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The Stability and Antibacterial Activity of Crude Water Extract from Mangosteen Hull Against
Coagulase Positive Sfaphylococcus aureus Isolated from Pork
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Abstract

The objective of this study was to investigate the in vitro activities of crude water extract from hulls of
mangosteen (Garcinia mangostana L.) and gallic acid against coagulase positive Staphylococcus aureus
CH1, isolated from pig carcasses, by determination of minimum inhibitory concentration (MIC), minimum
bactericidal concentration (MBC) and Kill-time. The result was shown that the MIC of crude water extract
and gallic acid at > 300.00 and > 18.75 Llg/ml, respectively, exhibited ability of inhibition of S. aureus
CH1 and their MBC of antibacterial were 1,200 and 75.00 Llg/ml, respectively. For kill-time studies, MBC
and 2MBC (1,200 and 2,400 Hlg/mlrespectively) of the crude water extract for 24 hours produced a

bactericidal effect. Moreover, in case of non-stressed cells could be induced to change to stressed cells.
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The bactericidal effect depended on concentration of crude water extract and contact time. Further
studies effects of temperatures and acid or base conditions that simulate processing conditions were
investigated to determine the stability of antibacterial activity of dried whole hull extraction with water
under processing conditions. At 4°C, the antibacterial activity of crude water extracts was stabilities for
more than 7 days. The polyphenol compound concentration of crude extract was constant and the
antibacterial activity of dried whole hull extraction with water was stability at pH 3 and 7 for 2 hours, but
decreased at pH 9 for 2 hours (P < 0.05)

Keywords: crude mangosteen extract, gallic acid , Staphylococcus aureus

uUni

ARSIt dadTnnun s uileusede Staphylococcus aureus ?ﬁmﬂummmzﬁﬁﬁmmﬂm
anaiiluie (Smith et al,, 1983) muu@qmmwmLﬂuwmm’lemuq@umamemmﬂmﬂmfﬂz‘imiu
HARSTu] ﬁﬁ\mwmnmwimmnw*ﬂmmmﬂummimmmmwuwiﬂmnmqlmammﬂi LANSN TR
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14 (Garcinia mangostana L.) @”mﬂuﬁﬂiﬁ@g:‘lumzqa Clusiaceae (Guttiferae) ‘ﬁﬁﬂﬂﬂ@ﬂmﬂﬁlu
maaziusanuazmaliresssmalng Sommduangldinshasainanaaanisn e dlunnsinm
Taarading Teails uatlspfiowiaAnFaunaiice udu faiiiesananslsy ﬂﬂUTWﬁWuﬂaﬁLﬂumﬁﬂ?Vﬂ@U
SLuLﬂ@@nmﬂmuq*nﬁmdmﬁmwm (Mahabusakam and Viriyachitra, 1987; Praveen et al., 1991) i
mafﬂ@Vﬂmﬁwmwuawanwmnwu‘lummnﬂLﬂ@'anmﬂm AR UNUT smuqm’LunwmummmimmmLénfa S.
aureus uszALUNANY Lu'a\imnimmmwmmﬂmuuuﬂiwnﬂ‘umwgLmamﬂa (galloyl group) (Taguri
et al., 2004) LL@:LmuﬁuLﬂum?ﬂwLwiﬂumm?mﬁivumﬁmmmnéwﬁnmuﬁmznﬁum@rmmﬂmzm
UszinAauigaiaan (generally recognized as safe, GRAS) (The Office of the Federal Register, 1990) sl
atndlafimu arndsznaunafiuesaziiBunuanasluaniasfiguuniigauaziusing (Patthamakanokporn
et al., 2008; Krook et al. 2009)
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uup#iFudld Aa @e coagulase positive S. aureus CH1 Aweinlsiannaingnslulsesingnsumnasuile
Tunaldrastszmalng mudiead BAM online (2001) wAzEiufINAANNNIHANEIAIEATNITUNNET NTenaag
CRERERIE Nn19dmfiu stock culture 1A¥goungi -20°C  ilaseIn svinnImaaed 11 stock culture 31
wﬂ’}'ﬂu’]LL‘IN Lm"mm‘l,m@immuiﬁmumm? Mueller Hinton agar (MHA) (Merck, Germany) uummunu
35+2°C 1fluinan 2224 Falua LWﬂ”meaﬂ’Lummqv late log phase (non-stressed cells) ANNAT84
Tangwatcharin et al. (2006) dauuaiice 2-3 1alat unld lusnsazansinisunanlsdauddy 0.85%
iulddaouguiviniu 0.5 McFarland (dszanns 10° cfwml) antiwinnisidaanaialdlunisdnesing o #
o v v t% ) 5 K& 5 .
seinpMddugavinglugae 4 x 10° 19 6 x 10° cfu/mi
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wnsfiusausnilasndenaaninensnsludandaguns il 2552 dldandapaunvinaisans
Kaenirfin1edeasunndunulng Auzunnenans unAne fsssuAnans Fawdalyuat lnenisin
Lﬂﬁﬂnﬁqﬂmm‘v‘hmifauLLﬁaﬁammﬂmu%@uﬁammﬁ 50°C iluaan 1299 Tns whaumliiunsuagifuvinnag
1999 AR UMAILL 4T, A A luiiande mnﬁuﬁwmm?mnﬁmwﬁnlummuaaLﬂumm 3 A uaz
mmsnim mm?wm‘@ﬂ,mmﬁ”mﬂLLuuammqwumunﬁaimammﬁnqﬂ (rotary evaporator) mmnmaﬂmm 3
A%s Fatamiuea antuihansaiae AN nAW Loy uﬂﬂmmumamﬂumm 15 m‘w antuan
qmuqm’mmw 60°C w1 30wt tinlnsesdaenanaung thdaufinsasduwinlukadaaiaes Lyophilizer
uazuanAnansafaveLiianden imsussyldaeiuuaioiguund -20°C

Wnsdessifiunnanslssneuinaduesiusiaunureanisinasiaings tannin #aeA% Folin
Ciocalteau Phenol reagent method 1138 Gallic acid equivalent per gram ANATYRY Tsai et al. (2005) Iaanin
ansainvinUjiseniu Folin-Ciocalteu reagent fatlsznavdas phosphomolybdic-phosphotungstic - acid
reagents mimnmqmnmmﬂm phenolic hydroxyl groups U84 total polyphenols Anidu tungsten LAY
molybdenum blue dolidnin 3 L\‘luLL@”ﬂﬂﬂﬂuLLﬂd‘ﬂﬂ'}’mﬁl’]Qﬂﬂuﬂdﬂﬂ 765 nm Usnuansszneuniiues
wmmm‘imﬂ WeudulFunnaesnsaunaan (gallic acid)
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ﬁwmawmaquﬁrﬁ’mmﬂﬁfmLﬁmﬁwmmmﬁmLﬂﬁﬂnﬁdeﬁaﬁmé’wﬁwLL@znm unadR Az
AMIdNdUFNgG | Foeds diffusion agar MKATUEY Bauer et al. (1966) 1MUNUNITNARBILLL Completely
randomized design (CRD) Tnadannduduresansainuaznsnunasn 4 AU 5 Uz 10 TTAL AR Y1
NINPADS 3 91 3ahaRw 45 Faeting miuﬂiﬂummnmLﬂ@fanummwaﬂmmﬂmLLavnmLm@aﬂmawmmw
1iaenFe uazARALLILABIYN (two fold serial dilution) 1t 5 wa 10 STAL MUAEL udavE AR U
AZTUARILILUEY disc (NTxAENIadLas 1, Whatman, Maidstone, UK) 1unatdutinueuginans 5 daawwmng 19
Handndugaiinaludn 0-2,400 uaz 0-2,400 Pg/mi muawiu Tasaonudindiu 0 plg/ml 181ansusiazadin
\flugmpauAL (negative control) Aatintlaemia Al limud-alasadequansaratuunf 3o ol
snthelsiafautifuenms (MHA) ane disc Tivemansarin nspuna@n WATYAPILIAN LLz’v’qﬁwlﬂﬂuﬁqmuqﬁ
35+2°C 1fluinan 18 alus uazdnaunnasla (inhibition zone) #ael vernier caliper annvun ANy
Hadlumg

ﬁﬂ‘]:f’ﬁl,ﬂ?ﬂ:ﬁﬁﬂﬁﬁ‘:ﬁuﬁ’)'mLimﬁ’uﬁlﬁl’lﬁqﬂﬁﬂ’mﬁﬁ‘ﬂﬁﬂ&dﬂ?ﬂﬁ’]ﬂﬁﬂLLLIﬂ‘ﬁG‘?_I (minimal inhibition
Concentra'tion (MIC) 138 minimal bactericidal concentration (MBC) RINA16L) Mammnmﬂmnmmw
mnmmﬂm WAZNTAWNRAA AAEAT broth microdilution method MINAFUE9 CLSI M7-Ad (2002) mmmmu
N19NAABILLL CRD Lﬂﬂl‘ﬂ@’]ﬁ‘l,wl@ﬂ]uﬂuﬂQWNLﬂJNﬂJMﬂﬂ’V\’qu microplate 2¢/lu124 0-2,400 [g/ml 4119%
10 7¥AL mummmwLmumenumawﬂmuq'ﬂﬁmmmﬂwmemmu mmiwmmmmu 3 1 saaAY
60 Fnaging LL@‘“MI:II@ S. aureus wseN'ly Tmmmammmumwnmﬂma ac4 LLU‘U mu 1) growth control
Aia envnsiaeaiie MHB + wuailiae 2) negative control A Favnazan + eWnaatade MHB + uuafiGe 3)
sterile control ﬂ@‘l,maqummmmm wae 4) posmve control An ﬂﬁﬂg“ﬁ')uv Ciprofloxacin iuAER U S
ann WilAudnd 0.5 - 250 pg/mi + mmimmmﬂ MHB + WuA7IEe uiatn microplate "Lﬂuuwammu

35+2°C fhuaan 18 Falu LL@’JVI’]H’]?'MWJ’]N“IM@IQHLﬂﬁ‘ﬂ\‘l UVM 340 Microplate reader finanuEnaARU 600

nm Imﬂmmmmmlummmmwyumqmﬂa < 005 anvumAl MBC Tnghansazanelunguany
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microplate flann3unms 10 ETRETRE AEUUENINS A9 TA MHA Lmeiﬂuummmu 35+2°C iflulaan
24-48 dlag LLmuuwnm MBC mmummwmummrﬂwmmmmmﬂmemmié‘lmummw 99.99% 189
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Anwlss@vanamnisaninnada S. aureus CH mﬂammﬁmﬂ'ﬁmﬁq@m'ﬁ'mﬁﬂﬁwfn AANFUNIT
NARBILLUL 2x10 factorial arrangement in ERD ‘Cmﬂﬁﬂﬁﬂ A AnszauAududuaasansatn 2 treatments
laun 1,200 waz 2,400 pg/ml uavilade B mmm”mmmmﬂwLiﬂﬁummmﬂm 10 treatments ”me 0, 15,
3017, 1,2,3, 6, 12, 18 uaz 24 Flq FN1IMARLIILAN 3 1 $9aAL 60 FRENg ANEWANTS
Az’ Population density estimate laamNA%u89 Tangwatcharin et al. (2006) lpediAsnziuniliunm
LLUﬂﬁféﬂﬁmﬁﬂfaa_jmwﬁaﬁuﬁmmmﬁmuu@wmsL??mL%ﬁﬂ MHA fiesi3unmd Total culturable cells uay
pvnalaENEeanz Baird-Parker AimsiAn potassium tellurite iliaandiudugadng 84 pg/mi e
13170 culturable cell LLé’faﬁﬂﬂﬂuﬁqmmﬁ 35:2°C {luiamn 24-48 dalus ileAiamzinsildeuulas
ANNTUBUTAS LNIANHINANITAALAUDIN WATUF AN TUATNNNTHIBUTAG S. aureus ilasangnnaz

LATE (morphological and physiological responses of S. aureus to stress) 4 Table 1

Table 1 Scheme of determination of sub-population density (Tangwatcharin et al., 2006)

Sub-population Calculation criteria
Stressed cells = Total culturable cells® — culturable cells”
Non-stressed cells = Culturable cells

® Determined by plating on MHA

° Determined by plating on BP
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aranedaeninaenite @ﬂﬂuumulummqwmq | el

1) nsl¥aa i lun mummunm -18, 4 uaz 10 aeATaded Hwiaan 0, 3 uay 7 fau

2) A1 pH 1Aun pH 3, 7 uaz 9 w@mmu 4 agFmai@ad e 0, 1 uaz 2 4ol Fatannsisy
AN pH Aaed13azane 0.5 M HCI uae 0.5 N NaOH

ANTNNFLATEi BN sz et INAT e a#aeR3 Folin Ciocalteau Phenol reagent method
ANNADURY Tsai ef al. (2005) LATNINITIATILRAINTIUANFIULLAT T8 Ua98154 1A #2838 Broth microdi-
lution method A1NATYa CLSI M7-M4 (2002) Lﬁ'ﬂmﬁﬂ minimal inhibitory concentration (MIC) W& minimal
bactericidal concentration (MBC) ﬁLﬂéﬂuLLﬂmiﬂ
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3Lﬂ‘i’1$ﬁ1ﬂ’]xﬁ@ﬁ§lLL@$LlﬁﬂULﬁﬁﬂﬂ')’mLLCv’lﬂﬁi’Nﬁ‘tWﬁdFﬁ’]Lﬂa‘ﬂﬂfnmﬂ’]’m‘ﬂ%ﬁuﬁhu@uﬂrinhibition
zone Bunmuide S. aureus CH *7';m%@@fgmwﬁaa’uﬁammﬁmﬁixﬁummﬁﬁuiw&hq 7 uazliunn
ansszneuTnaiuasTaasainnenaemniuin s Rgn1zsng 7 lael GLM procedure Uaz Duncan's New
Multible Range Test RINANAL fiszupnudesiuSesay 95 daeltlsunau SAS (Staitical Analysis System
Institute, 1998)
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mnmswM@uwudﬂmmﬁmmnLﬂﬁ@ﬂﬁa@m%ﬁmﬁwﬁﬁ waznTAuNaapilsz@Ananinlunadiuds
{9 S. aureus CH1 Rimanslidady >300.00 uay >18.75 Hg/ml msans (Figure 1) FaganAdnafUAN MIC
BaENTI 2 Biia RRAINTL 300.00 gz 18.75 Lg/mi AuANAL usetindlsfinn A1 MBC fanadudiuiy
4 Win1939A1 MIC AB 1 200 uA 75.00 Lg/ml AMANWL (Table 2) Feaenndestunsdnmasaiiingdnans
ﬂﬂmLﬂaﬂnmm@manmmamumuWmm?ﬂ?vn@uTWMum 70.54+2.61 g gallic acid equivalent/mg Am
1w 7.05% u'ﬂnf«nﬂuammuumﬂum?ﬂ?vnﬂu‘ﬁwawuﬂwanmnwu‘lumaéanmLﬂa@ﬂmmm Tnalaseaing
m@qmmwuuuﬂsmimwmm@mm (galloy! group) muqwﬂumwumnwmmm@ S. aureus luszAu
unang (Taguri ef al., 2004) muummmmﬂfwmqwﬁﬂumm@ S. aureus CH1 ldAndnansainannilaan
FappsneTin

A) B) h

- f 32.50
12.00 E 3500 e 3042 77
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o d 2150
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Figure 1  Antibacterial activity (zone of inhibition) of (A) crude water extract and (B) gallic acid against
coagulase positive S. aureus CH1. The resuits are presented as means of three replications
and standard deviations (bar)

*" Different letters within each solution indicate that values are significantly different (P < 0.05)

Table 2 The MIC and MBC (LLg/mi) of mangosteen hull extract against coagulase positive S. aureus CH1

compared to those of gallic acid

Strain Crude extract (LLg/ml) Gallic acid (LLg/ml)
MIC MBC MIC MBC
S. aureus CH1 300.00 1,200.00 18.75 75.00

2. sraza i lunsvnansuuaie

ann Figure 2 uaANEATINTTNaNEETe S. aureus CHI m@ammﬁmmnLﬂﬁ@ﬂﬁmmﬁmﬁmﬁfmﬁﬁﬁ
poNLNdL MBC waz 2MBC (1,200.00 uaz 2,400.00 Llg/ml ANA6L) WL AT R aNA LATLLAT S
ma’Lu@mqvﬂﬂm (total LAY non-stressed bacterial mummu) FBUUAR AR NIIALTIN L NAIFNTRAN S
afaRP M Nd 2 sz Wunan 18 Falus Tneaanmdud 1 ,200.00 pg/ml mﬁmmmﬂmmmmu@ﬂ
N1 1log LL@"’%’_I\?LWLAEI']H’WLLUﬂWL?EIV]ﬂﬂluﬂﬂWQyﬂrlﬁ\ dinganiazimdam (stressed cells) ammmmwmuma
afafim A 2 sz unan 6 Falus (P < 0. 05) usatnglafauansainTiAN L 2MBC R
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Figure 2 Survivors curves for (A) total culturable, (B) non-stressed and (C) stressed cells of coagulase
positive S. aureus CH1 in MHB at 35°C as a function of antibacterial concentration, (= =)
1,200.00 and fee=) 2,400.00 LLg/mi

MIMNANEIE S, aureus CH1 Bandfiaanuidadiu MBC (P<0.05) ‘Emﬂmmmmu 2,400.00 pig/ml waan
12 4 Tna S B A Bavdedannd 1 log felindnd iedufaansarniienuddui 2 sei Wunan
24 dTug Lmm‘lumummmﬂmmmumnqwﬁmmﬂLL‘Uﬂmm (bactericidal effect) 3s@anAdasfiun1sAnE
‘1Jiva‘w%mwmmmf]imﬁmx,ﬂﬁﬂnﬁaﬂmmmwﬁu%u 2MBC uaz 4MBC (2.5 uaz 5 Lg/ml AINAKTFL) Aenis
VIWmEIL‘n’ﬂ Streptococcus mutans WuiN nsdudaansaniaaududu ZMBC Wluinan 90 wn# Ailse@nann
lumstiudsuundiGeaiing (bacteriostatic effect) Tmﬂmmmm‘lmmm?wwuﬂmﬁmmamm 10 W WAl
edadunnudadudy avec dudmdunan 60 wiit fansadailszAniamlunisduduuaiiGealne
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aunsnvn WuLAT Berauaii Bunnmaad 100 Wi wasiileduimihing 90 wifl arsarmaiiszanannli
m?‘ﬁ’]mmmﬂﬁﬁ"ﬂ%\mmﬂiﬁ (bactericidal effect) (Torrungruang et al., 2007) ﬁdﬁfué’mmmi‘ﬁ’lmﬂumﬂﬁﬁﬂ
mammﬁm%ua%ﬁumwL%uﬁummmmﬁm wazszavadudagnsann ednglsfinin  masinasAne
Uszgniidansainulfendenasatrinanadiudiu 2,400.00 pg/mi luiledniuazrdninsidedniaeld
3. m*mmmmmmsanﬂ'l,uﬂm%ma 9
mnﬂ'n‘ﬂnmmwmmmmmmﬂ@Lﬂaﬂnmﬂmmnﬂmﬂmmﬂn'\ismmmmummunu -18 4 uaz
10 a9AIaFea et 0, 3 Was 7 Su FotRias i B s siszneutnaiuea wudn naiuFnEad
gruuni -18 uar 4 avAEadus arsaiadiBNinarslsznauinaiuealiuansaiu (P > 0.05) naen
SYHZAINNALTNE 7 JU ‘Lumm:ﬁ'mmﬁu?ﬂm%mmﬁ 10 aaAaded nan 7 51 ansanaiiFunm
asdsznauInaNusaanas (P < 0.05) a1n 71.54+3.12 1w 55.26+2.64 Lig gallic acid equivalent/mg
mummnuﬂummLmﬁmqwﬁmuumwwﬂ Imﬂmammﬂmmmﬂmﬂa@ﬂmﬁﬂwmnmmﬂmw 18 uaz 4
a9ATALEEA NAN MIC uae MBC mnasmsse Wmmm‘s‘mmnm 7 $1 Aa 300 Uaz 1, 200 pg/mi mumm‘u
Iummm@mun:u 10 pemTaITEa nduTlen MBC Wit 2,400 Lg/ml (Table 3) FathuannuantsAnmil
Lmm“lwmmﬂmwmmmmammnmLﬂ@ﬂﬂmﬂmmnﬂmam msmm@mmnmmmmﬂmmu 4 89P0
\Baded Lummnmm?mnmQmmummmfanqmiummumm S. aureus aRsENIATAT 2 18I0 THuAL
47 u FeaanadesunIANEIU8 Patthamakanokporn ef al. (2008) $1enudnaNsszneutnaRuealy
mmﬁmmad%\m:ﬁmmmﬁQﬁ@muqﬁmiLﬁu%ﬂm 20 B4ALTA EEIA mnndﬁ'@mmﬂ 5 avAaLTea Tng
ﬂmﬁuﬁ*ﬂmﬁqmm:ﬁ 20 UAY 5 avAIATEd d15UsznatnaruaaazAsa e 14 uaz 7 Su anuasy tned
Fnunsaunaan lduanseiuiunguacuax MR IANTUAZBHAARY
°Lumm:ﬁmﬂﬁu§m:mmmﬁmLﬂﬁﬂﬂﬁaﬂmﬁﬂﬁﬁﬁwﬁwﬁamq:m pH 3, 7 uaz 9 1Tua1 0 1 uaz 2
Falis Inensdiaszinnt Funnansseneuwaiiues wudn nsAUsnERan1IzA pH 9 1TlulaN 1 Lay 2
dala A1aR AT BN UaN TN AL INATUERAARY (P < 0.05) AN 71.22+3.49 1 47.57+4.66 uas
24.46+5.89 g gallic acid equivalent/mg AMNANAL TunisfinsfusnmAgnzam pH 3 waz 7 asarinil
Funudnslsznauinaniuesllumnsneiu (P > 0.05) paamsvazaInNIafiuine 2 dlu daiung
LﬁuLﬁmﬁuﬁum‘fzmmwﬁqm%rﬁmumﬁﬁﬁ Fnudnfignnazen pH 9 Wlunan 1 HAz 2 Falia Tuaniliien
MIC naua N 300.00 {u 1,200 uaz 2 400 Hg/mi ANAII uaziAl MBC L‘wmumn 1,200 4ilu 2,400
WAz 4,800 g/ml ANAIAL usiaenglsfiniu 7 fianazan pH 3 Uz 7 ARDATEEIZIIAINTLIL 2 Falua vinlgein
MIC uaz MBC mﬂqmmﬂmimﬂmuuﬂm (Table 3) muu@’mNamiﬁnmumm‘mmummwmm@”a’m
mmnmﬂmnmqmmnmmam a3analaianNNT R TIaN 1A usREAIFITIAN1IZNIA LAYNANT i)
ilneann lugntnzansansunuiuazlasaniseanfindunargodornuainisa lunisiluasduuadice
wazasEuNineandndy uAsnsuiuasEac A lETidAzNIALaTNAN (Krook ef al., 2009) 34
AeARABITLNNIANEN AL AAIraANssEneL TnaRues luT AN TInLd AN neu TnaRueaa =8 L0A
FaluingieeaanssmnzamnATiAn oH 3 uarluansazaneminesATAN pH 5.5 usgnsszneuinaiueaas
i innusnaadntiosluansazanermme T pH 7.4 uarliawialuansazae e A pH 8.5 uaz
vntietaead ldEnATien pH 7.4-8.5 v ldansdsznauinaiuaaiinnisealneandadis (Jhoo et al, 2005;
Bermidez-Soto et al., 2007)
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Table 3 Stability of crude water extract from mangosteen hull at different conditions

Conditions  Contact times Polyphenol compound1 MIC (LLg/ml) MBC (Mg/mi)
(Mg gallic acid equivalent/mg)
-18°C 0d 69.98+3.0° 300.00 1,200.00
3d 70.17+3.40° 300.00 1,200.00
7d 68.74+2.91° 300.00 1,200.00
4°C 0d 71.79+4.47° 300.00 1,200.00
3d 69.48+3.75 300.00 1,200.00
7d 67.97+5.61° 300.00 1,200.00
10°C 0d 71.54+3.12° 300.00 1,200.00
3d 68.69+3.46" 300.00 1,200.00
7d 55.26+2.64° 300.00 2,400.00
pH 3 Oh 69.42+3.75 300.00 1,200.00
1h 70.12+2.97° 300.00 1,200.00
2h 68.81+3.14° 300.00 1,200.00
pH7 Oh 70.69+4.29° 300.00 1,200.00
1h 69.43+3.75" 300.00 1,200.00
2h 70.18+3.84° 300.00 1,200.00
pH 9 Oh 71.22+3.49° 300.00 1,200.00
1h 47 57+4.66° 600.00 2,400.00
2h 24.46+5.89° 1,200.00 4,800.00

'*< Different letters within each condition indicate that values are significantly different (P <0.05)

aglaannsnaaag

mmnmmnLﬂaﬂnmmmamuqmmmgm@ S. aureus CH1 mmﬂimmnm@mi MAZMENAINTS
ATALATTATTA mqammsmmnmmmunuimmu 4 ssrnaides wanasiilunareviense uenanil
mwmaﬁﬂmmiﬂizqﬂm"l**nmmnmmnLﬂaﬂnu\ﬂ@ﬁmﬂuﬂmummLmymammmmmmmﬂiﬂ

naAnssNilsznA

v
o o
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