b3-J2-Jn1:tut'1

'I ,., ... .J ' ... .J11 '... ... .J... .J ... 
LVl�n Vl:t'il'el1Vl11Vlt-.11'1.101�'1.J'J't.ln11��111Vl bl-l2-J1:::tJtJn11�".lf1fltJ1�'VIP'I 'el1Vl11Vll-J11tl'31'1.ln11

� .c:il -=ii .a. � 1dl .-- ...- r JI r t" J ,: a o 11 .- .:=. 
tluLU'il'W".ll!l-l LL'I.Jfi1VlL:ttJ"ll'W"1'W �'l'I.ILVlqJ f<ll'il�� r;inru"YIL'l.l'flilm '1.13-1 u1 c;)i.J u1u".lf-:ivi11. vi Lnc;1 'i:i,ii;ii;i

L�!l Enteropathogenic LL'I.Jl°lvt�ll"Jl'W(i]Uiim12-JV1�1nvi�1u".lf'll-:i�1uiu{ l:l1ui'W{rli'l'i:11-1�J,:i 
.,;. .J ,., 11 , ,., "" 'I' J' , .., .., .-.J ,.,_ 'I .. Ji .., ....i ... 

"Jl'l.\(il'VlM1'1 LL�::: b'.I-.J�11'3�11'W� rl'l1a.Jt'I.ILLN".lf'el-:i b1rl'JJ'W'illijn'I.J�1ll'W'W�'Vl�u'lEJ(;lc;)L'll'il �1tJW'l.l�Vla.J

1-l':113-l�1f-1'1JLL�:::LU'WU'l.JVl1rl'elb1'"1'el1Vl11LU'W'W�'luur.iiuu�'el E.coli 0157: H7 Lc;)U�'e)1n11 



VJra..:ii'l,m�:::ih�ra viraran 'l uY11..:i 1.�u'r.l1V111 ra1r.ici1mtluL�ra vi tl'l �'Vl'M LL�:::ci1t11<r.ir.i11:::L 'Vl�'l LUU 

tl1V1i..:ir.i1nt�fuL�t1tl1:::a-11ru 3-8 1'u 
.?'I ...... ,, .. ... ljt,!'., ... Bacillus cereus LuULL1Jfil'l'lLTfmnn1u'ln �11-:i�tlt11 �13J1'l''1V�'l'C\J L�Vl-:JLt.l�f\1'l:::l-l

'r.l1n1P1u�:::Lilitra1n1P1 (facultative anaerobe) �t1.l'VIJJn�L'Vl3J1:::�iit,l'fln1'l'Llil1'1J�'el 28-35°C 
I '11"'\ ..J ... 0 .... ..,J I ... "" 

u�::; �13-111'\'fl�'l''flf;J �vi bU·.a'l-:!�n.l'VIIJa-1 10-49 C 'ViL'fl'llVIL'Vla-J1:::�iii;it1n1'l'Lto:i'l'fYl-1'el 4.9-9.3 
I cl • I � ,, ,.{ I � ... ..,J..,. tl �I � � .,J 1-11 aw 1,11'61viu1:::3-11ru 0.95 L'll'tlL"J.11\111-:Jn'ltl bvitln1'l'nU'fl1'V11'l'Vl3-ln1'l' ULu'flU"J.l'eNL'll'el L�tl'l'l 

!'.-111• il 'lt, "" ..,J, 'It, t, lj1• I 'el1'Vl1'l'UU Ll-13-ln1'l"\�-:! (;13-l b 'VI� n 'Vl'l''r.l'el1'V11'l'VI tJ1t.ln'l':::'lJ'lUn1'l' L 'VI fil'l1i11'elt.l Lil L 'Vitl-:!'Vi'fl W'vl�-:J"J.ltN 
-=I• .., .:( "" ""' ..,J .I �I · •"" "" .:(f ..J 'I '"" "" ., .-

LL1J filVI Lnt"J!Uf;JU fil'r.l viu 'fl1'Vl1'l'Vl'Vi1J n'l'l'uULu'elt.l"J.l'eJ,:j LL1JfilVI L'l'tl"l!UviU L��'fl'lt.l L 'VlfY fil'eltJMlf\ N'Yl 
"' "" ..J .21 ."f ,, ..J .x ,, ... .... ... JI tl.... ... ,, fit)J'Vi"ll L·.aU LLU-:! "J.l'\..!a-lu-3 LL�:::'el'1'Vl'11LI.Vl-:J L·.at.l t.13-ltJ-.3 Lt.lilLL'Vl-3 LL1JfilVILm'l!U�U�13-l1'l"1 'l''l.J(;l'lL"J.11 
V � t, lj t, � .d •'I ..,J.... I J t, 

tl r t, ... lj t, 'I n1Ji1'3LL'lf?1�'r.l3-l LC?1 bf?1ma-J'fl'fl� b'W'il1'Vl1'l''l'lill-11 aw m1 r.i:::M1-:i� il'l' LL�:::�11-:i�1'l''Vi'ML'lf\1tl bU
r 

( 
• � .,J A •... '°' 1' t, "' "" -=I ••� "" ... 

L8l!�� enterotoxm) b'l'f'!'Vll.Mlto:i1nLL1Jfil'l'lL'l'tl'll'WC?1'Wlil:::!il�1f.Jn1J !il'l''el�(;JL(?)tl3-l L'Vi'el-n'l''\..!LlilU !-)'fl 3-l 

mm1V1ra-:ii'l-:i l-'l�t.11i V1t1..:iL�mht1V1'M LL�:::vi1u\tln1utu 12-24 -a''l L3J-:J hir1'flt1Y11Jmm1 

'fl1Lr.it1t.1LL(P)nrenr.iilra1n11t11Lr.it1'WL� �'flLnf?1f\1tlL'W 1-5 1'l Lil-3 V1i..:ir.i1nmn.11L111-'l'fl1'Vl1'l' LL�::: 

'Vl1tlLVJl'1tlL '\..I 6-24 i'l L3-M �1'\..!'l'\..!L8l!�i�i1-:imt1f'l.JL f11tl1.1.i'l�') t '-'1.n vi L'l'fil�'fl 108 Leil�i 
,, ,, ,, 

� 1 'l'� 'M"J.l'el-3 LL 1J AV! Wtl'Jl'W(?) ilil � ii u111ilVI 'W1'el'W �-:iu un 1 'l'�'W'r.l1Vl1 'l'� 'ltl 1-'l'l 1 ii 1il'W�-:J� n A1-31il :::"li'ltl 
,,

n1r.r vi�1 :i'��•JJtel-:t LL1J AV! (�tiilL� 
,, 

Listeria monocytogenes LL1JAVl�mLnn-1u11n 1i1�¥1-:i�tl'flf �1ii11mr.ilqi1�vi-:i1.W1111::: 

iira1mPILL�:::1'W�fl1'l:::1ili'l'fl1n1PI �NVIIJ��L'Vla-11��3-l�'el �NVl!Jil 30-35°C LL���1ii11m�1t\l 
·11 ,,...i ... J ... 0 11 l'"' X I.... ..,J'I "tl"' I • • Jv!Wr;)NVl1Jl-J(;l11-'l'r.l 0-4 C VI'\..! aw 1.i,1'1-:i 0.90 "ll'W'el�m.J�11VI �'Ji 'i1J!il1 aw Listeria

I ,.� t, A ., .,  1�1 A }r' r
monocytogenes LL'Vi'l'm:::r.i1t1 '\..!��LL'l��'el2-lvl13Jfi'l''l'3J'Jl1(;1 'el11il'Vi1J �'\..!tJnL'W1Lu'fltl vit.1 ¾!��(;l"l 

il1L�t1 LL�:::LLV1�-:itl1 tl1t.1iit1u Ld'r.lii;i{ 1u1.l1�LV1PILV1mr�t3-l�m111u�1umrn111:::u1�"llil-:i 
.... .... �.. ''l ..J ""' ct .cl ,J, ,, .... 'I LL1JA'l'l L'l''-l'W b'W'el1Vl1'l' LL(?l 'i.!'e,!(;1�1Vln'l'UJ'cl1Vl1'l'LL11Ltl'flnLL"11'3L Vi'el\l'l-:J'el'eln�:::i;i'fl�a-13-l1vl'in1'l' 1.t.1n11

.'1 v tJ �I • -=I "" Ji • ..i "" 1'..i .� v "' .., o 'I ,, 1J'el-:Jfi'Wn'1'l' mu'el'W"ll'fl-:JLLUl-'lVIL'itl'Jl'W(?)'W LL'l.JFlVIL'l'tl'Ji'Wv'l'Wa-I'l':::U�-nn"1'l'W1'WtN 1-90 'l'W Vl1 b�n'l'l'
·.,.,.. ., ,d ., � -=I J 

ct .'I .J ,.. JI 'l'\..!lil'utlL 'Vi'fl'l'n'M-1 b'l'l°lil f'!'l1l-J A�1 vi LFl�'elt.l�-3 A'l13Jti.JLLN"J.l'r.l�n1'l'L�1Ju"lm 'W'fl-.3to:i1 nm1i;i vi L"ll'el 
,:I ,=I A � A' <V I � l,4V .x .:( ... A 'I "" • ... I !I a(

LL'UAVIL'itl"Jl'\..!C?1'W "ll'i.!n'lJfl1'l:::'l'1'3n1tl"J.l'el-.3� LC?11'l.JL"Jl'el'W n'l'l'Ln�'Vitt i.'Wl7"l'W A'el LL1Jfl'l'l L1U�1'WL"111\l 

Vl1'3 Lt1t.!'el1Vl1'l'LL�"l Ln 1:::nu Len� i"ll'el-.3�1 l�'Vi1'elil'ntl�1'l'� LU'W"Wttc;\'el L en�iL� j;l L�'elvi"J.11'l LL�'l L �ii 
0 ., I t, ., 0 .. ..  J' J O """" J t, . .... 0 

lil'l'W'l'W 1.t.111-:imu �'i'el3-lfi1.IV11�1m°ll��Vl'l''elLU'flLtl'el 'l'l'l b'VILMl'el1n1'l'Ltl'el�3-l�il'fl'3'elnL�1J Vl1�1tl 

2-lf?1�n �1�1UVl1'l'n LW•\'i'l'Jl�1 L "'Lf1v'l'el1n1'l'LLYI� �1�1UlJ\'ell-lil1LVl�'fl,:j LL�:::ri'el l1''Lni;in11�viL�'fl 

"LuM�LL� i� � l}1 �� Luue.i� 1 '-'ii� i;i11 n11mu�� 



11 

., 

�tl'flf'Yif'el3-.1!1'JJ�½'1-1�1jyhti'IJ'el'elniJ1'W'e"lnL'll�i �1jViMUr.i::::'Vi1H'Lni;it1r1'el1Vl1jLU'WVh� 'e)1n1j 

'll'e)'1bji-) �'el '"1�'W1« Vl1ML�mht1vi''el� �'l'WiJ1n't,J'el1L�tl'W LL(;l'e)1n1j1,Jt'WLLNn-:ii'WL�tl'nrllJI 
".'I -=I I .J I ... A' • I , � 'i' ... 'W'elnr.i1n�u'lt1w11'l::::11-in1t1'Vl'el'el'WLL'eliJ'1n 'fl1mnnc;i"lluur::::2-11ru 8-24 "ll'l Lil�'VliNr.i1nn1r

u1-Wl'"1'el1'Vl1j �1'W'l'WL'll�l�i1-:in1t1frn-ii'1'ttlLL�'l'VhL�'Lni;i L1rl�'el 106-108 Lrl L�U !J1'iln12J'el1'V1'11 

· .!"I -=I -=1 .J Pl .6f .J 'I 
C/ostridium botulinum Lu'WLL'JJ '"1'Vl Ln.l'VI Lu'Wut\)Vl1'JJ'fl{l'el1'V1'11'Vl'Uni b 'W�fl1'l:::; 

-=I ... J J.?1 -=1-=1.J11,., . :, ., .I .. ., �'1Jt\)1n1ia\'fln"ll'WVl'W'1 "Jj{!Lu'WLL'J.Jrl'VlLjtJ'Vl b2-IIJltNn11'r:l'fln•nLlil'W �'1a.J'11Cl�j'1��lJ'el1 LL�:::;�j1� 

�11�11�il l',,I� (Pl'flj::::'JJ'J.Jtlj:::;�1'Vl 't� (neurotoxin) �tl'elf'll'el-:i C. botulinum 'VlUt;l'el'"1'J1il1'el'W'Vh 1. ,X 
• I tr'., .;i ''I ... .J'I ., ., '1 I 

�u'el1tl{l'"1'1'Vl�{lm�'el'el� L'Wnj::::tJ'l'Wn1jl',,l�IJl'el1'Vl11'Vl L'Vlfl'l'1a.Jf'el'W L2-JLVliJ1::::�ii LL�:::: minimally
. J . I "' 1'1 d .;i II ,-=1 :, • I tr ""' "" 'i' .?1 processed L3-l'il�u'iJj'iJ� L'W�fl'1'l::::'VlLV12-J'1::::�3-1 rl'el Lil:W'el'iln·nLliil'W �u'ilflil::::-:J'ilnLlilj'lJLIJl'JJ LvlLu'W 

• -=I ., ""' J' 'i' .'I .J ""' ""'i' � .,J.,. .,. 
vegetative cell LL�::::iin11M1-:i�1j'Yi�'W L(;)tl'fl1n11u'Jtl'VlLn111r.n nmrur l,J 1 '°1'fl1V1'1rn2-1�1rYl1=t 

'llv.111dwun�1 botulism Ld'il�U'Jt1'tc1Jfu�1r��'fl'1 C. botulinum L"n'1LUL'W1'Nn1tl r.i::::Lnl11 
J' 'I � 'i' ., ""'i'� "" J '1N _,. :'., .., � 'fl1n11'll'Wl11!h'W 12-26 'll'J L:IN'Vl�Nn11U11.J 1'"1 :W'el1n11'"1�'W b"'4 'el1L'°ltl'W 'U'1-:JfilN'Vl'fl�L�tl

I "" ., ,<II .I '9 'I ... "" ., .. .., 'fl'El'WLYl�ll 'Vl'W12-J(;) v11�1tl u'll111"1111:::: b'Wl1'1ll'VIM'fl11iila.J'el1n1t'Vl'el-:!� n L'Vl'Ufl1Yl"ll'fl'W LL�::::l:il11
0 !II I ,o,j l;' .!' er \j I ""'1 t, ,<II <'4 ,=j er 9,/ t, J' 

�1u1n �ur.iu®1r.i3-.1re:nmrm-::::V11t1'W1 i-l'ilLL�::::�uu"ll� L2-l:W L'll'Vlt'fl'fl11iiliJLYlU�L�nutiu n�1iJL'W'el
.,! .!"I .,. 11. 14 ""' 'I ., 'I 'I .J J 'I L1:WLu'Wtlil'Y'l1(;1 LL'�::::"llmtl blltFlt::::U1J'Vl'1�Ll1l'W'Vl1tl blolLL�::::Vl'l blil b'U'Vl�t11r.i::::mt1 L'IJ'il-:!'°l'1n'Vl'1tl b'°l
'1 •II ., 'I .J4 '"""' 'I ., .,, ., '"''i' � ... .J..i .t'. ., _. Lil L'11 b'Wj'11:J'VltNLLn"ll'J(;I r.i:::: b"11L'l�1 3-6 'J'W 'Vl�-:ir.i1nn1rur1,J1'°1�11'Yi1'.t 'il1Vl11'Vlili-l'l'12-1"'42-J'Yi'Ufi 

nut1'"1L'Llll�en3-1 'tc1JLLrl 'il1vi1nLtl1itluninr::::i1'il-:i�l',,l;i;itur1f1"J'1,a-wvi1t1n�l,JLLilu1-w��a!'n'trJi'fu 
., '1 • "" ... ., Pl ., 11 ., Jt .t'. r . I ..1... Pl J 

'"1'J1inti'\J tm Vitl\!Yl'il "ll'W!1l'll'il-:!'el1Vl1j2JnLu'IJYl'lnl',,lnl',,I� Lil L'W'fl'tNIJII) LL�::::u�'1'Vl2-J '°1'l'13-JL1.J'Um'!111Jl'1
0 ., .J ... :'., ,.,.:'., ...... I X ..I I 11 

�1vi1umvi11m�u®-:J'Vl l',,I � f;l"l1 n LN-:i 1'W� (,1�1vimr:wu-w:w"llulJl'il'IJnn3-1'lfi 1. umiin L "llti'Vl '°1t'W·111-:i
' 91 91 II I 

'tilf ii1 (Pl1�1uC?l-:ii!u�-:iil' n hlilu CJJV11r.i1 n L:Jltiil mrnt11itlmvi111 u1�"11J '°1f'l '1'ilua!' n Luu�1 L vi�� 
,, 

v'h1.,XLn!11L1rlU'1{1�'iJU�:::: 72 tl1n11'JJ'tl{!Lf'"1 (�nntuif UC)Jr.i::::q'liiru, 2542) n11�1'el'1'Vl'11 
0-+j 'I Q,' ,<II 

,,/ 'I I .. J ,=j • � 
0 'I !1/Q '1 I W ,<ii J Q 

ni::::ut:i-:i b 'Wr1n L1'il'W'Ci'l'U 1.'\,H)J m 'W'il-:J:W1r.i1 n'il1V11r:wuil-!1 ru:w1n'Vl1 "vin-w LiJ'Vl'W 'Vlf'tl L 'Yi'el Lnu�::::�ii 
111,A :'.,,:1 .J 9,/ o, .,JI I A � ,:_,,.. ... 
L'l nulJl�'el t11'Vl-itl111"ll'W�'Vl '\, "lluni3-lnr.i ::::LU'W'll'l t11LLmen-:i�1t1 (,l'iJn1jiJ �l',,l'Wn U'ilnr.i1 nuu-:i:w mm� f;I
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.., .., .,..  ..iv .,.. •• ..ioilll""' 'I' fl11'fln 01�1 n'Vl1.J'VIJ.f'VI 1Pl1U n11'L�1'qJ'll'el� LL'l.l fl VI L1'!1'Vl'Vl1 \Uni;) 1, 'ifl 

-.iuvi3-1iJqV1ftun11rJi'TWLL'lJrlV!L12.l�Vl�1nVlint1 iJ11tl-:!1'W�1�11�fli;i L'el'Vl1'1J'el� 

80 tl ' ' ,,1 ""' "" ..,. .,r,, � 
8 'JI h . P I . L 'el1LiJ!'lJi;J r.i1n•(l'J'I-.\LVl'W'e'1Vl'Wa.l9'Vlfiv11UL"ll'fl act us ant rac,s, roteus vu gans,

Salmonella paratyphi A LLi;l1tltlh-wLf'fl E. coli, Shigella sonnei, Staphylococcus aureus

LL�::: Vibrio cholerae (Aynehchi et al., 1982) �11�nvi�1rJi'u-.iuvil-lU1'ltl'e'l:::•.ti:i;iuilqV1f�huL�'fl 

S. aureus, S. a/bus, E. coli, Salmonella spp, Salmonella typhosa, Salmonella. newport,

Shigella flexneri LL�::: Sh. flexneri 3A �11�nvir.i1n�1rJi'u-.it1viaJ�'lt1tl1niJqvif rJi'1-wLf'fl�Mh'l

3-J1L'DUL�mriuiq11�nui�'lt1'el:::�LIJl'W um�u12-JilqvifrJi'1uL�'el s. aureus LL�::: Sh. flexneri 3A
., tl .. .. ,,/ ""' ... ... .,r,, J' (Misas et al., 1979) �11�ni;i L'fli'11'1J'el�95 L 'el1L'li'lJi;J r.i1n·�'l'WLVIU'fli;i'Wl-J(li'lfii;J1'lJL'l!'fl

.Bacillus anthracis, Proteus vu/garis, Salmonella �1mll�'flnrli'u-.iuvi>-1 �1l.11rntlhuL�'el

8. cereus, E. coli, P. vulgaris, Sh. dysenteriae, S. aureus, S. epidermidis LL�::: Yersinia

enterolitica (Oesta, 1993; Nimri et al., 1999) �11�ni;iL'e'IVl1'W'el�r.i1ntrnL�:::�1rJi'uilqV1ftlhu

L�'fl S. aureus, S. epidermidis, Proteus mirabilis LL�::: E. coli (Alkofahi, 1997) �11�rii;i�t;1t1
:;' 'ti o.,, � .:q cv .c:i. II � • 'lJ11'fl'WLL�:::�11iqni;iu1r.:nmtl�'flm.J�VlUVlaJ�1a.111e11J11UL"ll'el S. aureus (Anesirn LL�::: Perez, 

1993; Adamu et al, 2005) E.coli (Anesini u�::: Perez, 1993), Salmonella typhi (Perez m:i::: 

Anesini, 1994), Salmonella. a/bus (Desta, 1993), Pseudomonas aeruginosa, Proteus

mirabllis (Adamu et a/, 2005) LL�::: Proteus vugaris (Desta, 1993) 1iJf �11�flUIL'eli'11'W'el�lil1n 

e.i�ilq'Vlf �h'WL�'fl S. aureus, Salmonella a/bus, Proteus vulgaris, E. coli LL�::: Salmonella
' ... ...: ... ..J V .,rs, ... ... I ., S, l;' S, 

gallinarum (Desta, 1993) lJ11tl-:!1UL'WaJLi;JaJLntl'lntJ9V1fi(;l1'lJLL1JrlVlL1tl'l1 �11�MlUl'ltl'lJ11'el'W 

r.i1nt1�-.iuvia.1 f>l'l1m•Ifa.Jfu 62.5 a.in./>-1�. (Anesini LL�::: Perez, 1993; Perez LL�::: Anesini, 

1994), 200 3-Jn./l-l�. LL�::: �11�nvi�'luu1r.i1nt1�-.iuvia.1 f>l'l1lJLfa.ifu 0.2 a.i�./mJu (Desta,

1993;) �1l-!1rnrJi'1uL�'fl S. aureus (Anesini LL�::: Perez, 1993; Perez LL�; Anesini, 1994), 

E.coli (Anesini LL�::: Perez, 1993), S. typhi ((Perez LL�::: Anesini, 1994), S. a/bus,

Pseudomonas aeruginosa, P. mirabilis (Anesini LL�::: Perez, 1993) LL�::: P. vugaris (Desta,
� S, IV � S, 

, 

I ... .,f s, � 
1993) �ui �11�nUJL'fl'Vl1'lJ'el�r.i1nt1� rl'l13.JL•11>-1"11'W 0.2 a.i�./LLe.t'W a.iq'Vlfii;J1'lJl.'ll'fl S. aureus,
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S. a/bus, P. vu/garis, E. coli LL�::; Salmonella. gallinarum (Desta, 1993) �1:l'�fl"1 Lt1V11'W'el�
.. .,

90 Ltlt1fL"ll'Wvl'"l1nf.J� il9V1fl[?l1'WL'n'el s. aureus L"1t1ilr-i1MIC LVhnu 62.5 3-!Pln./3-1�. ur;lhJilf.J�

fil'tlL'n'tl 8. subtilis LL�::; E. coll (Fabiola LL�:;rlru:; 2002) �11�f1"1"'11nf.J�cJi''lmiJ'Vl1'W'el� rl'l1a.J

L'lla.J-If'W 1000 a.in./:w�. a'.19V1ii1hwL�'el E. coli, B. subtilis, 8. cereus, B. coagulans LL�::; S .

.., ..,. .., ,:..,J 1! ., 
tJ r 

"' 
aureus (Melendez LL�:::l°lru::: 2006) �1:l'�n"1Lvltl'rn'W'W'VIPJ'J13-IL"IJ3-l'll'W 0,01 L 'tl:i'L'Jl'Wvl (v/v) r.i:::

.... .  ,..,J{ ... ""' 'i'J:I .,J ., .,  tl,r .r ., :.::,  a.Jf.J�'Vl1 'l,lL"ll'il S. aureus L"'11')JLJ;J1hJ;J•n1�-:t 'lln.lt'VlPl'l13-IL'11a.J'.ll'W 1 L 'tl:l'LGJl'Wi,1 r.i:::�1i11rnt11Jtl\ln1:l'
... "' 'i'

't
" .... .J ., ., ti.,. .,. , .... ., :.::,  ., L"'l:1''1JL"11J bJ;l (;lv) LL�:::'Vlri'J1:WLUJ'.ll'W 0.05 L 'el:i'L'll'W"1 �1J'J13-lf.J�tl1Jtl..:Jn1:l'�:1'1..:J�1:l' enterotoxin 

. ., 
A '.ll'e'J\JLL'LirlVlL1UL� (Braga LL�:::riru::: 2005) �1r�nr;ir.nmtl�t1nf.J�"r11Jvi:W�'JtlU1Pl'l13-IL-na.i-if'W 

2.5 :Wn./LL�'W (i;i1'l!!)1 mfott LL�:::r1ru::: 2548, �llm-:trf 'J:i'ci;n'"ln.l'ntl LL�:::piru::: 2548) �13-11:1''1 

[?l1'WL�'el E. coli, P. aeruginosa, S. iondons, Sh. boydii (U11'll!)1 mfmf LL�:::piru::: 2548), S.

aureus �t;'elf;J'elt/1 methicillin (MRSA) LL�t S. aureus (�lltl1..:Jr1 'J:l'ci;n'"lru'nti LL�:::PJru::: 
�l,'i' -=d i  I 1, t, J .,J, .J(

't
l, I V  2548) �r,i b"1tl:Wrl1 MIC LL�:::rl1rl'J1:WL"ll3-1"1J'WJ;J1�vl'V1$J1L'll'el r;i (MBC) L'Vl'ln'U 0.4-1.6 LL�::: 6.3-

12.5 :wn./:w�. r;11:w�1v1u LL�:::Vl'elL�'el s. aureus LVhnu 0.4 LL�::: 6.3 3-!n./:w�. 1Jl"l:W�1v1'1J (�ll 

m-:irf 'J:1'1i;n'"l ruiu LL�::;r1ru::: 2548) �1'1,lf'Llr-11 MIC lil'elL�'el E. coli a'.lrh 0.09-1.56 3-ln.hrn.

,,( ., (�1�nr;i �:w�'Jnru u�:::r1ru::: 2548) 

�1:l'�nr;i L'e'J'VITW'el�70 Ltlt1fL'll'Wvl r.i1n�'J'WL�U'tl�'WPJ'l'l3-IL-n:w-nu 250 2-Jn.hJ�. i19V1it1i'1-w 

L�'tl Bacillus anthracis, Proteus vulgaris, Salmonella (Gritsanapan LL�:::r1ru::: 1982) LL�::: 
• 1-=i ., ., ... ,,(., J{ • r.i1mu�'elni:..1� rl'J1:WL"ll:W"ll'W150 :wn.h.J�. 2-l9Vlfi"1'l'WL"ll'el S. aureus (Gntsanapan LL�:;l°lru::: 

1982; Iqbal LL�::: Arina, 2001 ), V. chlorerae, V. parahaemolyticus, Sh. f/exneri

(Gritsanapan LL�:::r1ru::: 1982), B. subtilis, E. coli, Sh. dysenteriae LL�:; Salmonella.
I t, 

paratyph i LL� :;a'.J :1'1tl-:t1'WL Yi:W Lm:W'l'l�1 :I'� n r;ii'ltl1:::n'il1J �'Jtl�1:l'n� :wi� rl1�'eltl i;J rJ�1 L'J'W'eltl i;) 

nit1tr1't6l!i;i° �'W'el� u�:::m1-wtlt.1 (Iqbal LL�::: Arina, 2001) �11�nr,ir.i1mtl�'elnf.J�°riuvi:wili''lmt1 

'Vl'l'W'el�95 Ltlt1fL'llt.1v1 m1:wL-if:w-i1t.1 60 w·in ./r.i1'WL�1:::Lf t1 (Alkofahi LL�:::r1ru::: 1996), 1 o 3-ln./ 

:Wi:l, (Naovi LL�:::riru::: 1991 ), 100 :wn./LL�'W (Avirutnant LL�::: Pongpan 1983) LL�::: 10 �-mn./ 

:w�. (�161.h:::L�l,�'11 Lb�::: :wm� �nt'l!tifi;iu2529) il9'VliuhuLf'fl s. aureus (Naovi LL��rlru� 

1991; Avirutnant LL�::: Pongpan 1983), P. mirabilis (Alkofahi LL�:::r1ru::: 1996), B. subtilis , 

Salmonella. typhosa (q1u tlr::;L�llq'il LL�::: 3-1:l'ntJl qnt-n�fi;i'I! 2529), Sh. dysenteriae

(Avirutnant LL�::: Pongpan 1983, �16 tlr�L�l3q-n LL��2-Jmv1 �nt'll&ifuit! 2529), Sh.

flexeneri bL�::: Sh. sonnet (q16 tl1�L�ll�"ll LL��2-Jrnui �nt-n&ifuit! 2529) �1r�nv1Ltl;t1nt-J� 

°r1'1J�:W�'Jm'tl'Vl1'W'fl� 95 Ltlt1fL'Jl'W(,l rl'J'l2-JL-If:w-ii'u 2.5 l-Jn./LLf.J'W (c;i1'11!)1 mfni LL�:::Plru� 2548, 

�11m-:ifi' 'Jtci;n�ruiu LL�:::riru::: 2548) il9V1i�1uLft1 E. coli, P. aeruginosa, Salmonella
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londons, Sh. boydii (1;ft'11!)1 mfmf LL�:::f"lru::: 25.48), LL�:::fil1 MIC lJ1fH�f.l S. aureus L'V11fl1J
0.2 a.in./3.J�. (�m.n-'l'"1 'J:i'1�rJru'ntJ LL�:::r1ru::: 2548) LL�::: 0.19 3.Jn./a.i�. (Chansakoaw LL�:::
fi"lru::: 2003) [;l'e)Lf 'fl E. coli L'Vhnu 0.36-3.13 3.Jfi./3-J�. (IJ1�!)1 mfntt' LL�:::f"lru::: 2548), 0.19-

,!'., 0.78 iin./3.J�. (�:riai'nVl �3-J�'J:r:rru LL�:::fi"lru::: 2548) LL�::: 6.25 3.Jn./3.J�. (Chansakoaw LL�:::f"lru:::
2003) IPI'flL�'fl P. aeruginosa, Sh. boydii LL�::: Salmonella londons i'.11-11 0.09, 0.09 LL�:::
6.25 >-in./>-i�. "113-J�1�1J ("11'11!)1 mfmf LL�:::f"lru::: 2548) �IJUl-11 MBC lJ1tlLf'El S. aureus

n�::: MRSA L'Vhnu 3.2 LL�::: 1.6-3.2 3.Jfi./3.J�. ln1>-1�1�lJ (f'l,m.11-:ii-1 'J:i'r:l�fi"ln.l'ntJ LL�:::fi"lru:::• • • 
., 

2548) i;J'flL�'el E. coli L'Vhnu 6.25-25 >-in./>-i�. ("1'1'11!)1 mfntt LL�:::r1ru::: 2548) LL�::: 1.25-5.0
Lth.ifoll'IJ!Pl (w/v) (rl�tl1 L�'fl4''W'Vlf LL�:::f"lru::: 2548) IJ1'elL�'il Salmonella spp. L'Vi'ln1J 1.25-2.5
Ltl'flfL61f'IJ!Pl (w/v) (n�u1 L�'el4''lJ'Vlf LL�:::f"lru::: 2547) (J]'flL�'il P. aeruginosa, Sh. boydii LL�:::

� I O e,, ,eil �_, tr" Salmonella londons iim 3.13, 3.13 LL�::: 25 >-in.h.J�. 1,112-.1�1viu (Pi:i'"lli)1 r1:r:rntt LL�:::Plru:::
2548)

�-:ir.i1nm:r�ntt19'Vlfuu�-:i,�umu11'fl-1�1:r�nvir.i1nLU�'ilnti�it1vi3.J�:i'1!M1U
,., ,., 

3-11 Vl"l'IUJ v1uu'tilvm� 1i'.1:r1 !N'l'lJLVl '1� Lllitl1J L Vltl1J LL� :::mh'l Cl"! rl'J1l-J�1 ;( 'lJ".ll'fl-:l�'Wf vf u�>-i £91'fl
�l-lmim :i''fl'el n 9'Vlf uul.,.,,�'lJ 'Vl 16 rl'el L:i'rl t 'lJ'fl1t-,1:i' �-1,!ut-,1nii'.if 'fl1.1� �'1 m•h'Jr.i :::V11tlX�13-J1:i''11-jj'
LU'IJLL 'IJ'J'Vl1'1 L un 1:i'� Vl L�'eln �1:i'�fl Vl� L t-,3-11:::�l-JL '!..!n1:i''W12-J1 L "D LU'!..!�1:riJhmLU rlYl LTtlL '!..!ti� [;],fl ru,i'
'el'lt-,1 :i'(J]'fl '1.tl

CV ,.I d' � Q,,I 
'Jf;lt1u1t'lf.:i�n1-a'J"UI 

L �'fl�ntt19'Vlf m :i'UU�"l LL1Jfi'1Yl L'1t!rl'fl L:i'rl t '!..!'fl1Vl1 :i'".ll'il'1�1:i'� n "1 LU�'iln ti�Vl1Jl13.J�1tl�'IJ{
(J11'1fl'IJ

4.A:lil O 4. .-_ CV 
'JfiU11t uun11'J�!I 

�ntt19'VI f mnrul.,., LLU flYl (fo rl'fl L:i'fl t 'W'el1Vl1:i''ll'El'1�1:i'� fl VlLU�'Eln ti�iuvi3.J�uf lJi1-1 1
LUlLLrl �uf�udj'fl._., (�'fltoi'ln"1�1v1�V1L!l'fl"IW� 'fl1Lll'elW� 4'-1vi1'V111'flmLrlu ) �ulil1L'.if1r.i1n• • 
�1n1:rrufjtl:r:::'ll1'Jlu�u (f11r.i1ntl1nP1�'il-11n�1vi n,-1LY1vo-.1vi1ur-i:r ) �ufu�-11n:::1'u (f11r.i1n
i;i�1V1n�1'1 Vl-:J 'fl1 L1111thml11-:i 4''1Wl Vl'!..!Pl:r:r1'll�t11 ) LL�:::�u(,iHf cy cy1(r.i1nLiL 'Vlwflvf mf
'fl1 Lll'f!W'UW :r::: 4''1Vl'J Vl [;11 n) Lntt ti� Vl1Jl1l-J��ruVIIJn � L�'!..!rl'el'IJ�lil�LLn� L'el'l LU;'ElnLtJ�n Vl�1:i'
i;l11i.tl



V v

iu1m.l'WL'1lt1�ttl°.llteMn11rj�ur;i-.:iLL�'1l-.:iluLLi:J'W�-.:i(Jl'e'lhlil 

2. n11�n'1l�'W•l1nLU�'elnCJ�vi'Uvi3-l .

i 
3. 'Vl (;}�'el'U9'Vlf n,.mru�-.:i LL'UrlVJ'1tiri'el L1rl,. 'W'e11Vl11

V V 

(VJniui;i'eluv'hn11V1'1l�•eM 3 'n1)

15 

V I 

il1r;i'J®th-.:im::ivil-lfoJ l-l1u'llil1LL�:::�1-.:iliX�:::®1'1l �1CJ�LL�'JLLt1mmtl�'e'lm.J1iu 

Li'.lui-wL�n 1 ri®utl1'ttJ'elrnLiX-.:i��ruV1JJil 60 'el-.:if'l1L"ll�L�t1� 24 -B''J'i:ii-:i i-:iliXLij'W��ruVIJJiliX'e'l-:i 
.I ..i , er .J ... 11 ., , .,. ,.. .Jo 1{ 
u1:::ii1ru 30 'W1VI n'el'W'lJ111Q,.:J�qJ'lJ1n1f'1Ln'lJVl�ruVIJJil'Vl'eM j;}')'e)t]')\)tJ�Vl'lJVll-JVl'W1L·JJ1r.i1n 

V V 

(Jl1-:ith::: L 'Yl fill'el1r.iil mnri�'el'Uaf 'J u�1 nri�'elU�'J r;i-:i'tl'uvii-.:i�1-:iil1 �:::'el1 '1l LL�'Jr.i:::LL 'l!CJ�viuviiil u 
V V 

�11�:::�1mL'tl�n'ele1'eli 70 % tl1:::iJ1ru 1 u1vl u�'J�1-:i"1tJutl1�:::'il11n�nrif-:irit1uil1'ttlm.1mm 

o ., .I • I"" ., "' .J ..i 11 II II 11 ,.j "' 
'W1 fJ]')faJ1\l Lu�'fl ntJ�'Vl'lJVll.JV1Li;J1Ul.J L'1l'-l1n°.ll'fl 1 l-J1'lJ(1}(1l'JtJLfil1'fl\llJ '1l3.j� 

V 

Lilnef 'tiX�:::L�tiin r.i1n'tl'utl1r;i'J'elU1-:iii1:f'flU�'Jt1fJ1:::LLm-:itiX�"11U1fn�:::Lilt1'1lWhnu tl1r;i'l'flth-:i'ttl 
V I 

�nin �'Jm'elVl1'W'el� 95 LU'flfL6.il'W(;l LL�:::tl1niu 2 �fi

rjfln11�n'1l�'lml1niu (,jfl�1 )Lintitl1r;i,;i'e}U1\l�'lJMl:::L�tlfn3-11i-:itl1V1'WnLL�'lLmJ.Jtl1niu 
'i' 'ti/CV ,J I .., I .J <I I .,j ..J ... I, .!"J 
L'1ltl 'Jl'elfJ111'i:-i'J'W LVl1n'U 1 : 15 (w/w) L"lltl1Vlrl'J1l.JL1'J 200 1tl'UfJl'el'W1Vl Vl�CUVIJJilVl'tl\lLU'W

1 
o II II • ,J ,. ..J

't 
II.� ..J I, .d ..J 

L'J�1 24 'n'J tii-:i u1ii1n1'fl-.:i1?1'JtlCJ1"111'J'lJ1\l 'W1ri'J'W �Vl '1luULVl'J!N'1l'Jmfol1'el\l centrifuge Vl 
er !'I ..i.J "" II o ,J "I t, ,.j 

rl'J1iJLn 3,000Xg Lu'WL'J�1 10 t.11Vl'Vl�CUVIJJl-lVl'el\l 'W1ri'lU L�3-111:::LVltl"1'Jmrl1'eM rotary 

evaporator�� CUV1JJiltl1 L�'el (1} \11 r;i')'e}U1\l L'LI1-:itl1vi'tl'n L �'elV11tlhn ru�11� n i,i(r;i(;} LLtl�-:ir.i1 n 

., .,,. 9 ..I ... � Ajaikumar et al., 2005 ) Ln'lJ�11�n'1l 'W"ll'J'1liil'l!1Vl'e;jCUVIJJ3-l -4 'el\l1311L'.l!�L·DU� 
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, ..j <t ,!'ti ..i t II .J..i centrifuge Vlm'U.JL1'l 3,000Xg Lu'WL'l�'l 1 0 U1Vl ,;1n'WUM'el�£il'ltJ membrane filter Vl3Jl"ll'W1£il 

0.45 L3-lrl1'el'W(µm) LL�'lLn'JJ�1T�nP1 L'W"ll'l£il�'l!'l��ruV11Ji'.l -4 tNf-11L'll�L�m1 Vl1lli'3J1n.! 

�11�nvt�HiLvtt1'l-ifflLUCil�V1�11�nvt3J1 5 n���i;JT L�L'Wt11vl'el�ilLUtla.!��'el1£ilLL��-a-�J1wwnH 
.1' ) 

0 II. I .d 9 l,' ., .d ., .cl l,' ., .d11 II • F.: LL'Ci'l (w1 'W'l rn'elUVl 105 'el�l3l1L"ll�L·11t1� �'W'W'lVl'WfirNVl 'JJ\c!Vlfi'W'lVl'WfiVl bvl (w2) u13J1n.!�11 

�nP1�L� L'Vhnu (w2-w1) X 100 / 5 Ltl'elfL•.JlUt,J 

• I .. --� 111., ,,/ ' ., I I .d cir ' ...L'r.lVl'l\cl'el� 95 Lu'elTL61i'WCil bVltJ "li'r.1(?111 '(l'l'WLVl'lmJ 1 : 4 LVl'l L"lltl'l'Vlrl'l'la.JLT'l 200 T'el'JJ(?l'el'W'l'Vl 
.d ... ,, .!'I .:, � .1' 0 J{ ,, 0 ,,/ J 11 ,, -� .d 'Yl'�n.!VIJJa.!Vl'el�LuUL'l�1 24 "li'l bl-I� Ll.'(l'J\cl13-J'ln1'el�111'ltJ�1'111'l'JJ1� 'W1'Cl'l'W'Vlfi1'el� bWl3-11u'W LVl'ltJ� 
II J , .J <I I ""' .!'J  ..i • ,,1  'l II Ul'J!Jl.rtT'r.l� centrifuge 'Vl rl'l13JL1'l 3,000 T'fl'JJCil'el'\J'lVl Lu'\JL'l�'l 10 'W1Vl U1'C1'l'\J �3-111�LVltJ"1'lll 

J .J .,_ ... O o, I 11.1.t l,' _, J LrtT'el� rotary evaporator Vl�n.!VIJJa.J 68 'fl�l3l1L'll�L'lltl� '\J'lvl'l'elll'l� bu'l1�'\J1Vl'WnL'V'l'elVl1 
.I .- tr ., Jlli, "' "''I '9 .J "" 9 Lu'tlTL'.llUCil�'lT�nvtVl bVI Ln'LI�'lT�nvt b'\J'll'lP1�'111Vl�n.!VIIJa.l -4 'f)-:Jf-l'lL'.ll�L•.otJ� 

LWM 

.,

1'1t1�1utfh11ru�11�nwiLU'Wj'r.ltJ��"lJ'f)�ll1l-J'ln.!�11�nP1'll'tl-:JU1Vli!nLU�'fln��'Vl1Jviii 

3. fi1TL(?l1t13J�1T�n!?lLU�'elm.J�'Vl'lJ�3-IL'WTU�1rn��1tl
.. 

I S, \ I 

i..:i�11�n£il 1 nf3,,1 L�L'Wvolumetric flask LL�'lLm3-Ju1nit.1�..:i1t1���1tJ 

... Ji' ... ... .d'I..Y 4. L(?!Tt13J stock L"ll'elLL'Lirl'Vl LTtl'Vl b·.o'VlUl�'el'lJ
... ... .d'I !('I ., .. .!'I ...... LL'JJrl'VlLTtl3-J1fil1!1'W'Vl b'l! b'Wn11'Vl£il�'el'lJ 10 �1tl'V'l'W� Lu'\JLL'Url'VILTtlLLMa.J1J'ln 

2 �1tJi'WITT�LLn Bacillus cereus ATCC 1729, Staphylococcus aureus ATCC 6538P 
• 

Escherichia coli A TCC 25922 , Salmonella

Enteritidis DMST 17368, S. Anatum DMST 17362, S. Derby DMST 16814, 

S. Typhimurium ATCC 13311, S. Choleraesuis ATCC 10!08 , Pseudomonas

)' o ..f •'Ill 'I 
fluorescens TISTR 385 LL�� P. aeruginosa ATCC 15442 bvttl'W1L"l!'fla.J1'Vl1 bVI active b'W

'fl1Vl1TLiti..:iL�'el nutrient agar LUUVl�1 24 -B''lL3-J-.'.I LL�'l inoculate�..:i'\uflask �i1te11vi11 Mueller

Hinton broth (MHB) tfh11(?11 50 il���filT Ua.!L�'fl��ru'\.UJil 37 tN"111L'.ll�Leilti� L'l�1 24
I t _, Il l/  J/ s, Q lfjtJ l o, S, i'l L3N r.i1nuutJ1um11-1L ".lll-l'llU'll'el-.'.IL'll'flvJ'll!.ln1m'VltJ1Jr1'l11-1iu b� Lvt1n1J 0.5 McFarland vJ"Jtl 
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. 'el1'Vl1:i' MHB L�'elL'Wbroth�\ir.i�i'.J�TWIJ'WU:r:::inru 1.5 x 108 CFU/m ( McFarland 0.5 
.... 'i' 'Iii !I ii -� ., standard Llnm3.JbVl�h"ll BaCl

2 
rllJ13.JL"1l3.J"ll'W 0.048 M u:i'3.J1"1:i'0.5 ml !!J�3.Jntl H

2 
S0

4 
rl'J13.J 

21 21  .� l'1!1 2J o, "1 '1  ':!J .J .,.J .a) O 'Ill L"ll3.J"1l'W0.18M u:i'3.J11n:i' 99.5 ml L"1ltn b'VIL"1l1n'W Lntl L'W"1l1J(1)�"Jl1 Vl�ru,.u�p.Jm L3.J'el"'l!::'W1a-!1 �,m:r
" " 

L"1lthrl'El'WYJnrif-:i) r.i1nut.1�-:iu1suspension LLtlrlVJ(;,f.J,.J1L�t)'�1-:JL'!Xilri'l13.JL°113.J-if'W�(Pl�'3LUt.1 104., 

105 CFU/ml Lntl��CU'Vl!Ji3 1 o0c L�'elLUt.l stock L�'flLl)L6D(1)'elLU 

' " 

5. n1:i'Vll1l�'elt19'Vlfi"ll'el-:J�1:i'�ni;ir.i1nLU�tmt:.J�l1Uvia.1'lt.1m:ruuu.:iLLtlrlVJ(;,f.Jrl'flL:i'l'lL'W

'el1'Vl1:i' 'i:111u';jfi agar diffusion assay 

1.-ii!ILulJl�!Jlsuspension "1l'el-:i LLtllilVJ(;,f.J r.i1n-n'fl 4 lli'3-l1"1:i' 0.1 ��;;"1,-'l�'lu

'el1'Vl1:i' MHA LL�IJ1.•il\LV1-:JLLfllJ?U!KIJ L spread'l-«-K'l plate r.i1m!u'l-if forcep �'JJ1Lf'e!LL�IJ�tl 
, J. I J[ "I , ii ., • 1.t1 ., ""' ., o paper disc 'Vlu�'el!11L"ll'el1J1-:i b'W sterile plate LL�'J�1J1�11�nc;nu�'elnt:.J�'Vl'U'Vl3.J r.i1n"1l'el 3 91'WIJt.l 

" " 

20 hi'i:m;i;i:rm.11111.�U'W paper disc i;i-:i'Vi.:iH 5 u1vl LLir;i�u paper disc 3.J1'J1'3U'W'fl1'Vl1:i' 
1J I I 

v1-:irnh1J r.i1nu'Wu11uuiJvh�ru'VIJJil 37 'el-:JPl1L6l!�L�f.J� Ltlm,;i�1 18-24 i,;i'i:3-1-:i LL�r;i,r'11Lit.1�1t.1 
.- J..,. X .., • ?i' ,..?;- � .!"I �'Wf.ln�1-:J"ll'el-:J L6l!'WL'ClVl Lrnn"1l'W(111111LLU�-:ir.i1n Coutant et al., 1996) 'Vl1 6 8.ll1 Ll1lf.J3-lt.11n�t.1Lu'W 

negative control LL�� tetracycline LU'W positive control 

6. n1:i''V11fi>11 MIC(minimal inhibition concentration) LL�:; MBC(minimal

bactericidal concentration ) "ll'el-:J'Cl1:i''Clfl!11LU�'tlnt-i�liuvi3.J L'11tl �fl macrobroth dilution 

method 

'W1'Cl1:i''Cln111r.i1n-if'el 3 3-l1'V11fo11 minimal inhibitory conc�ntration (MIC)LL�::: 

minimal bactericidal concentration (MBC} 1.um1t1f1t.1LLUlil'V1L1£lf1'el L:i'lil�'l-il'Vl'11�'eltl 

ln:i'IJ"'l�'elurh MIC �IJtlflfi macrobroth dilution (Wikler, 2008) L"1tl'W1 
0 .J..i J I I Ji J:' I 'Vl�'ell1l'Vll1l�'El-:J91'W'J'W 11 'Vl�'El111 'Vl3.J'elTVl1:i' MHB 'Vl!!J1t.ln'"l:i'�1L"ll'elLL�'ltl:i':i','el�'Vl�'el"1�::: 

" 

1 ��;�ln:i' 'i:111m1tWvl�'ell1ll1-:J'V13.J(11L'W rack L�tl'W'IUl1tlL�"Jlf)1nULt.lLL(1)��Vl�'el!11LUt.l 2 - 12 
,,I. .J .!"I ti I .J I -1 J[ ., t �, . I ., tldl ., ... .J'&'l'J'W'Vl�'ell1l'YJ 1 LU'W'Vl�'ell?lb �1m.J1t.ln1:i''lf.J1L"ll'el LL�'J r.i1n'Wt.11JLJ.Ji;J�1:r�n111L �'Elmrn'Vl'U'Vl3.J'Vl

L1n1t1�Hr.i1n-if'el 3 (iJ�1J1m-ifwifmvl1nu 100 ii��n13.J(1)'E)i)���i;J:i') "L��-:i"Lu��'e)(?l� 1 LL�� 2 

Vl�t1111�� 1 i3���1n:i' t-J'Cll-J�1:i'L1XL-if1n'W LL�r;J�vJ�11'Cln111 �1U'lt.l 1 i3���(;):i'"'l1nVl�'el!11� 2 3-11 
I '\ J O .... _, J', .,d d. J II "' 1 J mt1�-:i b'W'Vl�'el111VI 3 'Yl1LL1J'lJL(1)tlr;JntJt.1"1'elL'W'el-:Jlilt.lCN"1�'el(11'Vl 11 LL�'l�lilln'J'elt1'1-:i�1n��'e1/il'VI 11 

0 A �--'=' J: \itl .cJ 
,=I J! f.l .... "l1'Wllt.l 1 3-1��� ln:i' VI"! b ��'elVl'Vl 2, 3, 4, 5, 6, 7, 8, 9, · 10 LL�� 112-lfll'l"l2-JL•.o3.J"1lt.1".ll'el\1�11�nlil 

Lvl1riu 50, 25, 12.5, 6.25, 3.125, 1.563, 0.781, 0.391, 0.195 LL�!: 0.0976 mg/ml (;113.J�'lvltl 

r.i1m!t.1 inoculate suspension L�'EILL'LI��(;,u�Lvi;u3.JH(-if'tl 4) 1 ii�;;i;i,. �.:i"Lt.1'Vln'Vl�'elV1 LL�'l 
• 
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il1hh.ll-l��ruV11Jil 37 'il�P11L8J!�L�t1�Lilm'l�1 16 - 18 t'l'i:l-1� {;11'l'"l�� 'i:�t1i�mi;ivi�'il��il

fll'l1l-1Lil-l"ll'U'll'el��11�n��1���hliln11L'"l1C\)'ll'eMLL1.Jli)VlL1t1(LVJmJnt1Vf�'e)�l-)'l'IJ�l-J) �'el�11-)'l1l-l 
., 

L"lll-l-ii'utl't.!LUi.1�1 MIC iiwui;imtli.iil�;nfi1!Jl'elil���IJ\1 

U1Vl�'el(;l'el1Vl11�'Vl1n11'Vl(;l�'e)'IJVf1'°11 MIC �hiiin11L'"l1C\)'ll'el-:tLL'IJl-)'VlL1tl 

ftiJill-)'l1l-li'W)'VlnVl�'eli;iLtl streak 'I.Ji.l'el1Vl11 NA LL�'lt1l-l��ruV11Jil 37 'el-:tPl1L8l!�L'Dtl� LUUL'l�1 
i., !', .., ... .,J,.:,1 1,1 ti .., .: ..111 I 24 "ll'lLl-1� r.i1n-wi.ii�Lni;m��ui.i'Vlmrn Vl�'el�'Vll-ll-)'l12W.lll-l'lli.l'll'el��11�ni;ir,11�� 'Vl Ll-lYmn11 

.L'"l1t)J'.ll'el�L�'el'IJ'W plate'il1Vl11NA�streak�-:tmh'l �'elLU'Ufi11 MBC 
'I .,(91 ....... V tl.,11 _, Q I � um t'Vl i;i�'el'IJ �'Vlfii;J1i.!Ll'IJ 1-)'Vl Lft1'.ll'el��11�n i;ir.i1 n L �'el n ��'Vl'IJ'Vll-1 IJl'eln11 

L"'l1C\J'.ll 'el� LL'Ll r1vi L1ti fl'el L1fll�L'D'Vl i;i �'elUVJn 1-)f-:ir.i �t-if �11tJlj;1'li.i� tetracycline LU'W positive 

control u��t-n· U1LU'W negative control 
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1. �11�n1P1r.nmu�'elm.J�it1viii

r.J�n11�n1P1�11r.:i1mu�'eln'vit1vil-li'Wif i;l1.:i 11111\ui i'W(�mrl'il.:i i'W('·nm..l1::L'Vlfil�1fi11ruf3

ur�"l11"ll'W�'W(�'WLL1P1'1) i'W(LL�.:J(,l�'J'W LL�� �'W(i:a!'1tlt1)ty1 LIPltlL'DL'el'Vl1'W'el� 95 LUt1fL'l!'W"1 LL�� 
.., .., .J -w1 2 'lfi LU'Wr,)<J'V11���1t1 "Wt1�1 �11�n1P1LU�t1mrniuviiii-.1 4 i'W( 'Vl�ni;i�'lm'el'Vl1'Wtl� 95 

"' 

bU'elfL'l!'W"1 ihnii1ru�1r�ni,i (vti-.11�LVltlr,)'lvi1�::�1U'fl'iln) P)l'ILU'W1'iltl��"11'il'1U1Vli!mtl�'iln�� 
CV A  SI I IV !/ 

1 

'Vl'l,.l'Vla-lLWl.:JL'Vl1n'Ur'eltl�� 28.30±1.04 ,26.65±1.21 21.17±0.75 LL�:: 23.07 ± 0.79 

ma-1�1 (;)ti (;)-!IL 'WtU� 1 Lrl'el'l.iftl1nimu'Wr,)'l�n IPIL��11�nl'l(V1i-:i1::LV1tlr,)'lvi1�::�1U'el'iln) �(Pl 

L'LI'W1'elt.1�:;"11'f)-!l'W1Vl'WnLU�'elnf.J�iuvimL'IX-:iLv11nu1'ilt1�� 22.07±1.55, 9.89± 0.94 , 13.30 ± 

���1tl'el'i1n) �lflL'LI'W1'elll��"ll'el-!!U1Vl'WnLU�'flnr.J�iuviiJLL'!X-:iLYhnu 12.03 ± 0.56, 7.17 ±0.62 , 
· 0 fV I .:=I 9.71 ± 0.65 LL�� 12.32 ± 0.96 (;113-J�11fltl r.i1nmrn11'Vllfl�'eNLL�lfl'1'l1L'il'Vl1'W'fl�3-l 

tli��'VlfiJl1'WL 'Wn1 r'Z'l n IPl�11'-11 n LU�'el n r.J�iuvia-11111'� n�1tl1 � LU'WL'll'W\lL tit1-.1r.i1n�11'il'iln9'Vlt 

'Vl1'1�'ll11'W�1 '"1 cy � LU'W'Z'l11viin"llt1.:J L'!..l�'fln r.J�iuvimu'W"W'l n�11tl1�nt1u �'W'el� (phenolic 

compounds) LL��vJ�1L'l'W'elll�(flavonoids) (Ben, Ayed and Metche,1996 LL�� AI

Zoreky,2009) �.:i Majhenic, Skerget and Knez, (2007) 11t1'11'W�1�11,J1�n'flt1�'W'il�\l�ni,i 
J{ J  <t " II Ip, .... , ?;' ,../ .J t1'flnr.i1 m 'W'eHll'el Lil� IPI guarana (Paullm/8 cupana) lfl'lf.!L'el'Vl1'W'el� �lfl i;im1u1 ·«'l'Wn11'Vl �1 r

61 S, ?;' ll,O ll,O J 'l ll,O• F,i o, I ,v S, 
� nlfllfl"lll'W1 LL�<JT�LVIU lfl'lULl'lT'el-!I rotary evaporator 'V11J13-l1 ru�11�n i;ii.11nm1n11� n l'IIPl'ltl 

_,. -� ., t' "' "' ..I""" II ci ..d L "' L n11"11J'Wnt1'W1LL�'ln1'el-!111l'lll membrane filter 'Vll-ll"11'W1l'l 0.45�3-lflT'flU mut1-.1r.i1n "llVJ�1 'W 

mr�nr;i'W1'Wn�1 
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'l'U� 1 uhnru�11�nr1(V1i\11:;LV1U�'JVhf'l��1tl'el'eln) P1"1LU'IJ1'elf.Jf'l�"ll'el�tl1wwmtl�'eln 
... 

20 

iuvi3-ILL'JX�W'1Jf f;11\lfl'IJ �'JUL'el'Vl1'1J'tlf'l 95 LU'llfLOJf'tJ(;I LLf'l�tl1 2 'lfi (�1L'il�U ± 

SD) (n = 6 )  

rjf1� 1 LU�'eln��iuvi3-lr;i'elLil'Vl1'tJ'el� 95 Ltl'elfLOJf'IJ(;I im1 1 : 4 

2 .. 'l'Vlf uui-:i LLllrlV!�Wi'el LJ'f-1 L'IJ'el1Vl1;''1l'e)��11�n"1L'U�'lln�f'l'}1llvi3-IW'tJf r;i1� 1
t, 

�1J'� fl "1 LU�'Eln c.rniuvi3-IW'1J{vlm�'El� wufr.i1ntl1�L 'VI Pl�1fi1J'ruf,fJ.h�'ll1'll'tJ�'IJ W'IJ{LL�� 

(,]:;,j'jJLLf'l:;wuf P11i1')J '1J1 � n "1 �':lt'. L'el'Vl1'tJ'el� 95 L1.l'elfLOJf 'IJ(PJLLf'l:;tl1nlu 2 'lfi L �'el t-ri. 'tJn1J'UUJ� 
t, I t, 

wurivlisuri'el trn 1u'f11V111i-:i 1 o �1uwuf Lil'lltl1�11�n"13-11'Vl"1�'elumruuu�LLur1vi�mLnn1utJn 

L�LLri B. cereus ATCC 1729 LL�:; s. aureus ATCC 6538P Ylll�1�11'�n"1r.i1mtJ�'eln��it1vi3-1 

i� 4 'W'W( ��fl"1�'ll:IL'll'Vl1'1J'el� 95 L'U�fLOJf'IJ(PJLL�:;�n��'JtJtl1i� 2 ijii �1)J11'tl'el'eln�'VlfUt16� 
., 

. 
t, 

LLuriviL1mLm'3-IU'JnL�i,:i 2 inuwuf LL!Jiuuu,:i s. aureus ATCC 6538PL��n�1 �-m�"1�L'W"111'1� 
.J ., � �� I ljt,� V r \jll I 'VI 1 LL�:;mJtMLLllf-1'VIL:i'IUn'elL1r'ILLm'il�U�"1'YI\I 8 �1tJYl'W� �"1LLn E. coli ATCC 25922 , s.

Enteritidis DMST 17368, S. �natum DMST 17362, S. Derby DMST 16814 , S.

Typhimurium ATCC 13311, S. Choleraesuis ATCC 10708, P. fluorescens TISTR 385 LL�:; ' 
.,

P .. aeruginosa ATCC 15442 : L"1tJ�'l'IJL'Vlajr.i�uuu� P. aeruginosa ATCC 15442 L��n�1 
� � I � .d .J

,. 
11 !3 .cl1t JI I .J LL1Jrl'VlLJ'Un'el �J'rlLLm'i1�1J'el'IJ 1'Vl "1!Yl"1�'el1J ·.n���'YI �l?l "11�r.i1n Ueangpha Suthip (2003) 'YIJ'1!N1'W 

.,

�1�1r�n "1LU�'eln ��iuviii�'Jmtli'l1'1Jtl� 50 LU'flfLOJf'IJ{Pltij:;UUU�bbtJf-1� L1tJLLm'il�1JYl'Jn E. coli,
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Salmonella Typhimurium, Sh/gel/a dysenteriae, Vibrio cho/eraeLL�:::LL\Jf\Vl�tmnnltJ'ln 
'i' ., t ,'I s,..i..l 

Staphylococcus aureus bfM.lr.i:::uuu-:i E. coll tl111Pl'Vl�l?I 
" 

�1:i'� fl (1191 mtl�'elfi t:J�iuviii �'lm'il'Vl1'W'el� 95 LU'elfL'll'W1J1ih..l1:::;i'lfif11'V'lL 'Wn11U'UU� 

LL'LlriviL1mmiiiu'lmL�:::LLm'iJ'Z'lUL���n�1�11�nl1l�'lu�1.Jr-:i 2 'lfi �.:it.«t:J�1.fJ!uL�t1'lnt1 Slrirat, et 
.J I ... • t"" ., ... " .... I � ... 'I " Ji al, (2005). 'Vl'V'lU'l1�1 :i'� n l1l Lu�'iln t:J'Z'l'Vl'Ui'lil Ul'ltll.fli'l1'\Jfl�ilu:i':::�'Vlfif11'V'l L un11ui1t.W.ll'fl 

Enterohaemorrhagic Escherichia coli 4 strain �'el E. coli O157:H7, E. coli O26:H11, E. coli
,, 

0111 :Nm, E. coli 022 L��n�1�11�nl1l�ht1'11 LL�::: Majhenic, Skerget and Knez.( 2007) 

:i'1tl�1'W�1�1:i'�fll11Ll-J�l1lguarana �.:i��'l'Wtfr:::n'fltJLU'W'V'l'ln'c\1:i' phenolic compounds) Pl'ltl 

LL'fl�n'e'le'.l'eli'e'l'flnq'Vlf df1-wi�-w'Vl1u°'V'l'lm�'el:i'1 : Aspergil/us niger, Trichoderma viride, Penicillium

eye/opium LL�:::LLU1•1vi(fo Escherichia coli, Pseudomonas fluorescens, Bacillus cereus 1"' ·
-=I I .J <V S, l,' 
l?ln'l1�1t'Vl�nl11!1l'ltl'W1 

., . '"" ., ... ., ' ., ... ,,(., t ... ... .J'I " ,J " tlf " �1:i''c\ n (1191 mu�'el n t:J �'VliJ'Vlil'V'l'W�LL�� �:::'l'WiJqi'lfitl'l.Jtl� LLU rl'Vl L:i'tl'Vl b 'll'Vl (?\�'fl'UTI'l'W � � '1J b(n 
... I ., 

,J"" ., ... ., ,Ji "" ., ' .... "f ., ' ., • I ... l1l m1�11� n l1191 n L 'Z'l'fln t:J�'VliJ'VliJ'V'l'W�'V'l'IJLil'el� 'V'l'IJ� Mu'1) '1)1 LL'Z'l!::'V'l'W�91 n'c\1fi"'l:i'N:i'�u1:::'Jl1'll'Wlil'IJ 
t 'J' d .., ... I ., ' ... ., I .., • " " " .J :'I ... I " 'Vl�'WL 'W'el�91 n'VliJ'VllJ LL[Pl�:::'V'l'W�9:::l-J'c\1 :i''V'l'W�n :i':i'l-J LL� ni,n.:i nu 'Vl1 b ��11.:J �1:i''Vl Lu'\JtN riu::::n'fl'IJ L 'IJ 

LU�'elnt:J'Z'lLcJi'i;l1-:in-w !K-:i1.-rl-w-:i1-w�r.rm1'flsl Ben Nasr, Ayed.and Metche,(1996) �'V'lU�1 tn>J1N�1:i' 

proanthocyanidins.L'WL'U�'flnt:J'Z'li'LlviiJVi'Wfuh-:i 1 (Vi'Wf Kalai, Ghelfi, Tounsi, Jebalai, Gabsi 

LL�:::Zehri) �tl�n\u1.l:r:::L'Vl��'WL�tl �mii1ru�11dLL�n�1�n'W LL�:::iuvia.J-vi'W{L�U')fl'IJLUJ),..l�nt-wL'JJ[Pl 
.J..i • I d..i"' .... F,: I ..J_ I 'I 'I ,... • I .., :'., ., ... ., ' 'Vla.-1 n11'll'iN u1::;'Yl1'W'Vl l1lnr.i::;l-Ju1il1 ru�"'l:i'�-1 M"'l'Vlu�n b'WL "lll,l ba.-la.JT:::UU'll'Glu:i':::V11'W i;)�'W'W'VlU'Vla.JYl'W� 

�1-:i 1 �i11ii1��u �-:iL�iJ1r.i1rn·1-w'iN:::wwci.:i,J� n�-:i�miJ1ru�11'fl'fln�'Vlf �utr� LL'Llfl� '1u�t-if'Vl i;i'c\'e'lu 

Lili'LL�n�1-:in'W 
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J; ... 
PM= Yl'WL3J'fl� 

ST = LL��i;i:;,j'u 

.c::i..c::l I a/ ,:!I 

1fi1
W

l-:Jf
f

Wl°l'el 

':jfi� 1 LU�'elne-i�vi'u�,-i[P\'e)L'el'Yl'l'W'el'i'l 95 LU'el:rL6Jl'W(;l iv1r11 : 4 
I 0, I 

':5iivl 2 LU�'elne-i�vi'u�,-i[P\'elu1niu ,ai;ir11 : 15 

':Sfi� 3 LU�'elne.J'i'l'Vl1J�a.Jm�unu�1niu 'e)(;]J''l 1: 3 

24 



C = disc fl'JUfll-J 
• 

� .o!I 
PM = 'V'fWLl-l'el-.!l 

ST = LLM(;l:::')'W 

iuvi 2 �'Vlif mt�hu Salmonella choleraesuis ATCC 10708 'll'el-.!!�1t�ni;iLU�'elnt-J'Zl 

G/ t::11,  ..::::I v i,,  .:::::i.� , cv -dl  

'Vl'Li'Vll-l 'Vlt� n i;i i;J'Jtl'Jfi(;l1-.!l n'Wfl'el 

-:si� 1 LU�'flnt-1'Zl"n'Li'vil-l1P1'elL'el'Vl1'W'el'Zl 95 LU'flfL8Jl'W(;l im11 : 4 
I ., I 

':SfiYJ 2 LU�'elnt-1'Zl"n'Li'vil-l1P1'el'W1niu 'a(;lt11 : 15 
I I t,, I 

':SfiYJ 3 LU�'elnt-J'Zl'n'l.Jvil-l�U'Wriuu1ni'W 'a(;']J'1 1: 3 

25 
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3. r11 MIC(minimal inhibition concentration) LL�� MBC(minimal bactericidal

concentration ) '1l'fl-:!�11�ni;iLU�'flni:.J�l1tJVh.J��rii;-i�'lt1�11���1tJ(J11'1fl'W

�1T�ni;-ii'lm'e1'Yl1'W'el� 95 LU'flfL'll'Wt,1 '1l'el'1Ltl�tlni:.J�i'Uvi2-I-A'U{LL�'1f;l�'l'WLL��-A'u{P11 

i1cyq,i1 al9Y1t'tun11uuJ-1 Staphylococcus aureus. ATCC 6538P LL�� Pseudomonas

aeruginosa ATCC 15442 r;J13-J�1�'U L���qi;i ti;iuilr11 MIC 0.39 'mg/ml Lvhriu �-:i1u 
.J 

.!"I ., • ,... ., ... ., --� ... ,. ., 
!'.. 

i;i111-1'YI 2 T 'fl'1�'13-J1Lu'W�1T�ni;-iLu�'elntJ�Vl'U'Vll-lY-lU�Y flJL2-l'el'1 '1Jn11EJU!N Pseudomonas

aeruginosa ATCC 15442 , LL��-A'u(LL�'1f;l�'l'WL'Wn11U'UU'1 Pseudomonas aeruginosa

ATCC 15442, Pseudomonas f/uorescens TISTR 385 m2-1�1�uti;-itiilrh MIC 0.78 mg/ml 
I r S, S, 

LVJ1fl'W �'1�'Vlfi'll'e1-:1�1T�n'11UL'IJn1TU'l.JU'1 s. aureus ilr11 MIC �'el(;)P)i'e)-1flUT1tl'11'W'll'il'1 
Q � _, a' .J I I _, tl"'I _, ... Q ..( 1J 4i' f;lT'llfl1 l"1nn� LL��P1ru� (2548) 'Vln�1'l'l1�1T�ni;-iL �'elni:.J�Vl'lJ'Vl2-ll-l9'Vlfif;l1'W S. aureus �i;,u 

i'.Jfi1 MIC 1.IT�a.J1ru 0.2 mg/ml LL��il9V1t'�1'W P. aeruglnosa L��2-11nti;-it1ilr11 MIC 0.09 

mg/ml � LU'WL -nutl'fl1r.i L ti'fl-:itoi1 n�1t1-A'u(�1.-Ift un11V1 Cffel�'fl'1il m12-1 LLi;in (J11-1rit.1 
,J °I I J' Q Q J

,.
s, 

IV tl,dl 
., ... 

'Ci'l'Wl°l'l13-J�13-J11'1 �'Wn1T�1L'll'elLLtJP1'VlLTtJVl 'J!Vli;'J�'t'l'U '1l'e1'1�1T�ni;-ir.i1m �'flntJ�Vltl'Vl3-J 
s, • I .. .. !'., I ., tl... 

., ... ., .-J' .... ., .. A 
v'l'U.IL'e1Vl1'W'e1� 95 Lu'e11L61l'Wi;J'WU 'V'ltJ')'1�'1T�ni;,r.i1m �'t'lni:.J�VltJVla.J'V'lt.l�'V'l'lJL3-l'e1'1LL��'V'lt.l�l"l1 

i1cycy1 �1a.i1rn�1L�'e1Staphylococcus aureus ATCC6538P LL�� Pseudomonas

. aeruginosa ATCC 15442 i;J1l-1�1�tJ L����i;, Lfffelt1ilr11 MBC 0.78 mg/ml LVJ1flt.l �'1flr;JN 

f1tJJJi'.li1cy qJ1'Vl'e1'1 �u�il n1 TU1 �11� n i;-i LU�'elntJ�"r1tJvil-JL "D�a.J1'WLLi:.J� LLnti Cffel LLFl'Vl'el'11'l'1 

(Martindale, 1989) 1-Iftun1rfn�mn11im�tJ'll'tl'1Ui:.J�LL���'l �-1�nil�1L�11Jr.i1m�'t1 

Staphylococcus aureus (Adebamowo et al., 2006) 



lil1'i1�� 2 '°11 MIC LL�� MBC "11'els!�11�nr;ir.i1mtJih:intJ�'Vlt1vitti'W(�1-:in'W iJi''dtJL'elVl'l'W'el� 

95 LU'el1L'1!'W(;] 

27 

""'""' ""1 IIJ LLtlrlVIL1tlVI "JIVl(;l�'fl'U �11�nr;iLtl;'flm.J�'Vlt1vitt�'df.lLL'flVl'l'W'fl� 95 LU'flfL'll'W(;] (mg/ml) 
Ji ,,II ""' LL�s!111�')'W Pl1UC\)C\)'1 'VfWLil'els! lol'WLL(;ls! 

MIC MBC MIC MBC MIC MBC MIC MBC 

B. cereus 12.50 50.00 25.00 50.00 1.56 6.25 1.56 6.25 

S. aureus 0.78 0.78 1.56 3.13 0.39 6.25 1.56 1.56 

E.coli 3.13 6.25 50.00 >50.00 12.50 6.25 6.25 6.25 

s. enteritidis 3.13 3.13 25.00 >50.00 12.50 12.50 6.25 12.50 

s. anatum 12.50 6.25 25.00 >50.00 12.50 12.50 6.25 12.50 

S. derby 12.50 6.25 25.00 50.00 6.25 3.13 6.25 50.00 

s. typhimurium 12.50 6.25 25.00 >50.00 6.25 3.13 6.25 12.50 

s. choleraesuis 3.13 3.13 12.50 12.50 12.50 6.25 3.125 12.50 

P. f/uorescens 1.56 12.50 12.50 >50.00 0.78 6.25 3.13 6.25 

P. aeruginosa 0.78 3.125 12.50 12.50 0.78 3.125 0.39 0.78 

� � 
I v ,=a, IV O"'dl di o., .., evaporator 'V'l'lJ'J'lVl'U'Vla.J'V'l'W�Y fWLa.J'fl-:i�1iJ1rnt1t1t1-:i Staphylococcus aureus ATCC 6538P 

1����(;1 �n�1LLt1r1vh1m•'lf;1�'eltl�1tli'Wf�i.iLL���n�1�11�nr;iLtl�'eln'Vlt1vitt�'W�'W L(;1tl�"11 
I � 

MIC 0.78 mg/ml c;1-:i't'Wm11-:iv\ 3 �11�fl"1LU;'elntJ�'Vlt1Yh.J�'JtJL'flVl'l'W�� 95 Ltl'flfL'll'W!Jl 1:Jtll:J� 
,oi ,oi I 'i' ., ,,/ 'I I J'I !I, \j !I,.... I .... J:' l;' J !I, 4' "°' e,, bl'1,lrl'VlL1tln'fl b1rl b'W"el1'V111'Ci'J'W b'VIC\J'Vl b"l!'Vlf;l�'eltl bf;1Pln'l1�11�nr;iv1'Jtl'W'l 'l!s!�'elP'lfil�'el-:inU:iTW'lloltl 

� 
ri®'W'VIU11l(r;if'Jl!)1 mfoi LL��flru� 2548, �fltl'ls!f-1 'd11r;nflru"ntJ LL��rlru� 2548) 

,,/ 'I t J{ .... .... ,,/ 'I ,J'I Ill "' 

'6'1'l 'Wl°l 'l'l 3-J �13-J 1 HI b un11� 1 L 'J! 'el LLU filVIL1tlfl 'JUL� C\J'Yl b"ll'Yl i;i �'eltl"ll'el:-3�11� n Pl 

tl-=i 
., "' Ill l;' I a, ""' o, .-J' al .... ..(_I J' L �®n'Vl'JJ'Vla.Jf;l'Jtl'W'l 'Y'l'lJ'J'l'Vl'U'Vla.J'V'l'W�'Y'l'WLa.J'el·-Ul�Vlfi'iN'lL"ll'el Staphylococcus aureus ATCC
\j IIJajJ 'i' al I ,all , 6538P Lf;1f;1'Vl�f;1 bf;ltla.Jl°l'l MBC 0.78 mg/ml 1'fls!��l-l'll°l'el Pseudomonas aerugmosa ATCC 

15442 'i:i;iu!lrh MBC 1.56 mg/ml �'J'WLf'fl Bacillus cereus ATCC 1729, Salmonella

enteritidis DMST 17368, Salmonella anatum DMST 17362 LL�� Salmonella derby DMST 

16814 r.i�:1.h\��'els!L"D�11�nr;ia.J1nn�1 50.0 mg/ml �-:i't�tJ�"11s!'.:i1M1U��ml'el� n�EJ'l 
al 0, ... ) J I a, 

• 
1-=i 0, "' I J' J 

L'"l'fl'"l'W'Vlm��l°lru�(2545 'Vli"l'JJ'J'l�11�nr;i Lu�'eln'Vltl'Vla.J �12-J11'1"11 L'll'fl Salmonella spp. VJLmn

1�r.i1n1ri 'i:r;iu�rh MBC 1.25-5.0 LU'flfL'll'W!Jl (1.25-5.0 mg/100 ml) 
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.., .., �,. 

iJ LLU1°1'Yl Ll'U'Yl 'l!'Yl !P1Ml1J �1l'�fl!PILU�ilrn.J��1Jvi3-J �r;iuJ1 (mg/ml)

� <!I .., LL�..:IIJl�')U PlTUC\JC\J1 'V'l'Wb3-Jil..:I "'lULb111� 

MIC MBC MIC MSC MIC MSC MIC MSC 

B. cereus 50.00 >50.00 25.00 50.00 6.25 12.50 3.125 3.125 

S. aureus 0.78 0.78 6.25 6.25 6.25 6.25 3.125 12.50 

E. coli 25.00 50.00 50.00 >50.00 25.00 50.00 12..50 50.00 

s. enteritidis 50.00 >50.00 >50.00 >50.00 25.00 >5o.op 12.50 >50.00

s. anatum 12.50 >50.00 >50.00 >50.00 12.50 >50.00 12.50 >50.00

S. derby 12.50 >50,00 >50.00 >50.00 12.50 >50.00 12.50 >50.00

s. typhimurium 12.50 50.00 >50.00 >50.00 12.50 50.00 12.50 12.50 

s. choleraesuis 12.50 25.00 25.00 50.00 12.50 12.50 25.00 50.00 

P. f/uorescens 6.25 12.50 12.50 >50.00 25,00 25.00 25.00 >50.00

P. aeruginosa 1.56 1.56 12.50 12.50 6.25 6.25 3.125 3.125 

I S, 

�1Vlf1J�11�n111"'l1nLU�ilntJ��tJvi3-J iJf'JU';jfin1tmifun1JU1 ui'lnt'c'l..:1�1ULL�U 
.J"" 11 1 ., • I.di ., "' .., .- .., ,,,f.., � mil�'Yl3-Jf11U1111 0.45 �3-J fill'ilU 'V'l'U'l1�11�n !PILu�iln tJ�VltJ'Yl3-J'V'lU�LL�..:i t11::r;iur.i :::ililn9vinuuu� 

11 iJcl ..J .., ., .... .. .., ."f .J .., � 
Staphylococcus aureus ATCC 6538P �111111 L·nUL111ti'ln1J''llU�Pll'uC\JC\)1'Yltl'Utl� Pseudomonas

IV .. x .di .J IV t cl cl t ,V I 11 iJcl ,V 'i' cl 
aeruginosa ATCC 15442 Lb�:::'V'lUfi'V'lUL3-J'il�'YltltJtl�LbtJfil'YlLl'tl'Yl��il..:1111�n�1'l �vl(;l"ll'elnU �111tl3-J • 

I 0., 'I .J ,.,/ "I I ... cl ...i., iJ I fil1 MIC 6.25 mg/ml I?)\) b'W(;l111�'Yl 4 ·.;'l'WW:113-J�13-J11Cl b'Wn111J1LbtJfil'Ylb1tl'Yl �'l!'V1111�il1J"lltJ'l1 

-wu(LL�..:ii;i�rj'WLL��-wu{Plti1C)JC\J1ililn9vif�1 B. cereus ATCC1729, Staphylococcus

aureus ATCC 6538P LL�� Pseudomonas aeruginosa ATCC 15442 Hi'���i;i t!Plt1i1�1 MSC 

12.5 mg/ml L'vhnm'lluL�tl'lfllJ -wuf�uLila� ��1 Staphylococcus aureus ATCC 6538PL�� 

'V'l'eHl'I.! 

�11� fl !?l LU� 'el n tJ�YJ'lJvi3-J �'l tJ n11��'Wnt1tl1';jfiil(�fl�2)1il ::;'fliln q'Vlf uul� LL�� 
I Qj cl ,.,/ "I I J 'I iJ � iJ J I ,v · iJ t' ...... .J .J I J 'l1-l1LL'lJfil'YlL1tl'6'l'l'W b'VIC\J'Yl b'l!'Vlvl�illJ bl11(;11n'l1�11�nvi111'ltJ'l.!1('lfiVl1 )'YltJ 1ULfill'il� rotary

... iJ .. .. t � J ., t' ... ..,J evaporator LL�::;�11�nv1111'lm'il'Yl1'Wil� 95 Lth.ll'L'll'WIJl lN'l.!L'W'el..:llil'ln�11�n111�'ltJU1'lfi'Vl 11-n

l'�tl�L'l�1 LUn1t�n111!unr;l1�11�n111�'ltJtl1'5fl� 2 ���1 ,��nvi�'ll'il'eln9�f \'1f Uiltl nr;l1 �'l'IJ�1l' 
,, r. ,, 

�nvlVel'Yl1U'el� 95 LUilfL".IIU[,}'W'IJlil::;iJtl1:::�'Ylfifl1"1lLUn1l'�flvl�1l''el'eln9'YlfiLc11'�nr;l1u1(Majhenic, 

Skerget and Knez, 2007) �..:ii!u�..:i�13-J1rnililn9vifuuJ� LL�::: �1LLtJfil'Vl�tl�'lULirnJ\�� 
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vl111./l'VI 4 

.... .... ...,
,. 

lll 
LL'l.Jrl'VlL1UVI "ll'Vli;J�'el'l.J 

B. cereus

s. aureus

E. coli

S. enteritidis

S. anatum

S. derby

s. typhimurium

S. choleraesuis

P. fluorescence

P. aeruginosa

� ell 

Yl'IJL3-J'El..:J 

MIC MBC 

50.00 >50.00

6.25 12.50 

25.00 >50.00

50.00 >50.00

25.00 >50.00

12.50 25.00 

12.50 25.00 

12.50 25.00 

12.50 25.00 

6.25 25.00 

29 

�11� n i;i LU�'fln'VltJ�3-J '1f ,;iutl1 ( mg/m I) 
... 

LL�--1(;1�,j''IJ M°ii1cycy1 'il'IJLUM 

MIC MBC MIC MBC MIC MBC 

50.00 >50.00 6.25 12.50 6.25 12.50 

25.00 >50.00 6.25 12.50 12.50 12.50 

>50.00 >50.00 12.50 50.00 12.50 25.00 

>50.00 >50.00 25.00 50.00 25.00 50.00 

>50,00 >50.00 >50.00 >50.00 25.00 >50.00

>50.00 >50.00 >50.00 >50.00 25.00 >50.00

>50.00 >50.00 >50.00 >50.00 25.00 50.00 

25.00 25.00 12.50 12.50 25.00 25.00 

25.00 25.00 25.00 50.00 25.00 25.00 

12.50 25.00 12.50 12.50 6.25 12.50 
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n�m L�'elr.rirv1:Pit1� P11ia1mur.rt!'Vlf 'W'W'Vl')'W l.Jrul:l�U1�Jlf'11. 2547. c.J�'lltl-:!�11�fl(;ILU;'elm.J� 

iuvh.Jf?J'elL�'el Salmonella spp.�LL1:Jn't��1n'trl: fo11rl'l12.JL"n2.J'2lti�1�r;i�ih°t'i1inmft1. 

m1tJ1�12-1°ij'J!1n11��'WL0ML'VlU : Ltln1�LL��'Vl1'1L;,an"Li.,3-J,ni-:in1rni1J1i1111', nt'1L'VIY'l"1, 

15-16 iJn11fola-1 2547:48-51.
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vi1�1mf'fl"ll'el'1�11�n/?1LU�'elnc.J�'1'1JV1a-J (Punica granatum L.) c,l,mftl Escherichia

.J 't" 't' � .-coli 'VlLLtln i;ir.nn n. tJ11�11•ci(,ltJLLY'l'Vlt!Pi1�(;)12.JdJI. 2548;15(2):1-7. 
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�nviV1m'IJ�1mtl�'elmJ�'1'1JV12.J (Punica granatum L.) c;ltin116u�-:1Lfflrit1br1n�2-1 

Gram-negative bacilli. fJ �""ll�'?Ufl7'J,.JY/f 'JYIYI 2548;27(suppl.2):535-44. 
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Ufl1unf 'JYIYI 2548;27(suppl.2):525-34. 
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