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,,,!..,,'IJ'WI'll.!:::'lJJ:lI :W:::IJ:lI l.!:::fI~1iI bbt:1:::'lJbVlt:1fl 'Vl6'lfllilV1"l!J belflb'1l'W B:::'1l~I'l'Ubbt:1:::b:W'VlJ'UBt:1 bIilCJ9'lfI'clJ'l'VllWlJV,:jfIJ'lb~'l'll 

''E'; Staphylococcus aureus, Methicillin resistant S. aureus (MRSA), Escherichia coli bbG1::: Pseudomonas 

:::e::'Jginosa v)':mii5 Disc diffusion bbll::: Tube dilution CJG1f1JJi~mn.dJ mJG'lnV1G'1J:WJ'lfliflJff,:jfIJ'lb~~'ll'IJB~bblJfl'vMl'J 
'''Jli-fi 4 '1J1llilllill'Jilu~''U~J'Uf'I'W~flIlJn,'j1G'1BCJ1'U'Ill,:j 6.10 - 14.90 ilt:1~bl.!I'l'l b~BllJ1U'VlIiIG'ltllJVlJ~JfllJ:lJb';;l.!';;'U~JG'lIii 
"!§:~1'lG'lnlil~G'lJ:WJ'lflif'Uff~;J'l1v) (Minimu~ Inhibitory Concentration; MIC) 'I'I'U1J G'll'lG'lnlil'ilJn1'U~bVl~flV)~CJ 
!:::~V1'WihJ'l:::~'VlBf1J'I'Iif'Uff'lb:ff€l S. aureus Lb~::: MRSA 1v)1ii~~liIllillJiJfh MIC whn'U 0.03 il~~fl-rl.!Il1BilG1~~I'l'l bbG1::: 

;al~~nlil'ilJfl1'U:W::::ih'li4:W'l'lJ'Ulllbb~:::1'U:W:::f1'l1ii 1?IJl.!J'lflif'Uff'lb:ffB P. aeruCiinosa 1v)1ii~1?I1iI lli1lJilfh MIC whnlJ 0,03 
'II ... IV ..), tI 9 v 

4. ~ IV I .::::. .::::._ IV V' Q.I IV IV ~ c;f gt! 4 dJ' 1" ""11J I "'"... I

~f,;1m:Wl'ltl:W~1l1l1'l'l bb~:::JBIJ~::: 80 'lJB'lG'lJ'lG'lnV1IJ'l1?lJ:WJ'lfltJ'UIJ'lb'1leJ MRSA "IJ'lbu'WL'lJeJ'VlV1eJCJ1 V1 ~Jn'IJeJlJ~'Vl 1iI'U'l't11J 
~I ~ ') ~ <V ').J.c::,. _..r "",..:::I I " IV dt i Q.I

?-!'5nV1~J fI'I'I'IJ bVlIl1'U'UJ 'il:::bU'UU'l::: bCJ'IJ'U b 'WflJ'l'l'l\l!.l'UlIJ1J fI 'cll ~'lfl 'Vl bfl iii 'ilJfI fIJ 'l1'lV1 b'11mb'Ufl'Vl b'l CJ l'leJ1'1.11'WeJ'UJ AI'l 

fhsflAq! : 'l'Vl~~l'WbL'UAVib~l'Jritlhl"l 4'11'lG'lnV1 4'1~'W1'1'1'l 

Abstract 

This research aimed to investigate anti-pathogenic bacterial activities of five herbal extracts 

~:l.uding cashew nut (Anacardirm occidentale L.), tamarind (Tamarindus indica L.), star gooseberry 

>yllantus acidus (L.) Skeels), Kaffir lime (Citrus hystris DC.) and cassia (Cassia siamea Lamk). They 

,',ere extracted with hexane, acetone and methanol, and screened for their inhibitory effect against 

:~:;phylococcus aureus, Methicillin resistant S, aureus (MRSA), Escherichia coU and Pseudomonas 

kTUginosa by disc diffusion and tube dilution methods. The results showed that the extracts inhibited 

cd tested pathogenic bacteria with inhibition zone ranging from 6.10 - 14.90 mm, Minimum inhibitory 

::;ncentration (MIC) of the extracts were then determined. It was found that acetone extract of cassia 

.-:::lves exhibited the most effective inhibition against S. aureus and MRSA with MIC values of 0.03 mg/mL 

;;"1:::1 extracts of cashew nut leaves and kaffir lime leaves showed the highest antibacterial activities 

::osainst P. aeruginosa with MIC values of 0.03 mg/ml. Moreover 80% of the extracts exhibited antibacterial 

-:;::::jvities against MRSA which was an antibiotic resistant bacteria. On the basis of these data presented, 

Tese plant extracts may be useful for the development of therapeutic treatments of bacterial infection 

~ the future. '~ 
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~~ . . 
. " l' d • .., hJ '"11~ n bb61"':Wl'lll:l.l

U"il'iltJUdl~Uru'VIlbb'U1'lV\b~tJ~m.ntJ!l~lU~'VImtJ"l 'IlDVI 'lJ,:jbiJUU111'V11 'VI111Vla,:j~~~'l ...Vl'U "1 ... •..., 
... " U:w1n;~Vln'tlru~ ~~,:je.J61n'l~Vl'U~eJ~,:j~'tI.f11'1"lbb61~bl'1'l~~il'il (Luvia, 2006) U111;ln:'l:eJtJ1,'tI~,:jb'lleJ'l61'U...Vl'ltJa~'VI~ 
'll'U'lJ eJ ... "~~b" '11,':' la,:j;u 'l'hlVfn1'll.;rtJ1tJ!l~l'U~l'Un1'lfll'U~:l.l~mnn1';j~~b'lleJ1:w1~e.JmVllVlI'l1';j bb61~ 'Ul,:jfl'l,:j1lJ 
'tIeN1';jY'H'I~l91eJ "....... "'.., " ." "", .: ... 1 ill ... ~~'8V1bfltJfll'Ul'l:l.l
0 

d ~"., ~11-tl~ltJ1un1'l-rn~lbW:l.l~'U l'1ln61l';jn~l'Ul'U'tI'U m" .... Vll 'VI 'll'll'l ,
al:Wl';j(l'VIltJ1Vlb'VIlJl:::ii'I:l.lb~ a-:J~61l91eJ '" ...."'lJ 1'l~~ 
1~ni'i''U:l.ll'l:::'Ul~:w1n;'U ,:r'U~,:jbb~n1'lfi''U'I''l'UmtJ!l<ih'U~'tI'Ul'Ubb'lnfi8 penicill~ :1'l'l1~1118~'Il1Wl.'tI~~~ ltJ~ln~ n~:l.l 
v" "=",,,,,,,:. "eJcil-:Jb'll'U 5 aureus 'lJ,:j:Wf11'l~'€ltJ1 Methicillin bb61"tJl 'U , 

b;;!eJ:l.l1n:Uu bb~n1'j~'8tJ~tJ~'l11u:::mn~'tI'U'8tJ1,:j'jI~b'Jl "". "'\1 tJ'U MRSA 1:l.l1Jl~eJm Methicillin 

b'U~lbb~flbbl'llJ ~,:jb~tJm~eJijll Methicillin-resistant 5. aureus 'VI'JeJ MRSA bb!;1., "il'i! l· l nes 
.:; • '" J{ ="'.,d ~n~ltJ b'llu tJl1un~:w Aminoglycosides, F uoroqulno 0 

bb~"m1umi:l.lb'U~lbb~l'lbbWllJbVll'U'U bbl'lm~'8mtJ!l'l11U.,eJ'U'I ' m"'" 1 ... (eJ MRSA 
61: Tetra' dine (Kim, Yu, Jeong et aI., 2004; Zuo, Wang, ?hao et 01:, 200S) bb~~mVl 'Il'ln~l 'lfl~Vlb ., 

~'8.,vanCO~Ycin ~,:jbD'UtJlviihll'llbb'V'l,:j bb!;1:::ti,:j'V'l'UllU'il'QtJ'Ub';'8~,:jn"11b~:l.liJfl~~11Wl8tJ~ vanco...ml:'~~~":;~:;; 
" ...... d '" l'<\ :UulJl1~Vl'U f11'l'V'l~'UltJ1Wl '" "bl U n m

~{1'U1Jll1b(8iJilWl'l1f11'l~'8tJ1b~lv-:Jnll'8I'l'J1Vlb'Jl?i1:l.l11:'V'I~'U~1 'VI:l.lJ{1 .. dOD d ... " '8,:jfi''U~11'V1ltJ1~h'U 
• r1 ':fPl:wtJa'8~lItJa,:j fhi'i'-:Jw~'Ulhhi\'Utl'U fl1'JtI-r'U1911't1'1}:lb'!IeJbl'lVl'8tJl 'il,:jlJl'lll11"ill b UVl'il",Wln 

~~"t1~W;~'l'lllliE:J~Wr~re);blal (Luvia, 2006; Sarker, Nahar and KumaraS~my, 20~7) J{ tJ=~IU~ ~-:Jd 

• e':i'o~"~.'1""1"",..~tJilVfFl'nJii'I'U1<\1l'Ufl1'fi''Ufllln~lm'VI~'11'Uf11'J'Jn~lbfl~Vlb''l:l'8 b'I"l'8Vl~bbVl'UtJ1 P 
'"'DO ...0 n "1'1. ""'" t ".... T ~tJl1'U1U

?,,~,",.o~.£,j~1i1ff~~:U'i11~t{i'U'VI1 ..:n5eJnMii'l'viilfrmJ'!h G'f'Ul:;) Il?Imu'l"lli1:iG'f:IJu1 'I"I'J1'VltJ'VllJ~1':i 'II'Jmn 'J~lJlf.JtJl ,..: 

:::~~lEl';!1'U1~i'.Iwuilal~anVl'Vnvl"in11a:IJulw'JJuiij:,l61.u\,'JLAtJ.;!1'Ufl1'J~n~lu'8mJ1mii~L~tJ'U~'UtJ",lV1~.:Jbfl'jl~'VI'tI'U'iJlfl 
G'fl'5tflil (1'U~ fl{]'l!fru-W'U5, 2541; Quave, Plano, Pantuso et aI., 2008) tJ'j:m'8'Un'U~I'l'Wb~Vlu)J1tal:1u111~~~~ 
(;1'iJfl1W'iJ<l.:J!9J'Ub<l.:J:I..I1 n'11'U tlilmu'V'lli1:if)1'5Hf15Y'hU'Uf5'5':llJ'lJl~ f)1 'JHfG'f~u1'V'I'JLUW.llfm.nl 'Jfl'iJ'lLtJUVl1'l L~eJn'VI'W,:jVllJ 
'IV 4 c:: f .J & """ .Jo JV 0 v'" 

f'l'll..I'UeJ:JJ:IJ1 n:V'U :U':lleJ.:Jl'U:-S,ijvwu';hal'H'fnlll'iJlfl1'1'1l6'lu'Ul'I"I':l LUUbL'VIG1'l'iJeN?11':l'Vlf.J!ln'l'Vlf5Vll.:J'1l'1fl1W'Vlii'llfl111 ii'llv/'J U, 
'IJ':l~bVir'llVI v<;j.;!jjVi'IJalJ'U11mU'U 'ill 'U'1'UlJ 111 bb 61 il:iilfll lJJM61 lnM1i'lltJ fiilm 'Ji'in1'Jlr1'1.J!'l1l'V11?11'J I'1l'W'iJ ilu 'Vl5cJ'ill nw'15 

c ii'llj'W1'I"l':i vl'l'ilil:it~'Ulvl~l 11f11':i~n~l'lVlBvll'U~~UVl~~'ill11l1'l~VI .g'lal:l.J1'jflcJ'U5,:jf11':ib'il~111't1eJ'l b ('€l M~cobacterium 
tuberculosis ~-:JbD'WLt'€l~n'8h~bnVli'ru1'l1'l (Suksamrarn, Suwannapoch, Phakhodee et of., 2003) bL61~iJ,:jiJ'lVl~ 
vll'Wb,rmL'UflViL~tJ~'I'i11Vfbn~~heJmii'l'l..Jb'u'U'VIU'8'l1vlbbn Propioniobacterium aenes bbC1::: Staphylococcus epidermidis 

~v .:till d,{d 14 .Q, 

(Chomnawan~, Surassmo, Nukoolkarn et aI., 2005) U'8n'illn'UEJ'l'l"l'Ut)Vl5mU~1i'l'UVI'JEJeJn'VI1i'llEJ"IiUIil b'1i'W 5. 

aureus ii'lltJYrutf~i'8tJl (MRSA) (b?111«n~ru 'V'I'lm'l"l~I'l'j, 1mi'm! lJ'VI11J~'jlrllJ, bUWlWl fNrli'ln61 bb61~flru~, lJ.t1.t1J , " 
W'lIii'I:lJu1'I"l'Jbb1i'l~W'l1Nfl~'UU1U1VlElV/611 EJ 1 'lJUVI ~ml1lJ1HtJ'JdEl'lJumh'l'VI~lfl'VI~lE1 hill'iJ~b tJ'U'81'V11'j 

bfl~'8~LVlr'l Ul'l'llUVI'Wt)fl'iJlmtJWJ1v/l'jbb~lnii?1'j'JwflruVll'lEJlvl1m'li'W ~:;1il'lVllJ'I"llU(,) ~~'lJl~ ~:itJ~ lJ:;fl'j~ bb1i'l~ 
~bV/~n bD'UvlU l"'EJi'li'l':i'j'l"l~ruVl1'ltJ1~'VI61l11'V1~lEJ b'li~ 61~1'l11~vl'Ul~VlI'l 61Vl'j~i>1UJ11'l1t1t'Ub~'€l~ 61~fl1'jeJmii'l~ -rn~l 
'U1V1bbe.J61 -rn~11'l1'lf.j1'V1,:r,:j ('ilb-rl'lu bn~~t)'UbbtJn, 2552; ii'I'Jii Jh:J'Un'll, 2551) i>1'lJ'Uf11'Jl~CJ1'U1'l~'l.n~hi:li'I91t:lt1'J:ia,:jrf 
b~eJ~n,\,}l'lVlB~l'Ubb'UI'lVib~tJ~eJhfl'tl'8'lal'Jii'ln"'''illnW''li6'l~U1'1"l'j1uYf'€l'l~U ~1'U1U 5 'UD~ 1vlbLrl 11::;~1'lVl:l.l'l"l1'U~ ),]::;'11111 

~:::tJ:l.l ~:::mVl bbC1~;b'VI~n ~,:jbD'Ua~'U1'I"l'Jviiia':i'j'l"lflruVll,:jtJlbb61~al)']l'jmn1vl~ltJtU~'U~ bb61::;~n~TLh~~VlTIm'l"lt 'U 
" " 

f11'jvll'Ubb'UflV\b~tJrl811fl'(Jt).:Jii'llj'U1V>l'jLb~61~'lJUt'l b~eJbDUbt'UIVl1.:Jt Uf11'JYrIill'U1LD'UtJl-rn~11'Jfl~eJ1tJ 

nl'jan~a'l'fiil'ln.yj'tlinlul'W'j, 
'\.hii'l~'U1'V'1'J1Jlbbn ~~l.l1-:JVl~'V'I1'U1'I (~lul'U), ~::;'111~ (l.'h'Ul'U), :l.l~tJ~ (G'hu1u), :l.l~11'j~ (~1ulu) bb61~~L'VI~n, ~ 

(~1ulu) an~al'jJl1tJvl1vllC1~mEJ 3 'lJU'" iii'8 L~m'llU '€l~<al~u bb61~L~Vl1U'861 1'l1)']~lvl'U 1~tJ'\.ha~'U1'V'1'Jvl"'bDu~'UL~fl, 
bL;K,;l'tHtlWlln1VfbbVf,:jLDuLI~1 1 iKtJ~l'1-1 bLfi'1Ulii'1:wu1'1"l'j~1'W1U 50 flr~ Mlumr;Jl't1l1bL~IUl1tJbb'l11'Ual'J61~mmt'flb'llu, , 
bDUblC11 1 iKtJVll'1-1 tJVlm'lJu~l~ii'lilVlb~'8,j'8'lnUfl1~'j::: b'VIEJ'tI'8,:jii'll'jC1::;~lEJ fl'j'€l,:j!.'11'W~ bDUfl1n€J'€lflbLfi'1Ul't1'8,:j b'V161lvi1Jl 

1tJ'J::;b'VItJbb Vf,:j~1tJbl'1~€J,:j'J::: b'VItJbL 'U'UVll.j'W'I"l~'8U61Vlfl11).]i>1U (rotary evaporator) Ulfl1na1.lu 1 'I"l':i1tJbb'Il1Uii'll'j~~!;11 tJ 
t)::;<illWl'W b~Bii'ln"'ii'11'jI'l'€l ~1 tJ16 b~EllnU bLC1::>vll L'1i'UL~ tJ1nUtl'Ual'J1i'l~mE1b:Wvn'U €J61 
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...'" '" J( 'I1fiLl?l'HJlIL'lIeJ ~'I.In1'~VlI?l6leJU 

LbUflViL~EJ~'I11:iJ1'V1I'1;;'1t1ul~LLri LLUfl'VlL~tlu,mlJU1f) 2 'tliJI'I flel 5. aureus LL61:; MRSA LbCl:;LLUflViL~mLm:wCl'U 
2 'tliJI'I fiel Escherichia co(i Lm:; Pseudomonas aeruginosa 

L'rI1:;L~tJ'lLiffmL'UflVlb~tJyf'l 4 'lliJliI 'U'Uell'lH~ NA ~elru'\l!.f1iJ 35 €l'l1'11L'l1m'litJ?I LlJ'Umn 18-24 i11:lN t.;hb'l, 

L~miffel (loop) 2 '\I!~el 31fllCl;J llt'U'\I!61ellil 0.85 % NaCl 'l1i''Ui~Liff~iiI'l1l:W~'Ub'\Ihtl'UfI1l:W~'U'1Jel'l McFarland standard 

l "lt~.1 Il
NO,0.5 v:; I'IL'tltl.'U'\I!61elVlu';i:;:Wlru 1x10 CFU/mL 

c:( cJ cltfJ II 
1'l1''nl?l1eJlI6I1161nI?lVl ~'lIVl\?l6lvU 

6l:;611EJ?ll~?ltl!ill'U Dimethyl sulfoxide (DMSO) l~iiflll:WLoijlloij'l.l 10 iJ~~f)i':W~elD~~iii(PI1 VlVl?ll~?ltl!il'l1~:iJ1ru 
10 ldfl~~(i\~ '\I!tJI'I~'lbbN'U disc 'l161elIilLiff€l ('1J'I.IlI'1LiN'UN1'U1'1'1.1!:Jmm 5 i161~blJ(PI~) ~1l'l'U'ULLI'l'UI'l:;LLm'l"~:;Mfl1l1JLoij:woij'U

'IJ 

'1J€l'l?l11?1tlIilLU'U 0.1 iJCl~f)flll'iel disc '\I!~'lVitJliI?ll~?ltl!ill~'I111'l1'V1!i1?1t1'UVl'UVi u,61:t!1iLLI'l'U disc ~ViCJ!iI DMSO LU'U'tlVl ,
fl1'Uflll, 

f111Vll?laeJuqVlt~h'l.l"ilil'l.lVl'1u'lleJ.:Ia11anfllfl£J1fi Disc diffusion 

n1~'VII'I?lel'U~'VI~~1'U~~'U'VI~~L;re:l-!l~'U1~~!ilLL'l1fl-!l1IT'il1f) Lorion (1996) l!i1CJH~l~~'U'l1flltJ~'l1~ll'1vlmifftl ~:w 
Liff€l~LI'l~CJ:wHmhiJ!iloijl.;J1Vifl€lVl'l"leJ'\I!1l1!i1 thmH'U'U€l1'\1!l~ Mueller hinton agar (MHA) 1~L,reJm:t!'illtJ~1ih1J€l.;J€l1Vil1 
LW1:t!LiffeJ tl~e:ltJ1Mt:l"JeJ1Vil~b '1"1 1::;L'lfeJll~'lLL~111-!lLLN'U disc ~ViEJ!iI?ll~?ltlfil?lJ,l'U1vn 'I11vl'ULW1:t!L'lfeJ~11-!lLbc4'UCJ1LL~11'l1 

till~elruVi.f1ii 37 eJ'l1'11L"II'G'lL'liCJ?I Lu'Unm 16-18 i1tll-!lI!i1tJL'lfmLI'I'fl:i'lliJ!iI'il:;vl'1fl1~'VI!iI?fel'U 2 oJl Ei1'Ut,ml!i1tJf)Trt!il'1l'U1Vl
' 'II 

~q'Uth'UI'1'U~flm'l'llel'l1~1?f
'IJ 

'1 .K t Sf ~ .c:Io' 

fl11Vll?lav'U1'I1l:IJ b1'l1v.:lb'lleJlFlv£J1l?l1'U'ilil'l.lVl1f.1111~1~1'1.1
. .. 

'Y11 b'Ii'UL~tJ1tl'Un11'V1Vl?feJ'Uq'VI~1ll1'Uyiii'U'VI~t!i;reJ'llllti'1la'lal'Jatlfil'illnW'il~.:IJ'U1W1 lfilvl<ifucJtlvl~1'u'Jiitl'VI1a 
· d ~ 'l;:.,l?11!1'UU'VI'Un1'J?I'l d fSC 'VlMVf1l?fl'J?fnf1l?f:lj'U 'W'J 

• IV JI &, fU d 4.1 $ c::It. A' ~ c:lIIlf • 

n1'rn11'11f111:IJb'll:!J'IJ'Ul?l1iffl'IJeJ.:Ia11aMIVl6l1:!J11{1£JU£J.:If111b'il1ty'IJeNb'lleJ"ilil'l.lVl1f.J (Minimum Inhibitory 

Concentration: MIC) lflf.J1~ Tube dilution 

L(Il~tJll?fl'i?ftlI9l1'U~T'i61:;611tJ DMSO 1m~1'l1l:Wboij:woijti 2 iJfti\f)i':w/Dfli\~(Il1 LL~1l~B'\1l'l?fT;j?ftl(ll1 tiVifl€Wl 

l.'1:6'1'iNLb'U'U 2-fold serial dilution ;]1EJB1Vil'i Mueller Hinton broth (MHB) 'il'Ul~fl11:WLoijlloij'U1:t!'\I!"h~ 2.00-0.004 

~1;1l!inf:w/iJG'l~~I'l'i u~11~liffB u,'UI'lVlb~EJ'VII9I?fel'U~il'l1~:!J1ruLiffmJ':i:i:Wlru lx10 
6 

CFUlm l. fl'lhi ('l1~:!J11'l1L'Yhtlu'l1~:!J1(1l':i 
"::fNm'\l!l':iL~tJ'lLiffel) 1'UbLvlG'l:;ViflBI9I ~~1~fl1l:WLoij:w;;til,'lI9lVfltJ'1JB.;J?fl':i?ftlI'lLU'U 1-0,002 i1fli\f)i':w/iJfli\~I'I~ 'I11Viflell'lyf~'Vt:!J1'I, 
oJ~~Bru'\l!flil 35 el'lf11L"lfm'litJl,'I Lu'Um'll 16-18 i1tm i1'lLfll'Il'Ifl11:lJ'1l'Ul?1'lJe:l.;JLLl'lft~'VtG'lBI'I ~1'U~1 MIC tl?ltJi1'lbfll'l 

9 'IJ It! ~ 

J'l1l:WLoij:W;;'U~1~(Il~L~B1:JJL'il~q) ~'l'\l!flellil'il~i1~m'lru~l?f il~(Ilfl1'U~:!J fiB 'VtflB(Ilm:w"l,?fL~eJ (negative control) LLfl~ 
""6'1Bl'lvfl?fLiffel (positive control) Vllf11':i'VIl'lftel-!l 3 ~l (Lorion, 1996) 

fI11'Vt1fi1f111:!Jt';;:!J4J'U~1a"'lIB.:I£J11i1'1.1lilil'U'VI'1u~a1:!J11{1~'UB.:In11blil~ru'IJv.:lb"eJ'ili;)'UVljd
If Ii II 9J 'i 

rll'\1!~'Uf11,)Vi1fh MIC '1JB'lm~l'U~i\'U'VI~~ 15f11'iVl1 ':i1:lJi)-!l'il''Ul'lelti~h-l1 Vl11th~tJ1tltitl'Uf11,)'\I!1~1 MIC '1JeN ,. 

?fl':il,'lnl1l tl'ltJ 5. oureus bb~~ MRSA 'VII'I?fel'Utl'Um Penicillin G LLfl:; Vancomycin ?f1'U E. coli bbfl:; P. oeruginoso' "1 

'VIl'll,'lB'Utl'Um Ampicillin LLfl~ Tetracycline 

~ii\n1~1lijaUii\::vihJ'j1a~ftn1~1lija 
J. JI Q IIllI I., ~ 51 Q,J '1 II ~4 

fI11Vlflavuq'VI51911mtUI'l'VIb1f.Jl'leJ b1f1LUeJ.:Il?l'U'lJB.:Ia11anfl6l3.!'I.I ~'W1fl1£J15 Disc diffusion 
.£9.1 ~ ~6'1 4~ ~ 

wMl1'V1l'1l,'1B'U~'VI1'i(PI1'U~G'l'U'VI')tJ(Ilmb'Ufl'VIL')mLf1'i:W'U1f) Y'lB 5. oureU5 LL61~ MRSA LbCl:;LL'Ufl'VIL1'mLm:Wfl'U 

E. coli LLfl~ P. aeruginoso 'W'U';h ?f1~l,'Itll'l~1f)l,'Ill'U1'W1 5 'tliJI'I '>iil'U1'U 15 l,'Il'i?ftll'l ?fl:!J1'imj'U~'lLL'UflVlL~tJ'VII1l?lB'Ulli 
'VIfI'tliJ(Il ((Ill':il-!l~ 1, m'W~ 1) tl'ltJ?fl,)l,'Itll'lv1fll 'U:w:;ml'll,'ll:!J1':iflEJ'U~'l bb'UY'lVlb~EJ l;]bnBu'VIfI'tliJliI tJm1'Ul,'Il':i?fnl'l~1tJ

• 'IJ, 

L:lJ'VI1'UB61~'bJl,'Ill11'ifl EJ'U~.:j MRSA 1;] tiel n'il1f1;j'EJ'l'W'U"h?ll~l,'Itll1l'ill f)1'U:W:i'1Jl:W?fl:Wl'iflEJ'U ~-!l LL'UflVl b~tJ1;]b n el'U'VIf)lIiJ~, 
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L'1I'lJtl'IJ CJnL')'IJi;'ll'j;;'ltllil~1mvfWll'IJ1~;;'Il:lJl'HliftJ~,j S. aureusl~ ~1'11\-rtJ;;'Il,'j;;'lnlil~l;'Il:lJl'jflvi11,xLnIil1,j1;;'1n11~~~ fieJ 

I;'Il'l;;'lnl'l~lnltJ:lJ:::lb~i1:lJ'V'l1'IJii~l;'Itll'l~1fJL:lJ'Vl1'IJB!:1 ;;'Il:lJ1'jmrtJ~,j MRSA 1~~Vi'l1il11>'1t1vil1,xLnm~l;;'1f111~ 14.90 :lJ!:1'&1L:lJ~'l 
bb!:1:::tJ~l;'Il:lJl'lfltJtJ ~~ bb tJrl'ViL~mLm:lJtJ1f11~VJf1'!Ji1W1 

fll'Il'iv11 f11'j'VlI'l;;'leJtJq'Vl~~1'IJ~~'IJ'Vl~tkcreJ,j~'IJ'tlB.:j;;'ll'j;;'ltll>'l;;'l~'lJ1'V'l'j1'11fJi~ disc diffusion 

.l • 'I. (~4 )1lI1"llllnl'll'l'l111 rillQIilt'J"II'U'''ta'U~hu~\'II;lnIilWIJ€l<l'l<l 1lI 1I1i1Ii1tll~"l 
" "t'llll'll'U EC PA SA MRSA 

0.1 mgldisc H A M H A M H A M H A M 

7.25 7.90 8.30 9.80 12.80 7.95 9.90 7.90 8.30 14.90 
(l1.) 

(l.i~'(J1:J.j ([1.) 6.90 7.10 11.95 6.10 6.90 10.25 7.60 7.90 8.00 7.50 10.90 
:J.j~!J:J.j ([1.) 8.00 6.40 6.90 7.408.00 8.00 

>J"f\~1'\ ('\:u) 8.75 7.20 7.90 6.90 7.90 
 7.20 6.35 7.90 7.00 8.90 7.00 

(13) 7.90 6.10 910 7.90 8.10 6.90 7.90 

7~~~~ 

K = £<:ffi.eJtdcia coli, PA = Pseudomonas aeruginosa, SA = Staphylococcus aureus, MRSA = Methicillin-resistant 
Staphylococcus aureus 

H = m.rulYl"J.vf1.'ln~mEJ Hexene, A allUh'i'lY1iiiOl1lliYlEI Acetone bbl1~ M = iiil,!u1w'lii'at1I'lI'l';w Methanol. , . 
hltnl'll~ll'l Hfttt:i'W disc 'Il'W1I'lba'W~11J,:!1J6m;n:! 5 iil1alJJ(/J'i 

;;'Il',jl;'ltll>'l~lf1~'!J;;'I:lJ'IJ1'V'l'l~t11:lJl'VlI>'II;'lBtJ ;;11'IJ1'll\rul;'ll:lJl',jfll'1tJ~.,j bL tJ flVib~mLf1',j:lJtJ1tll~~n11Lbf1',jlJ!:1tJ Ld eJ 

b'\J~fJtJLVifJtJLb~1 'V'ltJ':h ilL v:lCJ~l;'Il',j;;'ltll>'l"iil'IJ1'IJ 5 1;'11 'll;'ltll>'lLvilj'IJm:Wl;'lllJ1'jfliftJtf~LbtJjilJViL~mLtl'jlJtJ1f111'11'IJ'lJru:::~il,m 
i'ltll>'l"iil'1J1'IJ 1 0 i'l1'ji'l tll>'lm:Ui'lllJ1'lfliftJ~.,j Lb tJfl Vib~tmn 'l:W!:1tJl~ ~.;jij'llCJ.,jl'IJ1~CJ~rl n1;l'V'ltJ':hi'll'ji'lnl'l~lf1~'1li'llJ'IJ1'W'j ,;;'IllJl'lfltJtJ~.,jLLtJflViL~mLtl1lJtJ1nM~f111LbtJflViL~mLmlJ!:1tJ (Chowdhury, Alam, Rahman et 01., 2009) L~B.,j~ltl 
LLtJflViL~mLmlJ!:1tJ iji'IJ outer membrane ~'\J'l::inBtJI'11t1 lipoprotein LL'&1::i lipopolysaccharide ~.,jij~ru;;'l:wtr~
L1J'lJL~miiml~.h'IJ (selective permeable) ~'lL1J'IJ~1'IJ~lrr'Yvifl1tJfllJf11'jrJl'IJL.ulBeJn'lJeJ.,j;;'ll';;1'IJL'1j!:1~ (Chandara, 

Baluja and Chanda, 2005; Wong, 2006) bb!:1::i'U outer membrane if,jeJl~'1hCJ'ueJ~tl'IJllJ1~~1'j~f((il~lJcrl;'ltltJl'J'l1.,j 
L'11'&1~Vl~eJ!:1I'l"iil'IJ1'U'lJeJ.,ji'l1'ji'lf(W1Vi~~~lJcrm'l1!:1~ (Agedah, Bawo and Nyananya, 2010) 

P. aeruginoSQ MRSA 
Vll.J1mVl~ 

P.aeruginosQ : 1. :J.j:ln~~ 2. DMSO 3. ~:VI~n 4. :J.jl)!Jl.J 5. :J.j~'!I1JJ 6. l.Jl)~.b~Vim~l1JiI 
MRSA: 1. l.J:!'!J1JJ 2. l.J~CJ:J.j 3. DMSO 4. t!bVl~f\ 5. :J.jlj:J.h~ViJJ'I'Il'W~ 6. :J.j~fl'i~. 
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nl':ii~VAf-.1;j''I'I'U11 ?l1':i?ln~~lnt 'Uu~m~ ~flVl~ir'U8-.1~l'h.JV1~~ri tltl.u1-.1 n'h~ ~~ih1V~ 1tln1':il~V'I'I'U11,,"I , 

?l1':i?ln~VlV1'U~lmtlViG'ltl~~b\9l'VI'!ltl'lt-JG'llJ::;n~~,mJ'l':iflir'U8~bb'Ufll1b~V E. coli bbG'l::; S, aurueus 1~ (Chanthaphon, 

Chantachum and Hongpattaratere, 2008) bbG'l~'I'I'U11?11':i?lnl'r'il1nt-JG'llJ~n~~~lmU'VIltltl611~I'IG'ltlhih'VItl I'Il~'Utltl 

bV1V1':i~I'IG'ltl1':i~UG'l::;?ll':i?ln~r;)lmj1 ?lllJl'mir'U8~ bb 'UflVlb~tJLbn':ilJ'U1n bLG'l::;U'Ufll1b~mLn':ilJ61'U1r;)b'litlb~VI ntl (Chowdhury, 

Alam, Rahman et a/., 2009) 

b~mtl~V'Ubl1V'Ut)V1~~ltl~~tlV1~~'Ue:J'l?ll':i?ln~~lnt'UlJ:;'U1U n'Ut-JG'ln1':i1~fJ'Utlil Doughari (2006) vhr;)i'im~l 
?l1':i?ln(i)~ln~1'Ul'U LLG'l::;Ltl~e:Jmh~'U'!le:J~lJ::;'!lllJr;)1fJ,J1 e:J::;<illt9ltl bbG'l::; Le:JV11tlBa 'I'I'U11iJt)V1~#l1tlm':ib~~qj'!ltl-.1 bb'U AVlb~tJ 
t'itltl.u1'ln'hwd'Ub~fJ1ntl ?l1lJl'mir'U8~1~~-.1bb'UAl1b~mbn':ilJ'U1mbG'l::mn':ilJG'l'U1r;)VlG'llfJ'UU\il ':iIUn-.1 E.coli, P. aeruginosa 

bbG'l~ S, aureus l(i)tJ'I'I'U11?11':i?ln~~lmtl~tlmh#ltl?lllJ1':iflir'U8-.1 b~tl1r;)~n11?11':i?ln~~lnci1tlt 'U bba~ih1V-.11tln1':ii'in'I::f1 

?l1':i?ln\il~lnt 'U'!le:J-.1U::;,j1-.1l1U'I'Il'Ul91 'I'I'Ul1?11lJl':imJ'U 8'lbL'Ufl'Vib~v1~ l\ilv;;'\l':i;;,\n\il~ 1nt'U1ll1tJLlJ'VI1tltlG'l~fl11UL.uu.utl 32 

iJG'l~n~u~BiJG'l~~I'l':i ?lll.mClir'U8-.1 5. oureus LbG'l::: E. coli il inhibition zone f)11'lb'jlhntl~tl 16 iJa~LUt9l':i (Ayepola 

and Ishola, 2009) 1tl'Uru::;~t-JG'lm':il~vt tlA#'l;j''I'I'Ul1b~tlH;;,\l':i?ln\il~ilrn1:IJb.uU-rrtlbiJfJ'l 0.1 ilG'l~f)-rlJ(I)tlilG'l~~t9l':i 
;;,\1':i?ln\il~1f)t'UlJ:::,jI-.1illJ'I'I1'U1'1~?ln\il1ll1mlJV11tltlG'liJ inhibion zone (l)m~e:J 5. aureus LbG'l~ E .coli n11-.1 9.90 bbG'l::; 

7.90 ilG'l~LlJl'l':il'lllJ,htil'U 

JI. iI Q QJ~
m':iVllilila'Ufl'JllJ1'JtleHHtleJ~eJCllMtl~il'IJVI':iCl:!Jl~':i!l'IJ 

n1':iV1(i1;;'\e:J'U fn1lJ11 'U B-.1 b~B bL'U Al1 L~fJ~e:JfJl~ltl~~tl'VI~~'I'I'U':h b~m+d tlt VIl:UilA11lJ11~e:JfJl#11tl~~tlVl~tJ l(i1v
, w , 

s'oureus bbG'l~ E.coli l1~mJ1VJf)'!lU(i1mi'V1(i1;;,\e:J'U MRSA 111'ie:JtJlbiJm'!lu(i1L~fJ1b'Vh,r'U ~e:J Vancomycin bb61::; 

P.aeruginosa l1(1)e:JV1 Netilmycin, Tetracycline LL61::; Amikacin (l'll':il-.1~ 2, fl1'1'1~ 2) 

~l':il-1vl 2 m':iV1(i1;;'\e:J'Ufl11U11'lJe:J-.1bb'UAl1b~fJ~e:JfJ1#11tl~€ltlV1~~lJl\11':i~ltl r;)lvilj Disc diffusion , '" 

~ 

I iI A. c;j~ 

mJtlCll~l'IJ~il'IJVI':ifJ:!Jl~':i!l'IJ tI'lJllil batli:Jl'IJ~'lJE1n!;\ l-1't1el-1 'J -11i! (ilila WIII '.i) 


S.aureus MRSA E.coli 


PeniciWn (10 Unit) 29.40 (5) NC (R) 


22.70 (5)Netilmycin (30 J.lg) 
15.85 (S) NC (R)Jxacillin (1 j.lg) 

25.70 (S) 15.95 (S)
Tetracycline (30 j.lg) 

20.50 (S) 18.10 (S)~"ancomycin (30 j.lg) 
25.10 (S) NC (R)31.00 (S) NC (R)Sulfamethoxazole (25 j.lg) 
26.75 (S) 26.90 (S)

Amikacin (30 j.lg) 
24.00 (S)

Amoxycillin (30 j.lg) 
22.85 (S) NC (R) 

Vl1l1tlbVtll! 

S : sus~eptible (l'~utn) R: resistant (~B~mj',) NC : hkiilll clear zone -: hfltiYi1f11"lVl\i1~8'U 
'~ 
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,;:.'lC 

EcoU S.aureus 

'I<IlJ1amli! 

( E.coli: L Amoxycillin 2. Amikacin 3. Ampicillin 

5.aureus : 1. Penicillin 2. Oxacillin 3. Sulfamethozole 

.fl'1'W~ 2 fll'l'VIfli:10'Ufl1llJ11I'la'Ua~m~hU~~U'Vl~mflI'J15 Disk diffusion 

fl1'i'Vlflflil'IJVi1f1112JL.v:IJ6U'IJ~1f1Vl'ijil.:itl1~1'IJ1ila'IJ'Vl;6ufl::::fl1·H'IflVlfl2J'lJ1'W'i~a12J1'imj''lJ8.:iL~illf1 (Minimum.. . 

inhibition concentration: MIC) f11t11fi Tube dilution 

6'll'i?lnfl~vhN\ilm.:jli:1'iJlflfl1'i'Vlfli:1€l'Uf1'Vl~!illU'iJ~U'Vl~~L;5a.:j!ilu~hl'J15 Disc diffusion 'iJ~(1mhmV!l~l MIC
"I , " 

JllI'J15 Tube dilution 1~l'J'Vl~i:1a'U~'i~vl'Ufl1l:l..Ib'UlJ.uU 1-0.002 iJ~~fl~lJ~aiJ~~~(9l'i 'W'U':h 6'll'l6'ln~'VIn'lliJ~6'lllJ1'ifl 
trr'U t.:j1Jl~.m 'UflVi b~mbn'ilJ'IJ1mb~~ bb'U flVl b~1'J l,I,n1lJ;;'1'U ((9l1'il~~ 3) 1~1'J6'l1'i6'ln~'iJln1'U~bV!~nJlll'Ja::::'111W1~?lllJl'i(1trr'Ut.:j 
bb'UflVib~mbn'ilJ'U1n1Jl~lJ1n iii'll MIC ~16'1fll'lm~a 5 .aureus bL~:i MRSA bvhn'U 0.03 il~~n-rlJl1iaiJ~~~W1'i lu'Uru::::~, 
6'll'i6'lnr1'iJlfll'U:W:::;1h.:i~:W'Wl'WVi6'l1lJl'i(1trr'U~.:jbL'UflVib~mLn'ilJ~'U1Jl~ iirh MIC ~l?1~l'lm~8 E coli Lb~:::; P. aeruginoso, 
Lvl"l!l'U 0.06 u·a:::: 0.03 il~~n~lJ~8iJ~~~W1'i 1711lJ~1vl'U L'liub~mn'U?ll'i6'lnfl'iJlnl\J:w::::n~~?lllJ1'i(1iJ'Ut~ P. aeruginosa 

0.03 iia~fl-rJJliitIiJ~aa?l) d1U?(1)6'ln~~6'lllJ1'i(1iJ'U~~1Jl~.:jLL'UflYib;EI Lbn1:W'lJ1mb~~ LL 'UflVl b~mLn 
5'1?a~~'i\)1flti.Jl!::::ClllU.~::::1'UlJ::::alJ iil'il MIC ~8bL'UflYib;EI bLm:W'Ulnvi16'11'l~8 0.03 iJ~~n~:w, 

R€l 0.06 ilailn-rlJvlBil;;'1~~(9l'i 

"1'21'111 
,J 

3 fl1'i'Vl)ila8'IJVilfl11milJJ.u'W~I?1~'U8.:j6'l1'i6'lnI'l6'l:wu1'W'i~6'lllJl'i(1iJ'U~.:jb~a1Jl Jlll'J15 Tube dilution, , 

6'lT'i6'ln~ MIC 

EC PA SA MRSA 

H A M H A M H A M H A M 

lJ::>l.h~ 0.13 0.06 0.03 0.06 0.25 0.25 0.5 0.13 0.13 0.5 

~1!l~IU~(I:lJ) 

lJ::>'lJl1! (ttl) 0.06 0.25 1 0.13 0.13 0.25 0.25 0.03 0.25 0.06 0.06 

lJ::>l'JlJ (ttl) 0.13 0.06 0.06 0.03 0.13 0.13 

lJ~fl'i(;l (ttl)
" 

1 1 0.13 >1 1 0.03 >1 1 0.03 1 1 

;bV!~n (ttl) 0.13 0.25 0.06 0.03 0.5 0.06 0.03 

'I<IlJ1tfb'l<lli! 

EC = Escherichia coli, PA Pseudomonas aeruginosa, SA = Staphylococcus aureus, MRSA = Methicillin-resistant 

Staphylococcus aureus 
.J v " 1 .J ~ " H = ?I~'W1'I1,;)VI?lflrJrJ'lt'i Hexane, A ?I~'W 'I'\,;)VI?lflrJrJ'lt'i Acetone bb,,::; M 

t:J~fl1'il~l'Jflf.:jd'W'U11G'l116'1n~'iJln1'\JlJ::::lh:j~lJ'WI'W1'l6'l1lJ1'it:liJ'\J~.:j E coli bb"'~ P .oeruginosa 1Jl ~.:jii~~ 
fl1'i'VI~i'lB~~6'lBl'lfl~a.:jnu:nU1~tJ'tIB~ Dahake, Joshi and Joshi (2009) ~flim~n~'VI~~1'W~~'W'Vl~~'Ua.:jG'l116'1n~'iJln 
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1'U~::;l.h'l~~'V'l1'U~~lm€lvn'U€I{l ~ill'il MIC ~m~€1 E. coli LL{l::; P. aeruginasa Lvhn'U 31.251lJll'1'SnflJ LLfl::;'U€ln"illn.Q 

il'SltJ~l'Ut:Jflf11'SlitJ 'V'l'U':h i;'il'Si;'inVl'U€I'l1'U:U::;~1'l~lJ'Wl'Ul'l~lm€l'Vll'U€lfl i,'!l:!J1'StlEJ'Ut'l S. aureus bL{l::; E. coli iirh 

MIC bvhn'U 0.31 LL{l::; 0.625 il{l~nflJ\PI€lil{lft~I'I'J (Chabi, Sina, Adoukonou et. ai, 2014) 

'U€ln"illn.QEJ'l'V'l'Ul1i;'il'Si;'in~"illn1'U~LVl~f1~ltJ€I::;'S1l/1'U i;'il~l'J()EJ'Ut~b~€I 5 .aureus Lb{l::; MRSA l~~:!J1n ilrh 

MIC 0.03 iJfl~nf~M€liJfl~~I'I'S ~~LU'Ufh MIC ~~1 b~mtl~tJ'ULYltJ'Un'U'11'U1itl'U€I'l Nanosombat and Teckchuen 

(2009) ~-lHi:'11'Si:'1 n~"illn1'U~bVl~ nvii,'!nVl~lmlJ'Vll'U€I{l ~'S::;#I'Ufl11~boU':!J'1J'U 166.7 iJfl~nf~M€liJfl~~ I'I'S bLl/1111i.'l1~1'J() 
EJ'Ut-l E. coli bbfl::; S. oureus 1~ 

b~mt1~tJ'ULYl tJ'UtI'S::;i;;'Vl5 fl1'V'l'U€I~;lvllfl::; fll mLM {l::;'1Iil ~'V'l'U'h i;'i~ 'U1'V'l'Jvii,'! n Vl~ltJ€I::;'1l11'l'U:iJ ~'Vl~v'Ut'l LL'UflYl L~tJ 
~nl1i.'l~'U1'V'l'Jvii.'lnVl~ltJb~'Vll'U€I{lLL{l::;b!jf1b'1J'U IVlt/i;'ilJ'U1'V'l'Svii;'inVl~l tJ€I::;~ll'l'Ui;'illJl'S()V'U~-lL~€I1~ 17 ;l€1~l'l (~€ltJ{l::;, , 
85) 1.'l:lJ'Ul'W'S~i,'!nVl~lm~'Vll'U€lfli;'il~1'S()EJ'Ut'lb~€l1~ 14 ;l€1~l'l (~€ltJfl::; 70) i;'IlJ'Ul'V'l'Jvii.'lnVl~lm~'Vll'U€I{li.'ll:!J1'J(;lV'Ut'l 
b~€I1~ '12 ;l€1~l-l (~€ltJfl::; 60) Lti€l'l"illn;1vllfl::;mmb~fl::;'1I'W~iiflrui.'lmj'm'Uf11'J~::;flltJi;'il'J1I'1'bbl'lnI'l1-ln'U #I'l,!'Ui.'ll'Ji.'lnVl, 
"ill n;lvllfl::;mtJ LL~ fl::;'1I'W ~ \jj-1iif1rui,'!~'U"iY1LLI'I nl'll-l n'U 

€I~l'lhn(ll1~rh MIC 'U€I'li;'i1'Ji;'inVlnv'll'1~i,'!'lfrhfh MIC 'U€I'ltJ1~TU"il~'U'Vl~~ (l/11'S1'l~ 4) LbMbti€l-l"illf1i;'il'Si;'inVl 
~ , 

#I-lf1G'lllbU'Ui;'il'Si;'inVlVltJ1'Uwh,!'U #I'l,!'Ui;'il'Si;'in~Vlfllt/ '1 '1IilVl b'!i'U ?ll'J?ln~"illf11'U~L'Vj~ n~'li;'il:!J1'J()V'U~'lLL'UflY1b~mLn'J~ 
'U1nl~~ i;'il'J?lnVl"illf11'U~::;:Wl'lihJVil'Ul'l?ll:!J1'JflV'U~'l bb'UAYl b~mbf1'J~{l'U11'1'~ bbfl::;i,'!l'Si;'in~"illn 1'U~::;'Ul~~ii~'Vl~I'i€l'UoU'l'l 
f111'l?l1~1'JtlEJ'U~'l~'lbb'UflYlb~tJLLf1'J~'U1f1 bb{l::;bL'UflYl b~tJbbf1'J~{l'U 1~i;i ~'1:iJA11~'l.hi,'!'U1"il1'Ufl1'J"h 1 t1~m:nl'lm~€l1m~i,'!l'S 
~:iJtI'J::;i;;'Vl5fl1'V'li;'i'li;'iVl 

~ , 
I I I 'IV 

1111 'Sl.:JiIi 4 f11'S'Vl ~ i;'i €I'UVllfll1~boU'lJoU''U I'ili;'i ~ 'U €I 'I tJl~l'U"ilil'U'Vl~~Yl?l1:1J1'J tlv'U V'If11'J b"il~ru'U€I'I bL'U flYl b~tJ 1'1'1CJl15 Tube" ~ 

dilution 

.... 
bb'UI'l'Vlb'Sli Penicillin G Vancomycin 

MIC 

Ampicillin Tetracycline 

(unitlmL) (uglml) (uglmL) (uglmL) 

S. aureus 0.015 0.125 

MRSA 8 0.125 

E. coli 0.5 0.5 

P. 8 0.125 

'\II~lm'\lllll Vl~ltJii-l 1~1I'1'vllf11'S'Vl~i,'!€I'U• 

a~'ll~~mcs1:ija 
f11'J~m~1t1'J::;i;;'Vl5fl1'W'U€I'Ii;'il'Ji,'!n~lillf1Yl'lli;'i~'Ul'V'l'Jvh-iJ1'UVi€l'l~'U 'ill'Ul'U 5 '1I'WVll~bbri ~::;lll~~~'V'll'Ul'llJ::;'(mJ, 

lJ::;CJlJ :u::;n'SVl LLfl::;~LVl~n 'V'l'U':h i,'!l'Si,'!nVl'Vln'1l'W~i;'il:Ul'S{1 EJ'Ut'lbb'UAvMtI~'VlVl1;'l €I'U11'1' bbfl::;i;'il:!J1'JflEJ'Ut'lbb'Ul'1Ylb~ rmn'J:Uv , 

'U1nl~i;inl1bL'UAYlL~mLf1'J:U?1'U 1~tJ1;'Il'Si;'in~~:iJtI'J::;i1'Vl5fl1'V'l1'Uf11'SEJ'U~'lL~€I 5 .oureus LLfl::; MRSA fi€l i;'il'Si,'!n~lilln1'U . 

~bVl~nvii;'inVl~lt1€1::;'illl'1'U ill'il MIC ~m~€I#I'InG'lll bvhnu 0.03 iJfl~n~lJ~€I:i.Jflil~I'I'J 1'U'Uru::;vii;'il'Ji;'in~"illn1'U:u::;1l1'1 '~ 
~~'V'l1'Ul'lbbm~1u:!J::;n~Vli,'!1:!J1'J{1EJ'U~'lLb'UflYlb~mbf1'J~flU1~i;i iil'il MIC \PI€I P. oeruginoso bvhn'U 0.03 iJfli9nf~\PI€I 
iJfl~~\i1'S ril'Ui,'!1'J1;'In~~1;'Il:!J1'J()EJ'Ut.ll~'lbb'UAYlb~mbf1'J~'U1mb{l::;bbf1'JlJ{l'U1~i;i fi€l i,'!1'J1;'InVl"illn1'UlJ::;'Ul~ ill'il MIC \PI€I 

bb'UflYlb~mbf1'J~'Ulnl'ilfi€l 0.03 :i.Jfl~n~:!J\PI€liJ?1~~l/1'J bbfl::;\PImbUl'1Ylb~mbf1'J~{l'U ~€I 0.06 iJ?1~n~iJ~€I:nfl~~\il'J I'Il:!J~l;'U 

#I.1l,!'Ui;'il'Si.'lnVli,'!:!J'U1'V'l'JbVl~ 1.Q~'lilfll1ULhi,'!'U11il ~ 'iJ::;t111Ll~n'l;ll'lm~ til n'U'U'WVl'U€I'li,'!l'S bAiivi €I~1'U?l1'J?lnVl"illnYl'1l1;'l~ 'U1'V'l'S 

~iitl'J::;i'1'Vl15fl1'V'lt'Uf11'JVU~'l'iJ~'U'Vl% b~€lt111t1t1'J::;tlm1Lu'Utll~€I11.J ~ ,, , 
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