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Abstract

Conventionally, the selectivity of Bacillus cereus in the enrichment step is only limited to the addition
of 10 mg/L polymyxin B sulfate. At this concentration, the growth of B. cereus is compromised and its
selectiveness against other competing Gram-positive bacteria for industrial food samples is disputable.
This research was aimed to study the effects of initial cell concentration and concentration of selective
inhibitors on the recovery of B. cereus in selective enrichment step. The inhibitory effect of five
conventional and alternative inhibitors (i.e., ceftriaxone, polymyxin B sulfate, trimethoprim,
novobiocin, and amoxicillin) was evaluated at different initial cell densities (10, 10°, and 10° CFU/mL)
to determine the optimal B. cereus inhibitors and their suitable dosage. These selective inhibitors were
added to Tryptic Soy Broth (TSB) and the recovery of B. cereus was evaluated using viable cell count
on Tryptic Soy Agar (TSA). The concentrations of these selected inhibitors were formulated by doubling
the suggested strength (recommended by most standard enrichment protocols) and reducing the standard
concentration by half. Hence, the treatment of inhibitors was varied at 5, 10, and 20 mg/L. The cell
recovery was performed at 30 °C for 24 h. The only promising candidates of selective inhibitors for B.
cereus recovery were ceftriaxone, polymyxin B sulfate, and trimethoprim. Trimethoprim did neither
promote the growth of B. cereus nor suppress the growth of E. coli and S. aureus. At low initial cell
concentrations, no viable B. cereus cell was detected in all novobiocin and amoxicillin treatments.
Mannitol was the standard carbon source in pyruvate polymyxin egg yolk mannitol bromothymol blue
agar (PEMBA) and utilizable by E. coli and S. aureus but did not promote the growth of B. cereus.
Bromothymol blue was more toxic and produced poorer recovery of B. cereus than neutral red. Hence,
both mannitol and bromothymol blue in PEMBA are poor choices as a carbonaceous source and an

indicator for B. cereus selective broth, respectively.

Keywords: Bacillus cereus/ Selective Enrichment Media/ Inhibitor Concentration/ Initial Cell

Concentration
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[y} [ 1 o Y- a o
Bacillus cereus 11139171 Tagordsamimsamuiannadarielunsingzina
o axy a o’dal . A 9 [ q Y
WiauagdunuITMIVAIEND Bacillus cereus D MMz aunUMIszena 1oy
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2.1 Bacillus cereus

Bacillus cereuslﬂu Q‘L!PV]‘J '@ISﬂiu’Nﬁ Bacillaceae mmmauumﬂu facultative anaerobic
. . 9 s Y = a 4 =

microorganisms LL'ﬁ%ﬁ"l?J'lﬁﬂﬁﬁWQﬁﬂ@ﬁ‘lﬂuﬂﬂ%'lﬂuﬂWﬂﬂ'lﬁ’JLﬂﬁW%W 16S rRNA WUITUAIY

Y
Y o ' ]
ﬂiﬂﬁlﬂﬁﬁﬂ‘]JL%@ﬂE]Iiﬂ‘guLLNL“Hu Bacillus anthracis (Ash et. al., 1991)

2.1.1 pasaana i
I a A =\ 1 I 1 S 9 ] 4
Bacillus cereus W UHUANGouATNUINUFUT 10 unow Niduriugudnaialszuin 1.0-1.2
Y A .
luTaswas waze1n 3 -5 luTaswas 198 WTONY B. cereus 19 2 U Ao vegetative cells 1Az

Y
a o

ados @iy ldlusreguugiiacua 4-50 earusaidoa (Chorin et. al., 1997; Choma et. al.,

o) 4

C VAR UFHU N @505 7y IdNgurgiid1nal 10°C

q

2000) 1A 92193 0y 1AA 1uF29 25-37
(Baker 1182 Griffiths, 1993) TaTafifiwuluomsAddiunauves Sheep blood 088z 5 Hdnbue
Ninsgtiazivinavenlnien B-haemolysis unndraiueen 'l srafovfiniansaudonsiaiey
ol 4393 8NN B. cereus AITONAANTANININA I VO IdHAINHABTTATY nglnd
W3nTad uuuTud vealnd y1nsd uanlaa w3 eududndivesea ua liauisaldhnamui

N9alé (Niall 11ag Vos, 2009)

2.1.2 M3I93YazM3a319 Endospore
A A YA 1 . 9 S Y A a 1 g’; A 1
LL‘]JﬂTILiEJVJﬂfT"IEJW‘L!‘Qi‘L!ﬂQ?J Bacillaceae Z‘T"IiJ"IiﬂE‘TiNﬁ"]J’E)illﬂ UAUWII U N UANTUUNNUIN

¥ A 1 ¥ v & 7
ansoasalesnnuaennuiou (heat tolerant spore) (Harwood, 1990) Wuﬂ%uuﬂﬂf}ﬂﬂlﬂﬂﬁﬂﬂ’i

9
%

o Y A g ] [ o g‘/ as o 4 g’z
mwmmﬂuwmﬂmﬂumﬂau@mammqmﬂmwuax‘mqmuaﬂmmmugnmammmaﬂmuu

v
a0

4 I o o a
9nA10(Kailas et. al, 2011) #1035909 B. cereus 1 uarnsnanineldinadgymlugaaivnssy
o MsteannTua M Tanuaen NI auluseAY pasteurization Az SIFUANNT (Parry 11AY
. 4 a Y=t A
Gilbert, 1980; DeMet 11az Grecz, 1981) @o3u04 B. cereus A101309001a03 0y laa luen12z Ml
' v A A o ' AA oy <3| 4
arvosdszinnms TulamsageTasmwized o lunaadausiemsnidrniluesalsenou
wdnienFoudousumaassluemnasutolnd (Trypticase Soy Broth) Nga1gi@ni115°C

dyw = v A o A 9 [ a 4
(Johnson et. al., 1983) UBNIINY I EJ’EJﬂ‘I’TEﬂEJG]’J‘V]LﬂEJ’JsUﬂﬂﬂﬂﬂiiﬂﬂﬂllaglﬂiiyﬂl@ﬂﬁﬂﬂ5"1]’8)\1
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B. cereus \FU M3n32918A50U 99AYIENOVURIOIMITIABNFD Tagsaudiitey USuraunae
P33 tazanudutuvesasmuuafizouaz/v3e bacteriostatic agents AUNTTIEY

Y84 Shaheen (2009)

2.1.3 aNHHUTNIINBI5AVDY B. cereus
) Y a .. LI A
B. cereus N0 1%itNa 157 B. cereus gastroenteritis nuudv 2 dsznnaiueinsvealsa Ao 01119
9 ' . = . a A A 9 dy
N©99379 (diarrhea type) £ 911199 UIYU (emetic type) mmmmTﬁmﬂﬂmﬂmiwywﬁﬂwu
T o da A 2 o @ 4
nmmmamaﬂuaMﬁ ANYULVDI 15ATNNALIBIN B. cereus MITOITYNUT GGRTERERNN]
a 1 Y a 9 1 . o Y a I a A
2.1 B. cereus SUAND IHINADIM1TNOITI (diarrhea type) mlinalsaermsituny teswinnsg
9 a a . a ' 9 . . FY ¥ a
a3 19asnyeune 15 nongu (enterotoxin) ¥iialinudou (heat-labile toxins) wu'la luana@u
A g o Y a Y 1 1 = a Y]
1SS UM mﬂmﬂﬂmmwmiaqaﬂngmm NauAIBzLazlIaNee 9111509
9 [ a dy d’ 1 a 1 Y a =~
T5sAAd N UNSAATDIL9N Clostridium perfringens ©IU B. cereus ¥HUaAND 1MINABINIT0 YU
. o Y a 9 a a 9 . A Yo
(emetic type) ¥ 1Hi1AA 15A Tagari19ansnyyHANUANNT B (heat-stable toxins) 1o Welasy
A & Y & A & A 1 Aa < a = = =
o snduileuasnyaniestiailiiiea lany 5 ¥ Tuq WINADINITOUIYUTULII NIUATHE

= 9 o Y Y [ a & 9y <
919UDINITNOUFYTINAY AVNYNUNITAALBOINN S. aureus mﬂ”lmmmﬂunm 6-24 6]5’)13“

M35190 2.1 vz Ve IsARMNAn B. cereus 2 A10WUT

AMANHY 21113109334 (diarrheal) 21M159 U (emetic)
9
3uuAaIae (infective dose) 10°- 10 10° = 10° (0n5Y)
1 A A . o Y I 4
UHAINAAFITNY (toxin Tud 1danvealaad Tue1ms
produced)
YUAVDIA1SNY  (type  of Talsau lynanning
toxin)
s2eLNNAD (incubation 8 — 16 %Y. (819U1NNIN 24 0.5—5 %,
period) Hil.)
52821721178 (duration of 12 — 24 %3, (@191 a871) 6 — 24 ¥,
illness)
1 I H Y a A Y = =l
91015 (symptoms) meiluii daanes orana aau'ld odeu MNeou

A 9 A
o mInauld vy




@ 4 [ o

A o &1 a dﬁl 4 9 o 9 dy
osnupnumMsUuilon NAANUNIUDTAD GIfIJ W V1IWA WIEFAT WA T

a @ 4 $
FOA UNUATHAANUNUN (pastry) N281A87

nu: aanlagn Granum (1977)

2.14 ﬂ]‘iﬂumi’)uﬁlui’ﬂﬂ]i!!ﬁ%ﬂ]ii$ﬂ1ﬂ“lﬁ’)ﬂi’iﬂ

5169171 B, cereus HTomatuilonluomisnaiowiia 16un $17 nteame unaznaa s
o1ndouns Ina fudu nmsdrisanmatuiion B cereus Tuormsnouns Inalulseme
IAUNITNTENGY A8, 2000-2003 Tasueniluesndeuysina 3 Uszan 1dun e1msan @
uazra'lsl 390 199 §10619) 01sfruaNuZeu (3w vuwils wadh 1dnsen voa ap1) 13 udu
521 30,581 §798719) HALOWMTAMUANUTOULNIEIY (10 LUy ada 17D famiia losnda
Fludu 591 13,873 d10819) wuhimsdudeuves 8. cereus Tuszdud Wiamsooousyld (not

[

acceptable) H30U1ANI 10° CEU/g 1113113 2(0.2%) 122(0.4%) 1182 83(0.6%) AI0819 ANEIRL

X ~ o ' 1 g o JA Y a v JA Y

%3 B. cereus Tlllﬂﬂhlﬂuuﬁjuiﬁﬂlulﬂuﬁ’lﬂwuﬁﬂﬁﬁ'lﬁlﬂulﬂﬂiiﬂ@ﬂ%ul!a$WUﬁ1ﬂWH‘§ﬂﬁ51Q
. . = o ¢ 1 ¥ . A g 2 =

emetic toxin iWEI 1 AW UTINTUYU (Rosenquist et. al., 2005) tUBDLTI 9 U 143) 2006 Meldrum 1ag

~

9
auz lddisramsiuileuvesgaunidsiiaaieg Tuemsndens Inalulszmenadszniigg

q

9 [
f.71. 2003-2005 ATNUMITUWilouvea B. cereus luszavn lsiaunsosensula (= 10°CFU/R)
a Y 1Y A d" dy I o o v
Tuems 2 sila laun wnasutazmaasie Tasasrawudusiuau 2(0.5%) uaz 2(0.4%) A10819
Y
NANUINNINUA 433 Lag 515 Aee1e muaa waz lunai 1ndiReant Wijnands tazaae (2006)
o a o < A 2 7 A A A
WNIATIVAOU B. cereus MHARS I MITHAWFHATU sz Mmusasaua wulievisni

j‘ o { 1 1 a 1 a o
mMstuilew B. cereus Tuszavun lienmnsaseusu'ld & 10° CFU/g) vianeviia 18un naasauai

P
A a

2 a o J a Y a o Jd o <
NAUTE HULASHANNUNUY ’E]'IW'IiW%IEHJ‘UiIﬂﬂ WALRAZHAANUNND LIS NITAT ﬂﬂlﬂu%}ﬂﬂﬁ$ 0.14

0.19 0.29 0.16 148 0.04 PMNIIUIUNINNA 1,384 5,943 22,744 637 1AL 2,637 AIDU1

a3 a 4 a 3 gl.z [
M372U1099 159 1ISI T UN Y0990 B. cereus tNATUNA8ATI IUria1elszma U5189101
v a < a 4
Tus191 a.a. 1973 - 1987 1NANITILVIAUBA 1TABIWITIY UNYLIHDI9IA B. cereus MUUILINA
Y] a 3’/ a 1 9 1 ~ 3 Aaw g [ @ 9
ANSFOITNITIN 58 ATI 1IN0 INTFHAAIY laun 9111591 1M TnFnu e Anwalif tag
v J %’ o I o 2’, o w ¥ 1 <
dafinsmaniinlaen (shellfish) 1Wuswan 24 53 3 uaz 2 a5 ey Twdie'ln danszgnuds
= ] 1 3’; 1 = gl.l d’ 1
losnsuuaz Inere numsszuinediaas 1 a5 aammsszu1non 17 a5e wuluermsous uag ly

NIVAUNYFAIIU (Schultz 1Az Smith, 1994) Tutlsemenuisesuaudszninell a.6.1991-1994



' I o Y a I a a 3 Y
WU B. cereus Lﬂuﬁnﬁﬁl‘ﬂ’lﬁlwmﬂﬂ'|55$‘U'lﬂéllﬂﬂTﬁﬂﬂTWWﬁlﬂuW‘Hﬂﬂlﬂu3@&?33 19 Y9dNITITUIN

Y
[

. Y o =) [
NaNUA (Simone et. al., 1997) Tualszme 1dnu1u3) a.9.1986-1995 wuAITIzUNAvRe 13ADINIT
I a A &1 a dyu I v o A . . .
Aunbiesnn@esHat I uoUALEINTOINNMITTEUNAUONN Vibrio parahaemolyticus WA
S. aureus (Schoeni 418 Wong, 2005) 83U 111/52MADY Kotriranta tlazaniy (2000) 183510571015
I a A 1 = a dy
521010999 15A0 1M TU UNBIUOI91N B. cereus 521N A.9. 1973-1985 WUMsszUIAmavY Ty
a s s 4 < 7 o 7 { a g
Uszmaflunaud nusoiuaua uauIal aneauaud sanguuaznad saudelszmagilu amilu

9 < a A A ¥
0802 17.811.52.20.8 0.7 tiag 0.7 GUENIiﬂ’eJWﬂiL‘IJUW‘HL“LJ?NmﬂLL‘]JﬂW'ifJVNTﬁJﬂ

2 9 4 @ a g 2 !
u@ﬂfﬂ’lﬂﬂ'ﬁﬂulﬂﬂuﬂl@q B. cereus Slu’ﬁ]'lﬁ'lﬁlla'g 10 B. cereus El\iﬁ']u'lﬁﬂlﬂ'lgﬁﬂﬂuﬁuwjﬁ'lqc]

[ (%

1 A 2 g o A A Y
IBU AU AR “ﬁﬁlﬂuﬂﬁﬂﬁaﬂ‘ll’ENQﬂﬂiﬂ!klﬁgLﬂiﬂ\‘]ll’l’)ﬂluTi\‘]\i'li!@ﬁﬁ'lﬁﬂiillﬂ?ﬁ?i"lﬂ (Peng
A 4 g’/ a a dy a Y ~ 4 1 3’,
et. al., 2001) LM@LW@ﬁHHLﬂﬂﬂWiLﬂWﬁ@ﬂ‘]JH‘WuN’ﬂuﬁﬂ'lWLl'Jﬂﬁ’E]ﬂJﬂLWiﬂgﬁiJ LFAUVATUUDY
@ 3 ad A 9y 1 a o =) ~ o Y
Wauduau®iamla Peng azamz (2002) WUNMTAANANTINNVOS B. cereus Hnatin 1
4 ad A g‘; Y 1 1 dy 9 1 I3 .
QU B. cereus me“luWawmmwuumuﬂm@mmmu%%ummumaaumuaaﬂ (planktonic
J a A ~ a 4
cells) Lagiyaain1zaa (attached cells) LN@L‘LGEJUL‘VI‘(’Jﬂﬂ’NiJﬁ'llﬂiﬂsluﬂ1i!ﬂ'l$iﬂﬂﬂl@\ﬂ‘ﬂfﬁﬁllﬁ%
J 1 J a 49’ Aa Y 1 4 A = I a
atoswun ﬁﬂﬂiﬁ”lll”liﬂLﬂ?%@]ﬂﬂuwuﬂ’lulﬂﬂﬂ’ﬂlcﬁﬁﬁﬁﬁ”IEJWI”IL‘L!@Q%1ﬂﬂﬂ31ﬂlﬂu1ﬂ1ﬂﬁhﬁlﬂﬂgﬁ

J A a 1 = o
(Peng et. a1.,2001)uaszamm B. cereus NINIEAAUVULNUTUAULATTAD i]%idJWﬁ‘Vﬂblﬁj
g

22y A 2
Anuasalumsdumunnudeuveaalos UNNAILAIY (Simmonds et. al., 2003)

v Q) dal 1 A o a Y a a [ 4
B. cereus gnaaiuiyenes Isaluoimisiiesnndnyaemsus Inavesdus lnanandaumne1ris lu

ke

9
% 1

Y a a A a dy [ dy A A A s A
ﬁ%’gﬂuuulﬂﬂ@]ﬂﬂ'J'IllLﬁfl\?cluﬂ'lilﬂ@jiﬂﬂlﬂ@ﬁ]'lﬂl‘]f@ B. cereus AU 1UBDITNIUDIAINIFAANY
FINVOI B. cereus m?tgat_j“lummsﬁmza%’nmsﬁwﬁu hemolysins, phospholipase enzyme, LI

. . . . < A Ay ds! aR J a
emetic toxins I@EJ emetic toxin LTJ‘Llﬁ'ﬁW‘H‘1/'Iﬁi']\1"lJuﬂ1ﬂﬂi5°U'JufﬂiLlJVI']TJfJﬁG]ﬁJSluig?T'J'Nﬂ1§LﬂiflJ

é ] [ " o Y a = d‘ 9 ] J <
VDN B. cereus %’Qf‘NNa@]'f)?JL}BEJI@ﬂﬂ?iﬁlﬂﬂ@?ﬂTi’fﬂﬁ]fJULLﬁgﬂaullﬁblusﬁlﬁigﬁﬁfﬂﬁ 5 GH?T?JQLLiﬂ

v 9
'ﬁaemﬂ”lﬁ’iumiwyL%ﬁgimmﬂmumemmiﬁﬁmaﬂm’ﬂau (Ehling-Schulz et. al., 2004; Bottone,

oA

2010) UDNAIN emetic toxin LA FITWIDNFUATIAS WIINFAANNTINVDI B. cereus AD diarrheal

Y o g

. . £ 2 a - 91 LA Y a
toxin “?N'E]'E]ﬂq%ﬁ@l@i%ﬂﬂﬂ’lﬂl@uﬂ’lﬂ’lilla$§$‘U‘U{]3J?;I3J U ﬂﬂﬁllll?'lﬂaUlﬂﬂ'lif]'ﬁ]ﬂt]ﬂ‘ﬁﬁl!‘ﬂﬁ]iﬂ

Yot

a ~ A o 1 g A 2 J 13 Yo
ﬂjmmiwmmﬂmzmllmﬂmlﬂsmguazgﬂﬁﬂyﬂuuuyﬂ Lmﬂﬁ”ﬁfliﬂizuﬂ”lﬂ”lim@Qﬁj‘i/lllﬂiﬂ

a a dy Y 1 91 = Y <3 ] ~ 9 1 1
ﬁ”li‘W‘H“]f‘L!ﬂ‘L!LGU”IQTNﬂ”lflllﬂil”lil5lli’J”Iﬂ”l'i']J’JﬂVl’fNLﬂ'N’EJEJNEHL!SQ HDINTINDITINOYINTULIN
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2a

] < I @ a P [}
T4 8 F TUATNHAIN IASUAITNEUITDIFAANNBIAUON B. cereus \H1a319018 (Niall 1Az

u

Vos, 2009)

2.1.5 M350 V04 B. cerens lundnfamionns

a g A A 4 Y a ~ ]
Al naudmunnzolued Bacillaceae uawumﬂuwuiunm TN1ITDINIALUASNNG ﬁ’ﬂWu‘V]Vlll

Va2 A A g A A A A A 9 d A
AMAUUHUITUATNIDY Lﬂuﬂiﬂﬂﬁ'ﬂﬂ’l\? Wi@Nﬂ5N1mﬁ1§@1ﬂ1§N1ﬂﬂiﬂuf]ﬂﬂ@]’lll UAZIUDIN

[

A == a Ao 1 o ] a A =2 o 9 ad
mm&{]mmﬂmsﬂ%uﬂummaﬂmﬁﬂagiu&muLEN ﬁNgﬂuﬂﬂimﬂumwu% ANINTLOIALDS

FUOUNIBILHINMIHAAVDINANNUH01M1T (FSANZ, 2001)

Mammals Bacillus cereus reservoir
Wb

NV

//--vl xuph.ngux\h!
Stomach

Insects Rhizosphere

Small Intestine
Large Intestine

Human body

[

v k2
31N 2.1 ADBULMIUNIIFOVBIUANITY B. cereus INAUFOINIT-AU (M : Abee et. al,, 2011)

s AAA

o q ¥Ya Y A A s v 3 W Ao q Y A
wonvnvzi na lsaud) waaniyiatazalosves B. cereus §9luaimsnilvemsuinge
a9 = 1 a [ P [
DNAYHAIIMTANEINDNIMTUssanuNLazNaanunniaIulsenouvesuuniovas 31 Tu

1Y <3 3 [
mﬁﬁmigvmﬁmiﬂmﬂaumm B. cereus (Schlegelova et. al., 2008) Martino UaZAME (2010) WU
Y] [ A A 9 (= j Y
Tua1981991115 444 sHaNVIga1uNoIna1alulsemaueavIumsduilounie B. cereus
1 % 4 ] %
¥1INNI 52 MYNUT (Murindamombe et. al., 2005) UBNIINIEWUI B. cereus Huiloulueinis
) o Y o o ] A ' Ay Ay
Ws’emsts31/1mua’Jﬂa‘wﬂuwﬂuazwa"luﬁﬂmumimuamazmigm,mn”lmwuwauaﬂma
v
@206 U 11 ATLUIUMSHAR Zzucchini puree mmﬁzmﬂﬂumﬂizmumiwaﬁiumuﬂaumm an

9 o g I o dyq/ 1 9 Y 1 g [

A5290a2 1¥31UINT B. cereus WUAIFIANUI M5 IFANoulunsEUIUMSHUFDIZALN IS

we'lsdisyy ausaans uIread1fa1nsunal 6.1 log CFU/g 118014184 0.5 log CFU/g 1@

' a3 J ' (= ] [ Y d’l’ [ =
’E'JElNuliﬂﬂﬁJ‘VHﬂﬂﬁsUuﬁﬂ331’7’JNﬂTﬁLL‘]SLEIUVbJL‘Hﬂﬂzﬁu%x‘ﬂﬂﬂl"b’ﬂﬂa1J3J13J°]E§J1ﬂ! 6.4 log CFU/g



11

. . 2 o ' = & a o 2 A
(Guinebretiere et. al., 2003) nM208191U9U9IN U0 UV B. cerens TUHAANUND1115AO
a o J o Y ' S @ o o Yl a J le) 1o 1 le) o
AAANUNDINITNULN LTU ﬂmﬂmmgmuvhm&flmqmwguqmm 107C ua91n731 60 C 3T

a 4 : o o
Tinamsenvedatlesued B. cereus FU1a050AINMITINA1BAIIANUTOU (King et. al., 2007)

(Y] a J &'
2.1.6 MIAAUGNHAZIATIT TV
. . . . . Yo 9 Aa oA as a ' A
International standardization organization (ISO) "lﬂmwummﬂgummm‘ﬁmi MUATIEH B. cereus N
j’ ] I [ 9 [ v o a o o
ﬂmﬂauiummi Iﬂﬂllﬂﬂ@@ﬂlﬂuﬁ@ﬂﬁﬂuqﬂllﬂ NITUUIUIULASNITATITNN Tﬂm‘ﬁumm’m
339105 1975 most probable number technique (MPN) Tuevis Trypticase Soy Polymyxin B broth
o [ o E dy A < o
(TSPB) Iﬂﬂﬂ1ﬂ'liﬂillﬂul’3ﬁ'lu1u 48 %31N3ﬂ1ﬂuuu1!ﬂfﬂiuﬂaﬂﬂ‘ﬂﬂa'ﬁ]ﬂ‘lﬂﬂJNa!ﬂuﬂﬁﬂN'l‘ﬂ'lﬂ1i
<
1zas 1ueIM151U9 mannitol egg yolk polymyxin B (MYP) 130 pyruvate polymyxin B egg yolk
mannitol bromothymol blue (PEMBA) AMUMBNTTUTUNAAIY Sheep Blood agar WonaaoU
Uf{n3e1 haemolysis MWAIMINATOUNNTUAT (ISO, 2006) FINTZVIUNTAINATITIIAU
o a3 v @ g g
suludesldnarediados 5 T Feezannsoaginald Snnaminanduneulaaserniimsuilsna
a A & X o0 A ' A .
WﬂWﬁ'lﬂl,uﬁNfl]'lﬂﬂ'liﬂul,ﬂ'ﬁ]u"llﬁ)\uﬂ)'ﬁ]ﬂll%ﬂ@uc] VW Staphylococcus aureus ¥iT® non-pathogenic
v 1 H
Bacillius sp. (Tallent et. al., 2012) ﬂ\‘lu‘Llﬂ']ﬁ‘Vlﬂa’fN!ﬁ'ﬁ)‘ﬂﬂLWlL!Llag‘V‘IWHTE‘TﬁiﬂWﬂ']iﬁcl%ﬂuﬂ”lﬁ‘ﬂﬂ

dy =* =< ] 1 I = Y o
LINLE® B. cereus fl]Qiq]ﬂﬁﬂ‘]el'IE)EJ'NLLW?Wﬁ'IEJiJ'IHJHL'Jﬁ'Iu1u“]f\1 Netten 4ag Kramer (1992) vlﬂ‘ﬂ'lﬂﬁ'

agiuazsusumsnanginan 1 luasei 2.2

Llﬁﬂzﬁﬂﬁﬁmummé1ﬂwa1ﬂﬂa1ﬂlldaﬂﬁﬂiﬂ31Nﬂaaﬂﬁﬂm1ﬂa1w1i International Standardization
Organization (ISO), United States Food and Drug Administration (USFDA), L8 Association Frangaise

1 a a 4
de Normalisation (AFNOR) @190y 010 1% 1%17i89911115%1a MYP tag PEMBA lun13insizs

K
IMmMuu




U

o A
RLUIDU

d‘ Lﬂ' d‘ Y o (% [ zil
M99 2.2 519¥0 1M1 N 1FE M UAALNITD B.cereus

(ﬁlﬂ : Netten 1481% Kramer, 1992)
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v 4
519 2.2 anBUZY0I0111T PEMBA a) 01411311081, b) M3 Q0N B. cereus, c) B. cereus NI

Plating medium

Selective system

Indicator system

Reference

Egg yolk agar None Egg yolk hydrolysis McClung et al. (1946)
Horse blood agar None Blood haemolysis Hauge (1955)
Egg yolk Mannitol None Egg yolk hydrolysis Hood et al. (1990)
bromocersol purple Mannitol/bromocresol
agar purple
Kendall’s B.cereus None Egg yolk hydrolysis Gilbert and Taylor
medium Mannitol/bromocresol (1976)
purple
Mannitol egg yolk Polymyxin B Egg yolk hydrolysis Mossel et al. (1967)
polymyxin B agar Mannitol/phenol red
Kim & Goepfert Polymyxin B Egg yolk hydrolysis Kim and Goepfert
(1971)
Pyruvate polymyxin B Polymyxin B Egg yolk hydrolysis Holbrook and
egg yolk Mannitol Mannitol/bromothymol Anderson (1980)
bromothymol blue agar blue

2.1.7 matlesnumsiitlouvoure

A o oaA I X A A o @ a
VI BT Lﬂul%ﬂ%uﬂﬂﬂﬂﬂiy‘ﬁTﬂUQ@]ﬁ"mﬂiillﬂﬁﬁ]ﬂ‘]ﬁﬂ”li’m?ﬂi

o A Y [ ~ 43! 1 9
FTUIUHUIN NIDADIIATIUDTINITUUAINTIU

<

1 [

S 9 = =)
NODIUNITATYIUDINT

Yurnarue newii lus Tan msigvinlu

1 <3 [ =\ A waA A 1 o Y a
53W’J'Nﬂ1iﬂ§\‘]uﬁ$ﬂ1ilﬂ’]Jiﬂ‘bﬂlIﬂ'liﬂid]ﬂﬁﬂklllﬂﬂﬁ"l]aﬂ‘hlﬂ!g 3@1%?’(8@1@ *ﬂ%‘ﬂﬂ,ﬂmﬂfﬂi

U Q

& A

A X ~ A2 X A o a 2 A o E
ﬂulﬂﬂuﬂl@qmﬁ’] FUAUUVU G]f\iﬂ')’]ﬂﬂgunlﬂnlﬁ'ﬁllﬂﬂiiﬂﬂ LGI)"E)GD'HQH'EN%LWN%TH?Uiu@TﬁTﬁN’]ﬂTu

4 v & g Y 3 o J o 1

ﬁ@ﬂc'] lli'?lj ﬂﬂuuﬁluﬂlu@]@um@\iﬂ'ﬁﬁ]ﬂl@dﬁﬂu NITNUINHILATNITVUTIDING %Qﬁ@\?ﬂﬁgﬂ’lﬂﬂ']\j
@ @ o A o Y Y ' < Y a g

FEUATSNUALINHIANNTSDIA IﬂﬂlﬂW1$@1ﬁ15ﬂﬂ11Wﬁ:ﬂLlﬂ') lluﬂjilﬂﬂlljﬂqmﬂguﬁﬂquTu

INUAIT



13

2.2 MshA@LN

[ = A d' 9 dy Ay Q( [ g’/ == [ (d‘
ﬁ’TﬁﬂﬂLa’t']ﬂﬂﬂﬁ’ﬁ“l/lﬁlslmﬁ’waﬂllﬂﬁlum?iﬁmﬂﬂl%ﬂllaxﬂﬂﬂq‘ﬂ‘ﬁGlumi‘EJ‘]JENLL“]Jﬂ‘V]LiEJ“]JNﬁWEJW‘L!‘.I;“I/]

'y v A Y 1 o an =2 a .
vlllﬁ’i]ﬂﬂﬁ mﬂuﬂqnu"lmmmsmwaﬂmﬂgmuz a17aALIIANNI Detergents, Dyes, Sanitizers,

Lﬂ' Aag g}/ =1 d%’ (% a 9 1 1 ] 9 [
Uagau ﬂa”lﬂsueQt’n1J;;]Gmuzuuwmﬂ‘wmt’muﬂuGlfuﬂuazm3%NmngﬂﬂmualmuJumuﬂ%

£ o & ¥ o s A g s A Y 1w ¥ ~ PN
@aﬂqmﬂumsﬂummsmnwmmaa wauLsan WIounuaUAv19Nsa3 19 Tsauu1ariialy

HUANITIYUAU (Todar, 2008)

[

a g v A g‘/ a a IR v A A A
TuanuIveliarsaaaonnaviug s GI)”LM%ggﬂ’ll!,ﬂ313TifNﬂ’JTJJ’s’ﬂlﬂiﬂGluﬂ']iﬂﬂmf]ﬂl!ﬂﬂ‘ﬂliﬂ B.

9
cereus aaﬂmm%@um

2.2.1 Polymyxin B sulfate

= = 9

I ' a ] { : a
Polymyxin 1 unguuesaisdfFiusAdunvulusianaarssyn 1940s Fawaa 18910 Bacillus

9 1
v @ =

polymyxa (Arnold et. al., 2007) ¥4 Polymyxin B sulfate ﬁ’uﬂﬂﬂﬂ%% umummﬁﬂmjmmmauﬁqﬁ

[

@ J o Al .
HTu0a152noUAIY Lipo-polysaccharide Tagaziilviisadoounouazuanaieluiiga (Alipour et.
. g}/ a 9 LY [ A d’ d‘ A a a
al., 2008) @13 polymyxin B sulfate Hutisnlgarugnuasaa@onaus oivuilscansnmlums
[ dy . o 9 I v A a 4
%1%0 (Evans et. al., 1999) Polymyxin B sulfate gt lgiluaisaa@enlunisinizy B. cereus
d’ A a a [ A 49' % 1 [Y] gJJ .
Ta8 Donovan (1958) ety szanininlumsaaaende lua10819uL 910 IUUU polymyxin B

@ < 1Y [ [ l < . £
sulfate §3n3gnlfiuasaadoniandmsy B. cereus aavaN1 061915001 polymyxin B HuooN

v =

< A v 2 [ 1 o @ ]
i]‘Vl‘ﬁﬁ%”IL‘IN”I$ﬂ’]JLL‘]Jf’WIGfJLLﬂSlIﬁ‘]JL‘VI”I‘L!HL!ﬁZHhJﬁQWﬁ@]i’)L!ﬂiiJ‘]J’Jﬂmﬂﬂ?ﬂlﬁ!ﬁTﬂ@]’J@ﬂNﬁﬂ”ﬁ

d*ulslwéi

,3 dy a d o Y AAa = v A a
Yuileuveurorarssianszsinlimsulsnannanarnvu'ld dsiunsdnumesaa@onasiia
1 4 o A o @ I A 1 4 o a 4
Tnye Wip U UANANUTUNILAY B. cerens IUTUFINAITANBUNDWAUINTIATIZH 19T ]

a a da!
Uszansnmmuiniuluouinn

2.2.2 Trimethoprim

o

< o = £ ¥ g
Trimethoprim Lﬂuﬁﬁﬂmﬁ’ﬁ)ﬂﬂﬂ’ﬁ)ﬂq%‘ﬁEJ‘]JENﬂiz”U’Juﬂﬁﬁ%IN tetrahydrofolic acid ¥ a3 u

Y
v @

o w a a aa =K v A Aa Aa A
msﬂisﬂ’emmﬂtymmmmzuiuuazm@mmm QHU%QL‘]JHﬁTiﬂﬂlaf‘]ﬂ‘ﬂllﬂigﬁﬂ‘ﬁﬂ"lwcluﬂiﬁ
r'd v
0NONTIVYINTIAIYVD Enterobacteriaceae W0 Pseudomonas aeruginosa (Piddock et. al., 2010)
y ' ' o v 2 a £
UNIINUNDIINIS 19 trimethoprim AIUANY sulfamethoxazole ATNITDIUVYINITLVTYUD IV D

Listeria monocytogenes »aynnniovaz 98 Tudieg1ees ludsemaladuide (Ruiz-Bolivar et.
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) [ a d . . o 4 ) @
al., 2011) @IMIUNITAUNIIEH B. cereus trimethoprim Qﬂu']ﬂJ']GlG]?}Lﬁ’f)LWJJﬂ’J"IiJﬁ"IﬁJ']ﬁﬂcluﬂ"lﬁﬂﬂlaﬂﬂ
Y ;4
1%0 B. cereus AOLYO Staphylococcus aureus (Oxoid, Thermo Scientific, United Kingdom 482 Chon et.

al. (2012))

2.2.3 Novobiocin

. . I . 1 @ ] 1 a . . 1
Novobiocin 111115 aromatic compound Ngndaeglungua1sUFIug coumarin FalwaguLsae
A A < o & o L4 A o Y A
puafBeunsuuan Taseengns lun1sdudinsiiauvesen la gyrase Niimiinlunis
o 4 1
A 3512Y DNA (Donnelly (tag Blagg, 2008) WONINHUINATANYIVOS (Hitchins 1AL Slepecky,
' @ o & 4 a
1969); Sioud 11AZAME (2009) W1 Novobiocin §3a111306UGINTa3 19d o5 azn15195yves

Bacillus subtilis \\QE B. megaterium 1¢9nde

2.2.4 Ceftriaxone
. I an ' LR oA o I oA ] £ v
Ceftriaxone 111e11P¥ 11z 1Unqu cephalosporin &aMINLIBDAN I UIUN 3 HIONGNTNIN
Y Y
TumsduguuaNS AN MaIIFUANUNTULINUAZUNTNAL 1¥U Salmonella spp. (Wong et. al.,
2013) NAMIANVINUN WUARISY Bacillus cereus Wag Clostridium sp. MAAIMIATUNMUADEN

Y v
vz riatiod awnluaI981901en 1IN UL (Wagner et. al., 2011)

2.3.5 Amoxicillin
U < aa 1 A Lo & 9 @ o t%
Amoxicillin {iuasiUfFiuz lungu B-lactam Noongnidudinmsademivaad Iagiav19n1s
9 Y 1 . A A 3’/ A A =
F319NUTLITNIN peptidoglycan VBILUANGTINUNTULINUAZLATHAY TasuuaRFoNnNyNY
Y
au laaea1sdfFruzstiatl 1aun Bacillus subtilis waz Staphylococus spp. (Qadri ct. al., 1996)

9 9
UONINI B. cereus WUNABUTNNUMUADE T IUZ¥iiAL (Fazlani et. al., 2011)



UNN 3

U

J o A av
’Jﬁ@@ﬂﬂiﬂ! HAZNIINUHHUITUIVY

=

3.1 meWuguuaiice
Bacillus cereus ATCC 11778 (ﬂsﬁmmma@%mmwm‘i DMST, Thailand)
Staphylococcus aureus DMST 4609 (ﬂm?wmmaﬁ%ﬂmmm‘ﬂ DMST, Thailand)

Escherichia coli TISTR 808 (NFUANGIFAASNITUNNG: DMST, Thailand)

A oA ¢
3.2 !ﬂﬁﬂﬁuﬂ!!agqﬂﬂﬁm

321 giavaide, DWYER Serics 0325, USA

3.2.2 é}ﬁll, Memmert Model ULMS500, Japan

323 96-lulnsnaman, Costar, USA.

324 thoegiiidioy

3.2.5 Wﬁ@ﬁﬂ“ﬂhé@, BECTHAI and HIRAYAMA Model HA300D, Japan
3.2.6  Auto pipette 1311915 10 microlitter, Autopipette, USA

3.2.7  Auto pipette 1311815 200 microlitter, Autopipette, USA

3.2.8  Auto pipette 1311815 1000 microlitter, Autopipette, USA

3.2.9  Auto pipette 31103 5 milliliter, Autopipette, USA

3.2.10 Lﬂéﬂdﬂé’d 0.0001 grams, Metter Toledo Model AG204, Switzerland

3.2.11 Lﬂ%ﬂﬁ?ﬁ 0.01 grams, Metter Toledo Model GG4002-S, Switzerland

33 B1ﬁ1§!§ﬂ\‘i!§®!!ﬁl$ﬁ1i!ﬂﬁ

33.1 oy lisume
3.3.1.1 Tryptone Soy Agar (TSA), Lab M, Lancashire, UK
3.3.1.2 Trypticase Soy Broth (TSB), Difco, Maryland, USA

3.3.2 A3nll
3.3.2.1  Amoxicillin Trihydrate, AmoxilTM, London, UK
3.3.2.2  Bromothymol blue, Acros Organics, Geel, Belgium
3.3.2.3  Ceftriaxone, Milimed, Samut Prakan, Thailand
3.3.2.4  D-Glucose, Merck, Germany

D-Mannitol , US biological, Massachusetts, USA

3325 MgS0O,.7H,0, Merck, Berlin, Germany

15
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3.3.2.6 Na,HPO,, Carlo Erba, Milano, Italy

3.3.2.7 Novobiocin, Bio-Rad, California, USA

3.3.2.8  Peptone, Difco, Maryland, USA

3.3.2.9  Polymyxin B sulfate, US biological, Massachusetts, USA
3.3.2.10 Sodium Chloride, Carlo Erba, Milano, Italy

3.3.2.11 Trimethoprim, Toku-E, Washington, USA

3.3.2.12 Tryptone , Lab M, Lancashire, UK

=}

= &’ =
3.4 MItaseuyeuuaiiGe
X o & = Y a o o
IW121¥0 B. cereus A18WUE DMST 4609, ¥4 1du191nn5uAne1maas mMIunnduueIns Tryptone
< 1 2’/ o s o 1 f
Soy Broth (TSB) #1118 %3 114 30°C antiusinyadn lauvinmsnesdlsevinsaeurse s 14

Yy 9 Ay A 1 3 5
ANMAVNUUMNUNADINITN 10, 107, 1tag 10" CFU/mL

3.5 ﬂ]iﬁﬂ‘l&l1ﬁ1§ﬁﬂ!aﬂﬂ
) v A
3.5.1 MIMguIIIAAADN
9

2 & PR . . . I . e

o ”IS‘IJ;]%’J‘IW“VN 5 yia laun polymyxin B, trimethoprim, amoxicillin, ceftriaxone, I8 novobiocin 9
o = dy = ~ 1 A Y 9 a a o 1T A

gﬂu1h1ﬁﬂﬂ1ﬁlUﬂ1iﬂﬂﬁﬂ\‘]u FIUATYNTITANNG NANWUVUVU 5, 10, ag 20 HAaaNITUADANT Iﬂﬂ

Y ¥ A a a o 1A g a 13 Y 9 Aadq U da/ dy
ANWINUUN 10 Mﬁﬁﬂih@l@ﬁﬁiuuiﬁgﬂWi]TimTNL’]J‘L!ﬂ'J'lllI,GUiJGU‘LlGI1Mﬂﬂﬁﬂ1%1uﬂ?ﬁ1ilﬁﬂﬁﬁfﬂ

9
AUNIATTIU (ISO, 2006) %WﬂuuﬁWﬂWiﬂﬂﬁ@Qﬁ’Jﬂﬂﬁi% microtitre plate UUU 96 QU HAZNING

Uunguwgil 30°C lugovauiou

3.5.2 35MnAaea

A g '

,i’ A A Y 9 1 [ 1 A v A A
ol NAUNNANUTNTULANA A UIZgNa18ad U1 IIIMa) TSB MM ldasaa@aniinay
Yy 9 [ I A Y [ Aa aa g}/ o Y] s A 9 ax .
WNIua1e MNlsunasgamaminy 2 Jadaas 1nUUMINsHUEaanNFINA1895 modified
method %3481999910 Khueankhancharoen 1ag Thipayarat (2011) 24 1391 T 0,4,8,12,16, a2 24
& ¥ Y 9 X 4 o A ¥ .
¥ 1UUUDINT TSA AEANNITUIUUDUFONIMUICTUHIAIVINIVOVINAIY tryptone salt diluents (1
= o Y =y Y] g o g Aa aa
g/L Tryptone, 8.5 g/L NaCl) #37111a lagnisaadSuiasvesriuye lunisiuiyesin 100 iadans
A = a o 9 < ~ Y
maofios 10 Tulasaasuaziimsiuuue1115ue TSA NUs591unqy 96 well plate Tag14F

v ! v 3 ! ! a o gl-l g
amwmumiﬁamw'Jwﬂimmazmmwﬁ’u%’uﬁ 20:180 lllliﬂiaﬁi MNINAADININUA 3 1 LD

o ' sl o o & ~
ﬂTL!'Jﬂ!‘ﬁ'Wﬂuﬂﬂﬁl%u@]ﬂWiﬂUﬂ\ﬁnﬂﬁNﬂTﬁ“Vl 3.1
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Percent inhibition =
(Viable cells in TSB without inhibitors—Viable cells in TBS with inhibitor

X
Viable cells in TSB without inhibitors )
100 (UM

1n.3.1)

3.6 MIANH KAV IMSUOUNFIUNMSSWUD B. cereus
2
3.6.1 21¥13NUG I
dy A FY = g‘l Y v <3 2 .
gasemsnug i ldlumsaneiilldaauasnainemisudariia polymyxin pyruvate egg yolk

mannitol bromothymol blue agar (PEMBA) Tagduilsznouaien lagnuaasliluaisieh 3.1

M15199 3.1 211U NDVYDIDIMIT PEMBA 619 110.0 mL

(AW : Atlas, 2010)

s wnimsmau 31184 (g) /110 mL
Agar i lemnsuda 1.8
D-mannitol HENLUANIBLATUUINOONIN B. cereus 1.0
Sodium pyruvate nszqumMss Ay Tnvesailos B. cereus 1.0
Na,HPO, Ysuilivlesvesszuuy 0.25
NaCl USuszuvooa TuanveIsE UL 0.2
Peptone Fuuvasveslulasou 0.1
KH,PO, Ysuiilesvesszuu 0.025
Bromthymol Blue GIEIGIEGEH 0.01
MgSO,-7H,0 Ysutilesvesszuy 0.01
Antibiotic inhibitor v 2 e
VIIUANITILNTNAY 5mL
(Polymyxin B)
Egg yolk emulsion I A
AIUITN T AAT 5mL
(20 %solution )

a

o A = ' A v X A o. & =
pH ﬂl@ﬁ@1w1ﬁgﬂﬂiu1ﬂ 7.4£0.2 % 25°C NOUNITNUTONQUNYU 121 °C Wuan 15 un

U

o A ~Aq Y = 2 a ' ' A A ' 9
ﬁ”liﬂﬂlﬁ@ﬂ‘l/li“]ﬂuﬂ”l'iﬁﬂy”I‘L!°’|]$Qﬂm3Ja\1QE’J”I‘H”I'iﬂi’)‘L!ﬂ”l'ia\1L‘If’E]Lu’ENﬁﬂﬂﬂ?]"lllhl’m’ﬂﬂ?]"lllii’)u
dy = dy Ta g v A J 1 a L @
u@ﬂmﬂuﬂﬁﬁﬂ‘]&ﬂu%ulﬂJLGIﬂJ’g‘LJLLﬁ$uléllllﬂﬂlu@\‘lmﬂfﬂﬁ]ﬁﬂWﬁW]fJﬂﬁ’JLﬂiW‘ﬁﬁlui%ﬂUﬂﬁ‘ﬂﬂﬁfN

<
vUIALan
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3.6.2 3EMsNAaI
1 I'4 ~ o = dy 9 1 a dy [

urasmsueunndnu lunisnasesiilann nglaauazuyuiinea uenaniiszauaw

Yy Y A YR = [ 1A v A A o FY = 3’;

N IsAnYI0gN 10, 20, 1Az 40 NFUABAAS lagaisaa@annazinlelumsany oy

v ' Yy x & o A A o Yy 9 ' a

1danmsnaassneuninyuiluaisaa@eniiszauanududumuzanaon155 Qo B,
' o A e a A Y an o | ¥ o o A

cereus WaraMInBIAAReNo AU aan 11 1A Tas3Tnisnaassinla laemsiiiuie B.

= 1

Y Y 1 1 P ' o o o
cereus, S. aureus, a2 E. coli 1128319115108 030 NUUNEIA15 VO ULANAIAY 1a21911A5 111

J o 1w 1
lgaann 9 8 “B'JT?JQﬂ'JUﬂﬂUﬂWﬁEﬂ‘EJﬂ'IW
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UN 4

a J
HAaNIINAaaLas IV

a g 4 @ 1 f ) @ 4
NI LA IMINEN I HAIGATE1TIReUT0 T 15D B. cereus 1ABIFAAVDI B. cereus IZYN
2 A 2 o %
180311 96 deep well plates INOAAYTUIATVDID1HITHAZTINITRINITNAADL IR TUKiaINHAY
@ ES [ @ o { ] o
annzndouq du MnIuIzMTTUIrad 1Mo 1M1 TSA fegluiqu 96 well plates AIN1TNATD
9 ¥ H v
U8 Khueankhancharoen (18¢ Thipayarat (2011) mﬂum%i}zgﬂﬁflﬂuﬂﬂuuﬁqmwguﬁgmﬂmmu
9 H v
Tagd M3 B. cereus UNILTUN 30°C 11U 24 5210900 UMTIITUTIUIN 69U S. aureus 110 E.

o ' { < ' o v o ' o o J
coli vzgmi I und 37°C wu 24 1 Tueneuihinsiuimsuny Tagiaglszaeduoanis

Zle €D

naavsiifio MIMEIAARENNNANNTUNIZHAZIHINZANADNITIVIYUDN B. cereus

4.1 msm‘%tymm Bacillus cereus

[ a { da { T {

ANHAUZMINIYVI B. cereus NHANMANTUVOR@aUAUR Tumnu Idgnuaas13Tugai 4.1
o a 4 dy Aa' A [e) ~ 1 a v A I

TaghimsAnsiznanms@eauren 30°C luemisi lulinsduasaadon unain 24

) A 7 A ° A o <3 '
611'311]\1 %’]ﬂWﬁﬂ’]i‘ﬂﬂa@QWU'J’]ﬁﬂ?TNL%ﬂ%ﬂm@ﬁl“ﬁﬁﬁliuﬁuﬁ’]q B. cereus RLINUIIUIUTIALIIND

Y
U 1

A Yy 9y A 9 X a A A A 2 X A a

Vlmmmmmul,mmuq\i 1/Nu’mfﬂmﬂmﬂmiﬂﬂimmm‘i@wr15ﬂnag1u6m1ilamwauﬂimm
o v o q¥ a A da Yy ¥ A 9 o VY 24 o )
1NA 1’1']61.1’1fﬂiﬁ]3flJuaU@QL%@VIN?‘I?TNWN%HL?N@IHQQG] ‘V]']hlﬂslﬂﬁﬁ uaﬂmﬂuﬂnﬂimummmumu

4 9 1 =Y 4 A ds@’ = ~ 7 3 [
GU@\‘]lﬂfﬁﬁl,‘illGI‘L!W'U'JTIJi3J'li1!l,clfﬁﬁi]$l,W3J3J1ﬂellui]1!ﬂ\ﬁ]|ﬂ’g\1q@ﬂﬂigﬂ1m 10 -10° CFU/mL #iad491n

[ ] 1 3 A @ dy Y Qddy A 2 v ¥
mmmu”l‘ﬂ 16 Glf’ﬂllﬁ ’e)fm”lsﬂmmummnmammmmmmuwama SUBYN 10 CFU/mL A4UU
A Yy 9 j‘ o =) a &’ Y ! o 1 o v A =
NANUIVUUVULTDE i’)”lilllﬂ”li!ﬁ]iﬂJﬂJBQL%BLLﬁ’JLWE}QLm{’J”ﬁ]ﬁ]SENlliJﬁ"I%J"ISﬂ@]TJﬁ]u‘]Jllﬂ IUBDINNUNIT

3109191 B. cereus N generation time 0gN1/5zu1a 45 41H1910015ANYI1VOQ Benedict Az AL

(1993)
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-
£
)
LL
O
(@]
2
<o R —e— 100000 Initial cells
% 4+ et é ,’ +++O++ 1000 Initial cells
[a) o $/
> — & =10 Initial cells
33 /
/
/
2 T T T T T T 1
0 4 8 12 16 20 24

Time(hours)

- o a A Yy 9 4 g £ "o 1 3 5
3’].]7] 4.1 aﬂymzﬂﬁﬁ]imﬂlm B. cereus NANUVUUVUITUAUUDIUBDUANNINNU (10 , 107, uag 10

CFU/mL)

= v A d'
4.2 MIANHIAISAANNIHNIZ AN
4.2.1 Polymyxin B Sulfate
o A O 1 A a . A Y Y
ANHULNITNIYVDY B. cereus MDIMITALUTO TSB MAY Polymyxin B sulfate NANUITUIUAIN)
4 P ga o ; ;
goudae13lugin 4.2 Miwadisuduminy 10° CFU/mML (319 4.2a) 1519 Polymyxin B sulfate
Yy 9 o Y a 4 [l I~ 1% g}/ ° IR 1
ANUANTY 20 mg/L M 1A1NANI5aARIUUFAA0E195IAITY HAIINUUTIUIUITAAVINDE
2 é! a v 9 . A Y
ANl na Tun1enaununavean1s 1% Polymyxin B sulfate 91 5 1@ 10 mg/L 1HiHan1snaans

Ao Y o w 4 o o J Y = A ~
ﬂNlLuﬁIuNaﬂﬁﬂﬁTNﬂW@ﬂ LANINITAAITHUIUFAUTUAUAIIUDIN CFU/mL (31]1/] 4.2b) AN

4 A . v 2 A sd v 9y
Wunyved Polymyxin B sulfate waad [NVl UIUFAR T NA LA DAY

0

:I\'1 —e—— TSB without inhibitor

£ v 5 mg/L

D g {~~®-- 10mgL

S e 20mgL —

2 | e T T E 3

=6 - = =

> 9 s -

= e *

g =% s

o 4 A I

a R

o x

o 2 T T T T T T
0 4 8 12 16 20 24

Time(hours)

(@
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10
— —e—— TSB without inhibitor
_EI “veo 5mg/L
Sg{ %" 10 mg/L
6 ——+—- 20mg/L
(@]
° TSl
2|
[%2]
c
[
04
= ] ; ¥
@) / /

/
0 4 8 12 16 20 24
Time(hours)
(b)

10
—~ —e— TSB without inhibitor
_EI v 5 mg/L
381 - 10 mg/L
t'-) —-+—- 20mg/L

g
:6 4
2

(%2}
S
Q4
o
O

2 .

0 4 8 12 16 20 24
Time(hours)
(©

5T 4.2 AnHULMINIYUDI B. cerens Tuo1MINUMIHAY Polymyxin B sulfate Tunmdudiu

'

A199 (a) 10° CFUML, (b) 10° CFU/mL, (c) 10' CFU/mL

] 9 9 9
1io1AY Polymyxin B sulfate 1uo1m131aeu¥e TSB azihldinalsz@ninmnsdudinsniygves

v

=<

X % a vy T sl o o 2 A
1%® B. cereus G]Nﬁ"lll"liE]i’)‘ﬁ‘]J”Iflllﬂﬂ’Jflﬂ"liLLﬁﬂQﬂ"lL‘]J‘L!L‘]Ji’JiLGBu@]ﬂ"IiEJ‘]JEN (‘luﬁllﬂ"litﬂ 3) FINHA

'
a

1 A ) 7 Y A ' s 3 o & o A
ﬂ1i‘l/lﬂﬁ’é]QWU’NEN?]’JHJL"U?JGUHGMNLWQﬁliu@luhu1ﬂlﬂ11@ lﬂ@il“ﬁuﬁﬂ?iﬂﬂﬂﬁﬂﬁﬂhﬂ?ﬁﬂﬁﬂ

Tagmwiznums ldasaadoniinnududusig G 4.2c) 11519 Polymyxin B sulfate #1713

Y
g

-4 o {o 1 4 v A 24
Audu 5-10 mg/L Mlesiiuamsduasndgngi 20% (U7 4.2a) ualowadizuduiifFananiovas

o—

< I { 2 1T A {
nazInleSisudmsduasiuntundaz lgnnududuvod Polymyxin B sulfate tiuan (U7 4.2b-
[l < 11 o A 9 A 9 ~ < 1 9 . A
o) 0619 lsnau lunswaaisuduszunrseteotiiealannui1ns 19 Polymyxin B sulfate 7
Yy 9 ng U 1 a = I a 1 A Y 1
AU 20 mg/L Uudiwanom i yuazinnuiluiyae B. cereus WINNFALLIIZADEY

A 1 <}
aﬂmmm’m”lmu"lﬂﬂmu
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100 m5mg/L
-] 810mg/L
80 : O 20mg/L
S '
£ 60
2
£ 40
S : -
. ] 3
L -] pY| Tl Tt
0 4 8 12 16 24
Time (hours)
a) Innoculum culture at 105 CFU/mL
100 o 3 m5mg/L
' 1 L
80 & 10mg/
S O20mg/L
= 60
2
£ 40 .
S -
20 2 Z ]
0 by b - ]| § i
0 4 8 12 16 24
Time (hours)
b) Innoculum culture at 103 CFU/mL
100 m5mg/L
80 = 10mg/L
c
S E20mg/L
E 60
2
£ 40
N &
20 s ‘\aH
0 N

[y
[op}
N
N

0 4 8 12
Time (hours)
¢) Innoculum culture at 10* CFU/mL

a s ¢ o ¥ . ! Y ¥ A ' A
31]7] 4.3 Lﬂ@jl%u@]ﬂqjﬂﬂﬂqmﬂq Polymyxin B sulfate 11!51)'Nﬂimmlmlumﬁﬂ NUAAABDNTTLITYVD

B. cereus (a) 10 CFU/mL, b) 10’ CFU/mL, 1122 ¢) 10° CFU/mL

9 1 F
AT UNAY0INTIUIINITINT YUY Polymyxin B sulfate NUAOITOUUANITY E. coli 11ag S. aureus
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< o v v 1 1 ' &/ ]
ihulddeiuaaa1dlugii 43 dszauanududuves Polymyxin B sulfate 11 5 mg/L WU usond
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9
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A I~ o {
AN UIUYDI Polymyxin B sulfate 1dandalnmalumadennu GUf 4.3b uag o) mnwams

9 1
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(a) 5 mg/L, (b) 10 mg/L, (c) 20 mg/L
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5 10 20 mgr
10°
10°
10! .
CFU/ML = o

‘l.lﬁ 4.5 aNHUY ﬂﬁﬁ]iﬂlﬂlﬂ\i B. cereus Glumwmaﬂu%a TSB+ Polymyxin B sulfate waqmﬂumﬂu

DAY 24 ¥ T4

9 . < v A A A 1 . o ' =
M3 1% Polymyxin B sulfate 1iluasaaaon lunisusnuuanisenqy Bacillaceae 1770819911151

= ' ' g A Y Y Aqy =
NITANHIDYINUNIT VAU DARN (DOHOV&I’I, 1958) Iﬂ&lﬂ’ﬂummellu‘l/lal"]ﬁ]zﬂgﬂ 10 mg/L

mnﬁ3z14'HmmsgmﬂNmmsmﬂwmﬂwm&ﬁmﬁu 19U ISO 21871, BAM, AOAC, 11ag AFNOR
' v '

F¥9910HAN1TNAABIUNYI1N5 19 Polymyxin B sulfate mmqmmﬁfwﬁ’uﬁqﬂanwammimity

d’d d‘ 9y o g’/ =3
VDN B. cereus mmmmmumaau@ﬂq m’e)mmmammﬂiwaw ﬂWﬁWﬂllﬂ aauMsandsum
Y
ANUITUTUYDY Polymyxin B sulfate 1¥iraoiieda 5 mg/L 010MINSAUADMTINIZIAGN B. cereus
A 9 o ] 1 ] < Y 9 =\ ] = = 1
ml,flﬂulﬂﬁ]”lﬂ@’J@EJN@TH”IS?J”Iﬂﬂ’N @EJNll'iﬂ@]”liJﬂﬁaﬂ‘]ENWmﬂ’JﬁJHmsUuLWfN?JfJNMfJ’J@WNWﬁ@]i’)
a a U 3’; A A d‘ d‘ a dy Q( U g’/ A A

ﬂigﬁﬂ‘ﬁﬂ1wﬂl‘uﬂ1‘i‘t’J‘]JENLL’]Jﬂ‘I/]L‘iEJ@uG] Luﬂﬁ%Wﬂ’dTﬁ%’uﬂ‘Ll’é)’é)ﬂt]“I/]‘ﬁslufﬂiEJ’]JENLL“IJ?W]L?EJLLﬂﬂJaU

INE9DE1ASUNIUY (Evans et. al., 1999; Hermsen et. al., 2003)

4.2.2 Trimethoprim
SAHMEMINTYVOI B. cereus SUIHBININHAVDI trimethoprim T&uana13Faz1I 4.6 fina
Nt UEad T UR UGS trimethoprim A INaABN15193QYUBA B. cereus laonazdinlinaniinaany

1Y 2 <] {
uuRnuuiizanfFinaanududusadiEuduana (310 4.6b 1az o)
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6 ANHAULMINIYUDI B. cereus 1UDMISNTMINAN Trimethoprim uanududua1e (a)

) [ J 3 4 v 22 1 . . [ o & a o
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4 @ a g ¥ 1% [
311 4.9 ANYULMINTYVOI B. cereus 1UD1M151080%0 TSB + Trimethoprim WAL INUUIU

U

AU 24 B2 T4

Y v
uﬁ”nwamimamﬁﬂm‘fﬂué’mumsma@wm Dale tazaae (1993) ﬁﬁwqmﬁqmmmmsmm
9
Y 1 a @ o J o
trimethoprim Tunsaues S. aureus LL@]@W%Lﬂﬂﬁ]TﬂﬂﬁW@JUWﬁWEJWH‘ﬁ‘UfNLLUﬂﬁGEJ S. aureus 103N

' H v
1 a1115NUADNIT08NYNTVDN trimethoprim A1MNT1891U 13 TA8 Burdeska ttazane (1990) &4

Y
1

o dy A v IA an 1 == . .
‘W‘]Jaﬂielm%ﬂﬁﬂ@mﬂ]@QLL‘]J?TV]LSEJ’EﬂEJ‘W“LJ‘ﬁL!GmEJﬁJ;]‘H’JH%‘HﬁWﬂQlIi’JlIOQ trimethoprim Tudszimea
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Trlmethoprlm gﬂumﬂﬁmﬂumiﬂmaaﬂclumi’gmﬂzmﬂfa B. cereus MMUNIANEIUBY Chon LAY

Az (2012) Taal¥¥0n19715A131 BRILLANCE™ Bacillus cereus agar, (Oxoid, Hampshire, UK)

é ] L=} 1 =) = g’} v A 1 % g’} dy ==}

Glﬂlﬁ’lﬂ\?’luﬂ'lvlﬂﬂwaﬁﬂﬂ’lilﬁ]iﬂluel]@\i B. cereus dNNIYIUINMYITUITTIVITIDYIVYUBDUUANLISLUNITY

' Yy Y . = . . &

‘U’Jﬂ‘UNﬂQlI"lﬂfJﬂﬂ’JEJ (Wakil ttag Mbah, 2012) 5IUDN Enterobacteriaceae (Piddock et. al., 2010) %4
Y o dyd' 1 . . [ 1 a 1 ] 3

AIAAADNNUNANITNAADIUNWUI trimethoprim lluﬁﬂﬂﬁ@@ﬂ?iﬁ]ﬁfgﬂl@ﬁ B. cereus LW]@EJ'Nvlﬁﬂ

a Iz o 1 A ) Y o & = 1 ] 1
Gl’liJﬁ’liﬂfu@ﬁﬂ@ﬁ]‘(’NlliJlfVill1$’(3f1|1/]Fﬂ3u'lll11%1Uﬂ1§ﬂﬂﬂﬁllﬂﬂﬂﬁﬂﬂlﬁlﬂ VWU E. coli Lag S. aureus
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4.2.3 Novobiocin

I 1% A { 1
Novobiocin 1 ug5AaIaondnwHANTA1WFUITININAT polymyxin B sulfate 1A trimethoprim

y 9
v v v J

9 ' 9
GluﬂWiEJ“]JENﬂ1iL%iﬂJGUEN B. cereus muﬁ@ﬂﬂugﬂﬁ 4.10 NMIRTYVDN B. cereus UUYNTUYIAILA

D.

! ! o s 2 [
11514 Novobiocin in1ududu 5 mg/L NszauaMduTUaadisudY 10° CFU/mML Aagin

1 Y Y 9
(4.10a) B4ANUTUTUVOI Novobiocin geumnim lanauinisuinues B. cereus 1nnIumniy

A 9

Tagmwiznuganisnaaesi Isadaudusiuiuiioss 1u 10 CFU/mL dawaln lununisnsgy

X o . &
VDNLYD B. cereus Laﬂwaqmﬂmu”lﬂ 24 %’JI?N
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4' 7 a d‘d . . 9 9 1
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Y . . I v A ~Aq ¥ I a 1 4 ~
%1ﬂwaﬂ151’]ﬂa@\1ﬁ§ﬂ1@'ﬂ novobiocin Lﬂumiﬂmaanmiwmmﬂuwwamaa B. cereus NN A
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d d
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UM NATIZN B. cereus WUAIDEIIDINIT



31

100
B B.cereus

80 E.coli
60 | S. aureus

40

% Inhibition

20

0 8 16 24
Time (hour)

()

100 —
80 :

60

40

% Inhibition

20

0 8 16 24
Time (hour)

(b)

100 -
80 .

60
40

s
0 b

0 8 16 24
Time (hour)

(©)

4‘ d’d 1 S A gl.l a
‘1.]7] 4.12 L‘]Ji’)ilglfu@]ﬂ"lifl‘ﬂENﬂ”ISLﬁ]S’EUﬁU@Qﬁ”ISEJ“]JEN Novobiocin NUABDUUANLITINN 3 YUA
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DAY 24 B2 139

3 A R o s A Yy ¥ A 9 &
mwmﬂu‘wmaq novobiocin uu;uusqmniﬂamwwﬂuL%aamuﬂ’nmmmmimumq 1N

o 1 o & a f 14
ﬂTﬁﬁﬂHWﬁWWﬂMWWU?W novobiocin ﬁ?ﬂ?ﬁﬂi%illﬂ']ﬁfJ‘]JENﬂ']3Lﬂ3mym@ﬂl%ﬂlla$ﬂ13\1@ﬂﬂlﬂﬁﬁﬂﬂi

@

A . . Y 4 . J gy a
VOULUANLIY Bacillus subtilis llﬂE)fJN’diJialjiiu (Gottfried et. al., 1979) HBNIINUYIUNITINYINIUDNIN

Y . . 2 A =\ o a & a = Y a
ﬂ'lﬁﬁlclf novobiocin Gluﬂimm‘ﬂmmwt’NWmemmﬂ1a1ﬂﬂ1ilﬂimﬂlmwaﬂauﬂifﬂmmunﬂ%uﬂ

. o e [ < A o 3/
(Palzkill, 2001) HAEPAAFDINUNITNAABIUAILHU IAINMTNUANVTUTUYDIATTUTIN 5

[ 1

< o & a 1 o
mg/L 1Wu 10 14a% 20 mg/L 1ﬁlﬂﬁ§ulliﬁiuﬂ1iﬂﬂﬂ\1ﬂ1§Lﬁ]§iIUJGUENLL°LIﬂﬁﬁﬂll?ﬂ%ﬂ@?llﬁ? U Ua
[ [ A A [ 1 [ g‘/ a dy Y o =
11!1/]'Nﬂﬁ’Uﬂ‘LlLL‘Uﬂ‘VllifJLLﬂSMaﬂﬂa‘Uﬁ"liﬂii]‘VI‘L!@]E]ﬂa"l,ﬂﬂ'lifJiJfNﬂTilﬁ]Siyuklﬂ JNUANYIVDN
A ' A A ' < a . . A
Sanchez LagAME, 1997 NWUN LUANLTY E. coli Fnsonuaen NI UN YYD novobiocin IHBDIVN

= A & a Y 2 g’/ v A =3 1 a a g
ll'i$‘U‘U“VIﬁHﬂiflﬂlllﬂTﬁﬁWH@@ﬂuﬂﬂl“lﬂaZﬂﬂ NNIGINMITIBNUDIANUNUAEITNHEFHAN U

HUANITE S, qureus A451891UVDI Fazlina LazAM, 2012

4.2.4 Amoxicillin
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ANBUZMINITYVDN B. cereus 1UOMISIAOUTFD TSB NlmMaway amoxicillin 11u Tildaueaqlilu

4

{ 1 I o ¥ a . a 1 a
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~ o A ~
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a o A A~ . A Yy v 7

51N 414 dn¥REZNTRT YOI B. cereus THBIMITNTNITHEY Amoxicillin NANMITUTUITAE
FUANINY 10° CFU/mL

' A A 9 Yy 9 s 9 3 1
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CFU/mL
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Y o Vo 2 A A v A a oy @ ~ A A 9y 9
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amoxicillin Ulﬂ‘ﬂ 20 mg/L WUMN NITATYVDN B. cereus NIVIININNIULUANITYDN 2 FUA BILLETA

I~3 w gjj a { a o e1qe
Glﬁmuﬁ\‘lﬂ3']3J§‘LlLL'NﬂJﬂQﬂﬁfJ‘UfNﬂﬁLﬁ]iﬂJu‘U@\i B. cereus MNAIN amoxicillin

100

0O B.cereus
g 80 S E.coli
= 60 ®mS. aureus
2
£ 40
o\°
20
0 8
Time (hour)
(@)
100
80
c
2
2 60
2
£ 40
X
<20
0 8
Time (hour)
(b)
100
80
c
.2
= 60
2
£ 40
X
20
o L
0 8
Time (hour)

(©)



34
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2004; Godic Torkar 118 Seme, 2009) UAIINHANITNAABINAUNLI amoxicillin 1M TUADAT

o 93 v A A £ v
u1u11%£ﬂua1iﬂﬂlaﬂﬂlu@Qinﬂf]f]ﬂﬂﬂ‘ﬁ?ulﬁ\iﬁﬂ B. cereus |93
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gt 30 °C (log CFU/mL)

2 '
5unauresudaY 10° CFU/mL

1391 (h) Repl Rep2 Rep3 Avg. SD.
0 5.52 5.60 5.60 5.57 0.05
4 5.51 5.48 5.48 5.49 0.02
8 6.26 6.48 6.30 6.34 0.12
12 7.11 7.00 6.95 7.02 0.08
16 7.30 7.48 7.36 7.38 0.09
24 7.70 7.85 7.70 7.75 0.08

S udy 10° CFU/mL

1391 (h) Repl Rep2 Rep3 Avg. SD.
0 3.26 3.48 3.95 3.56 0.36
4 4.53 4.00 4.30 4.28 0.27
8 6.08 5.70 5.70 5.83 0.22
12 6.38 6.30 6.60 6.43 0.16
16 7.45 7.60 7.36 7.47 0.12
24 7.30 7.60 7.48 7.46 0.15

S1ua¥05uAY 10 CFU/mL

1381 (h) Repl Rep2 Rep3 Avg. SD.
0 0.00 0.00 0.00 0.00 0.00
4 3.60 3.00 3.48 3.36 0.32
8 5.60 5.00 5.30 5.30 0.30
12 6.90 6.70 6.85 6.82 0.11
16 7.34 7.85 7.70 7.63 0.26

24 7.26 7.70 7.70 7.55 0.26
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M1519N A.2 ﬂjlﬂﬂll“lf'ﬁ]ﬁllﬁuellﬂﬂ B. cereus 1 10 CFU/mL ﬂLﬂim!@]UI@iu@TﬁWﬁ TSB %3UNIT

1@31A28 Polymyxin B sulfate NANNANTUA1I

ANUATNTUYD Polymyxin B sulfate
- i i
5 10 20 5 10 20 5 10 20

mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L mg/L
0 4.30 4.41 0.00 | 4.48 4.48 0.00 4.48 4.30 0.00
4 4.48 4.48 3.00 | 4.48 4.60 3.00 4.60 4.30 3.30
8 5.95 5.90 3.30 | 6.00 5.70 3.48 6.11 5.78 3.48
12 6.85 6.85 4.85 | 7.30 7.30 5.00 6.95 7.00 4.95
16 7.08 7.20 595 | 7.70 7.30 6.00 7.00 7.30 6.00
24 6.48 6.48 6.15 | 6.70 6.85 6.00 6.85 6.48 5.90

S I 4 @ g’/ A A a 9 dy A 9 5
Table A.3 1031 FUANTTUIIVDY B. cereus NMITYAV 10 1191M15 TSB AreSunaudesudu 10

CFU/mL #43m351a3 4928 Polymyxin B sulfate NAMNMTNYUA1I

AN TIUYDS Polymyxin B sulfate
e i i i3
5 10 20 5 10 20 5 10 20

mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L mg/L
0 22.06 | 20.00 | 100.00 | 20.08 | 20.08 | 100.00 | 20.08 | 23.22 | 100.00
4 18.67 | 18.67 | 45.51 | 18.26 | 1598 | 45.23 | 1598 | 21.47 | 39.73
8 4.81 5.63 | 47.23 | 7.37 | 12.01 | 46.32 | 2.97 8.30 44.82
12 3.78 3.78 | 31.89 0 0 28.57 | 0.00 0 28.76
16 3.04 1.33 18.45 0 236 | 19.76 | 4.91 0.82 18.50
24 15.87 | 15.87 | 20.17 | 14.61 | 12.75 | 23.52 | 11.09 | 15.87 | 23.33
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dy A Y d' 5 d' a a é =1 a
Table A.4 US100FDITNAUVDY B. cereus N 10° CFU/mL Masaydn Inlue1n1s TSB &alinistesu

EY . . tﬂ‘ 9J 9 1
?78 Trimethoprim NAMNVNUVUANTE)

ANUATNTUYD Trimethoprim
- i i i
5 10 20 5 10 20 5 10 20

mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L mg/L
0 4.40 4.78 4.00 | 4.85 5.00 4.90 5.30 5.48 5.00
4 6.00 6.15 6.28 | 6.00 6.30 6.30 6.00 6.00 6.00
8 6.48 6.48 6.90 | 6.48 6.30 6.00 6.70 6.85 6.00
12 6.95 7.15 6.95 | 7.00 7.30 7.00 7.00 7.00 6.70
16 7.11 7.51 7.20 | 6.70 7.00 7.00 6.95 7.30 7.00
24 7.34 7.32 7.00 | 7.70 7.00 7.48 7.00 7.30 7.70

s d o o ¥ A a a v A A g 5
Table A.5 10T FUANITVIIVDY B. cereus NI T 1011135 TSB drefSunauresudu 10

=~ a 9 . oA Y Y
CFU/mL UM I TNAY Trimethoprim NAIMLUNIUAIN

ANUYNVUVDI Trimethoprim
o i 2 it

5 10 20 5 10 20 5 10 20
mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L
0 20.31 | 13.42 | 27.52 | 13.51 | 10.75 | 12.48 5.37 2.23 10.75

4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

8 0.00 0.00 0.00 0.00 | 2.72 7.37 0.00 0.00 4.78

12 2.24 0.00 2.24 0.00 0.00 0.00 0.00 0.00 3.67

16 2.56 0.00 1.33 10.41 | 6.38 6.38 5.54 0.82 491
24 4.63 4.89 9.08 1.86 | 10.77 4.69 9.08 5.17 0.00
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a a A A g ~ 5 A A Aa o A
M13519N A.6 ﬂjll'lﬂ!l“lf'ﬁ]ﬁllﬁuellﬂﬂ B. cereus 1 10° CFU/mL ﬂLﬂim!@]UI@iu@TﬁWﬁ TSB 3UNIT

1833A28 Novobiocin AU UTUA1IY

AT UYDY Novobiocin
- i i i
5 10 20 5 10 20 5 10 20

mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L mg/L
0 4.70 4.85 459 | 548 4.95 4.70 5.00 4.90 4.48
4 4.60 4.54 448 | 4.48 4.48 4.85 4.70 4.30 4.30
8 4.18 4.20 4.11 | 430 4.32 4.30 4.00 3.90 4.15
12 3.78 3.30 330 | 3.70 3.00 0.00 4.00 3.00 0.00
16 3.78 3.60 330 | 395 3.30 0.00 4.00 0.00 0.00
24 3.70 0.00 0.00 | 3.78 0.00 0.00 3.70 0.00 0.00

~ J J o & A a a 9 dy A g9 5
MINNN A7 Lﬂ@imuﬁmiﬂumﬁum B. cereus mmtymui@ﬁlummi TSB mﬂﬂ?mmwmimm 10

=2~ A 9 .. oA A
CFU/mL 594Nt 5NN Novobiocin NAINUNIUAN)

AU UDY Novobiocin
fa (h) T 1 it 2 17 3
5 10 20 5 10 20 5 10 20

mg/L | mg/L mg/L | mg/L | mg/L mg/L | mg/L | mg/L mg/L
0 14.85 | 12.20 | 16.81 223 | 11.56 | 16.12 | 10.75 | 12.48 | 20.08
4 1640 | 17.46 | 18.67 | 18.26 | 18.26 | 11.54 | 1421 | 2147 | 21.47
8 3324 | 32.79 | 34.23 | 33.60 | 33.27 | 33.60 | 36.52 | 38.06 | 34.20
12 46.89 | 53.60 | 53.60 | 47.16 | 57.14 | 100.00 | 42.48 | 56.86 | 100.00
16 48.25 | 50.66 | 54.79 | 47.12 | 55.85 | 100.00 | 45.66 | 100.00 | 100.00
24 51.96 | 100.00 | 100.00 | 51.84 | 100.00 | 100.00 | 51.96 | 100.00 | 100.00
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~ A 2 g ~ 5 A A a < A
A9 A8 ﬂ%lﬂml”]ﬁ]ﬁllﬁusllﬂq B. cereus N1 10" CFU/mL TlLi]i@LGﬁJTGﬂH’E]Wﬁ TSB ®%3UN13

e UA28 Amoxicillin NANUAUTUA

AU UUDS Amoxicillin
- i 2 i
5 10 20 5 10 20 5 10 20

mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L mg/L
0 5.00 5.00 5.60 | 5.40 5.04 4.95 5.48 5.00 4.85
4 3.00 3.00 3.00 | 3.00 3.00 3.00 3.30 3.00 3.00
8 4.00 3.70 330 | 4.00 3.30 3.60 4.30 4.00 3.48
12 4.18 3.00 0.00 | 4.90 3.30 0.00 4.85 3.48 0.00
16 6.48 5.30 0.00 | 6.48 5.48 0.00 6.48 5.48 0.00
24 6.48 6.30 0.00 | 6.60 6.48 0.00 6.48 6.00 0.00

~ J J o & A a a 9 dy A g9 5
MAINNN A9 Lﬂaimuﬁﬂﬁﬂummm B. cereus %Li}iﬂgmuimiumm‘i TSB mﬂﬂ?mmwmmmu 10

R~ a 9 e A Y 9 1
CFU/mL $3UNTLATNAIY Amoxicillin NANMUNUVUA €]

ANMUANTUYDY Amoxicillin
1 1 11 2 17 3
1391 (h)
5 10 20 5 10 20 5 10 20
mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L mg/L
0 9.40 9.40 0.00 | 3.64| 10.01 11.56 | 2.23| 10.75 13.51
4 4551 | 4551 | 4551 | 4523 | 4523 | 4523 ] 39.73 | 4523 | 4523
8 36.05 | 40.87 | 47.23 | 38.24 | 49.04 | 4439 | 31.74 | 36.52 | 44.82
12 41.30 | 57.83 | 100.00 | 29.96 | 52.84 | 100.00 | 30.33 | 50.00 | 100.00
16 11.28 | 27.39 | 100.00 | 13.37 | 26.75 | 100.00 | 12.02 | 25.60 | 100.00
24 15.87 | 18.16 | 100.00 | 15.84 | 17.44 | 100.00 | 15.87 | 22.07 | 100.00
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~ A A 9 ~ 5 A A a < A
A1319N A.10 ﬂ%n1mlﬂ5@l§uﬁuﬂl@q B. cereus N1 100 CFU/mL VILﬁ]ﬁﬂluL@UI@GlUE]1W"I§ TSB %3UN1T

a v . A Y Y
LTNAIY Ceftriaxone NANMANIUAN )

AT UVD Ceftriaxone
- i i i
5 10 20 5 10 20 5 10 20

mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L mg/L
0 4.85 5.23 490 | 5.60 5.30 5.00 5.04 5.28 4.95
4 5.56 5.18 441 6.04 5.70 4.90 5.67 5.30 4.85
8 6.32 6.32 4.18 | 6.95 6.78 4.60 6.48 6.48 5.00
12 7.11 6.85 6.30 | 7.30 7.30 6.70 7.30 6.95 6.43
16 7.95 8.36 7.23 | 8.70 8.30 7.95 8.15 7.95 7.41
24 8.18 8.00 8.00 | 8.48 8.00 8.00 8.70 8.30 7.95

d‘ J 3 4 o & A a a ) 49’ A Y
M3190 A 11 1o5IFUANTIVEIV0I B. cereus 'i/]!,‘ﬂﬁﬂlumﬂiﬁiuﬂ”lﬁ”lﬁ TSB ae1f5unaudaisuau

10’ CFU/mL #45m351a3ua28 Ceftriaxone NANUYUYUAI

ANMUITNTUVDI Cefiriaxone
- i it s
5 10 20 5 10 20 5 10 20
mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L mg/L

0 12.20 | 5.22 11.15 | 0.00 | 5.37 10.75 10.01 | 5.77 11.56
4 0.00 | 5.98 19.80 | 0.00 | 0.00 10.48 | 0.00 |3.22 11.54
8 0.00 | 0.00 33.24 | 0.00 | 0.00 28.95 10.00 | 0.00 20.65
12 0.00 | 3.78 11.43 | 0.00 | 0.00 4.30 0.00 | 0.00 7.52
16 0.00 | 0.00 0.97 ]0.00 | 0.00 0.00 0.00 | 0.00 0.00
24 0.00 | 0.00 0.00 |0.00 | 0.00 0.00 0.00 | 0.00 0.00
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~ A A 9 ~ 3 A A a < A
AN A.12 ﬂ%n1mlﬂ5@l§uﬁuﬂl@q B. cereus N1 100 CFU/mL VILﬁ]ﬁﬂluL@UI@GlUE]1W"I§ TSB %3UN1T

1@31A28 Polymyxin B sulfate NANMANTUA 9

ANUATNTUYD Polymyxin B sulfate
A i 1 i 2 i 3
®) 5 10 20 5 10 20 5 10 20
mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L mg/L
0 0.00 0.00 0.00 | 0.00 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 0.00 | 0.00 0.00 0.00 0.00 0.00 0.00
8 4.30 3.85 0.00 | 4.78 4.11 0.00 4.70 4.00 0.00
12 6.40 5.95 0.00 | 6.30 5.85 0.00 6.30 5.48 0.00
16 6.70 6.53 3.78 | 6.95 6.90 3.00 6.85 6.70 3.70
24 6.00 6.30 6.18 | 6.70 6.00 6.28 6.48 6.18 5.70

d‘ J 3 4 o & A a a 9 = dy 2 9
MI19N A.13 Lﬂ@‘imuﬁmiﬂnﬂwm B. cereus mi]iiymuiﬁﬁlummi TSB mﬁlﬂimmwmmﬁu

10° CFU/mL H40mM31a3uA28 Polymyxin B sulfate NANMTUTUA9

Polymyxin B sulfate
ha i 1 17 2 17 3
® 5 10 20 5 10 20 5 10 20
mg/L | mg/L | mg/L | mg/L | mg/L mg/L mg/L mg/L mg/L
0 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
4 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
8 29.25 | 36.75 | 100.00 | 16.16 | 27.81 | 100.00 | 17.55 | 29.81 | 100.00
12 0 6.68 | 100.00 | 0.00 7.24 100.00 | 4.56 17.04 | 100.00
16 10.05 | 12.30 | 49.27 8.52 9.19 60.54 7.02 9.00 49.75
24 17.82 | 13.70 | 1541 | 11.88 | 21.07 17.41 13.37 17.40 | 23.78
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~ A A 9 ~ 3 A A a < A
A3 19N A.14 ﬂ%n1mlﬂ5@l§uﬁuﬂl@q B. cereus N1 100 CFU/mL VILﬁ]ﬁﬂluL@UI@GlUE]1W"I§ TSB %3UN1T

2 9 . . A Yy 9 1
L@ IUAIY Trimethoprim NAMTINUUAN )

ANUATNTUYD Trimethoprim
A i 1 i 2 i 3
® 5 10 20 5 10 20 5 10 20
mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L mg/L
0 3.30 3.00 3.00 | 3.00 3.00 3.00 3.00 3.00 3.00
4 3.30 3.30 3.00 | 3.00 3.48 3.00 3.48 3.00 3.30
8 6.15 6.23 6.18 | 6.00 6.60 6.48 5.70 6.00 6.00
12 5.90 5.30 5.60 | 6.00 5.48 5.48 5.90 5.48 6.00
16 7.23 7.28 7.26 | 7.48 7.30 7.00 7.00 7.30 6.95
24 6.78 6.90 7.04 | 7.00 6.90 6.90 7.00 6.60 6.95

d‘ J 3 4 o & A a a ) 49’ A Y
M3190 A.15 (o5 IFUANTIVEIV0I B. cereus 'i/]!,‘ﬂﬁﬂlumﬂiﬁiuﬂ”lﬁ”lﬁ TSB ae1/5unaudaisuau

10° CFU/mL #93m51a3uA28 Trimethoprim NANMTUTUAI9

ANUTNYUVD Trimethoprim
A 17 1 %171 2 %17 3
®) 5 10 20 5 10 20 5 10 20
mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L
0 0.00 | 7.84 7.84 13.72 | 13.72 | 13.72 | 24.13 | 24.13 | 24.13
4 27.15 | 27.15 | 33.80 |25.00 |13.07 |25.00 |19.16 |30.25 |23.25
8 0.00 | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
12 7.48 | 1691 | 12.20 | 4.78 13.08 | 13.08 | 10.59 | 17.04 | 9.12
16 291 | 226 2.58 1.64 3.96 7.92 4.91 0.82 5.54
24 7.16 | 5.45 3.56 7.92 9.19 9.19 6.38 11.70 | 6.99
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a A A 9 ~ 3 A A a =R A
M1319N A.16 ﬂ%u1mﬁf@l§uﬁum@ﬂ B. cereus 1 10" CFU/mL ﬂlﬂim!ﬁﬂi@iu@1ﬁ15 TSB %3UN13

1733A28 Novobiocin NANMAUAIUAI

AMUANTUVES Novobiocin
A i 1 i 2 i 3
® 5 10 20 5 10 20 5 10 20
mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L mg/L
0 3.70 3.48 3.48 | 3.30 3.00 3.00 3.00 3.48 3.48
4 3.00 3.30 3.00 | 3.00 3.00 3.00 3.30 3.00 3.00
8 3.00 3.00 3.00 | 3.00 3.00 3.00 3.00 3.00 3.00
12 4.08 0.00 0.00 | 4.00 0.00 0.00 4.00 0.00 0.00
16 5.26 0.00 0.00 | 5.78 0.00 0.00 5.38 0.00 0.00
24 4.30 0.00 0.00 | 4.00 0.00 0.00 3.95 0.00 0.00

d' I <3 4 o 2 A A a Y = dy 2 9
M319N A.17 oS FUANITIVEIVDN B. cereus WL%?WUL@]UIGIGLH?JWWT? TSB aedSunauyesuau

3 o A a Y . . A Y 9 !
10" CFU/mL 694N 3NN Novobiocin NANMANIUAN 9

AMUTNAUUDI Novobiocin
A 17 1 7 2 %17 3
®) 5 10 20 5 10 20 5 10 20
mg/L | mg/L mg/L mg/L mg/L mg/L | mg/L | mg/L mg/L
0 0 0 0 5.06 13.72 13.72 | 24.13 | 12.07 12.07
4 33.80 | 27.15 | 33.80 | 25.00 | 25.00 | 25.00 | 23.25 | 30.25 30.25
8 50.65 | 50.65 | 50.65 | 4736 | 4736 | 4736 | 47.36 | 47.36 47.36
12 36.07 | 100.00 | 100.00 | 36.52 | 100.00 | 100.00 | 39.41 | 100.00 | 100.00
16 29.43 | 100.00 | 100.00 | 23.99 | 100.00 | 100.00 | 26.92 | 100.00 | 100.00
24 41.09 | 100.00 | 100.00 | 47.38 | 100.00 | 100.00 | 47.12 | 100.00 | 100.00
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a a A 2 9 ~ 3 A A A =R A
13191 A.18 ﬂilﬂﬂ!&“ﬁ@ﬁuﬁum@ﬂ B. cereus 1 100 CFU/mL WL%?@]L@UI@iH@TﬁWﬁ TSB %3UN13

a v . A Y Y
LTNAIY Ceftriaxone NANMANUUAN 9

Yy 9 .
ANULVNUHUDY Ceftriaxone

A i 1 i 2 i 3
® 5 10 20 5 10 20 5 10 20
mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L mg/L
0 3.00 3.00 3.00 | 3.00 3.00 3.00 3.48 3.00 3.00
4 3.85 3.48 3.00 | 3.78 3.48 3.00 3.90 3.30 3.30
8 5.48 3.95 395 | 5.78 4.30 4.30 5.60 4.00 4.04
12 6.48 6.08 4.41 6.00 6.00 4.60 6.30 5.95 4.30
16 7.08 6.30 7.08 | 7.60 6.90 7.30 7.20 6.45 7.15
24 7.30 7.30 7.30 | 7.70 7.30 7.00 7.40 7.34 7.32

d‘ I 4 o ¥ A a a 9 = dy 2 9
M1319N A.19 Lﬂai!,@]fu@lm‘iﬂimwm B. cereus mi]‘iﬂlumuimclummi TSB ﬂ’wﬂimmwmmwu

3 2 A a ) . ~ Yy 9 !
10" CFU/mL 94Nt TNAY Ceftriaxone NANMAINIUAN 9

ANMTUTUVDY Ceftriaxone
e i 1 i 2 il 3
® 5 10 20 5 10 20 5 10 20
mg/L | mg/L | mg/L | mg/L mg/L mg/L | mg/L mg/L mg/L
0 7.84 7.84 7.84 | 13.72 13.72 13.72 | 12.07 | 24.13 24.13
4 15.15 | 23.27 | 33.80 | 5.55 13.07 | 25.00 | 9.25 23.25 23.25
8 990 | 3495 | 3495 | 0.00 24.53 | 24.53 1.70 29.81 29.09
12 0.00 472 | 30.80 | 4.78 4.78 26.96 | 4.56 9.81 34.85
16 4.94 1539 | 4.94 0.00 9.19 3.96 2.14 12.42 2.93
24 0.00 0.00 0.00 0.00 3.96 7.92 1.06 1.80 2.07




64

~ A A 9 ~ 1 A A a < A
A1319N A.20 ﬂ%n1mlﬂ5@l§uﬁuﬂl@q B. cereus NN 100 CFU/mL VILﬁ]ﬁﬂluL@UI@GlUE]1W"I§ TSB %3UN1T

1@31A28 Polymyxin B sulfate NANMANTUA 9

ANUATNTUYD Polymyxin B sulfate
e i 1 i 2 i 3
®) 5 10 20 5 10 20 5 10 20
mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L mg/L mg/L

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8 3.70 0.00 0.00 3.78 0.00 0.00 3.85 0.00 0.00
12 5.85 3.95 0.00 5.90 4.00 0.00 5.70 4.00 0.00
16 6.28 5.11 3.30 6.60 5.48 3.00 6.48 5.30 3.48
24 6.00 5.90 5.70 6.48 6.00 5.30 6.70 5.70 5.00

d‘ J I 4 o o A A Aa 9 dy 2 Y
AT NN A2l Lﬂ@imuﬁﬂﬁﬂummm B. cereus “l/m]’iigmniﬁslummi TSB mﬁliﬁimmwmmﬁu

10" CFU/mL #43n151a33#28 Polymyxin B sulfate NANUTUTUAL 9

ANMTNTUVD Polymyxin B sulfate
hm T 1 i 2 i 3
® 5 10 20 5 10 20 5 10 20
mg/L mg/L mg/L mg/L mg/L mg/L | mg/L mg/L mg/L
0 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
4 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
8 33.97 | 100.00 | 100.00 | 24.44 | 100.00 | 100.00 | 27.47 | 100.00 | 100.00
12 15.33 | 42.72 100.00 | 11.88 | 40.29 100.00 | 16.74 | 41.56 100.00
16 1449 |30.35 55.04 15.84 | 30.18 61.76 | 15.87 | 31.15 54.84
24 17.30 | 18.64 21.45 15.87 | 22.07 31.15 | 12.99 | 25.98 35.06
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~ a A 2 9 ~ 1 A A a o A
A1I1N9N A.22 ﬂilﬂmlﬂf@ﬁll@um@q B. cereus 1 100 CFU/mL 'ﬂﬁljﬂlulﬁﬂiﬁblufn‘ﬂ1§ TSB %34N17

13128 Trimethoprim B sulfate NANNANTUAI 9

ANTUTUYD Trimethoprim B sulfate
A i 1 i 2 il 3
® 5 10 20 5 10 20 5 10 20
mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L mg/L
0 0.00 0.00 0.00 | 0.00 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 0.00 | 0.00 0.00 0.00 0.00 0.00 0.00
8 4.60 4.78 4.60 | 4.60 4.70 4.60 4.48 4.60 4.60
12 6.04 6.08 6.00 | 6.00 6.00 6.00 6.00 6.00 6.00
16 6.36 6.30 6.48 | 7.18 6.00 6.48 6.95 6.30 6.00
24 7.00 7.00 7.00 | 7.00 7.48 7.48 7.30 7.30 7.30

sl o o 2 4 a a v L A g9 1
Table A.23 1oSIFUANTTUIIVOI B. cereus MITRNAL T TUOIMT TSB deTuansaisuau 10

=2~ A 9 . .4 Y Y
CFU/mL UM T4A8 Trimethoprim NANUINUVUAN 9

ANUTUYUVD Trimethoprim
hm T 1 41 2 17 3
) 5 10 20 5 10 20 5 10 20
mg/L | mg/L | mg/L | mg/lL mg/L mg/L | mg/L mg/L mg/L

0 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
4 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
8 17.85 | 1471 | 17.85 7.96 6.02 7.96 15.54 | 13.19 13.19
12 12.48 | 11.94 | 13.08 | 1043 10.43 1043 | 12.35 | 12.35 12.35
16 13.36 | 14.18 | 11.78 8.53 23.52 17.44 | 9.67 18.16 22.07
24 3.52 3.52 3.52 9.08 2.88 2.88 5.17 5.17 5.17
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~ a A 2 9 ~ 1 A A a o A
AN A.24 ﬂilﬂmlﬂf@ﬁll@um@q B. cereus 1 100 CFU/mL 'ﬂﬁljﬂlulﬁﬂiﬁ{lufnﬁ15 TSB %34N17

a v . A Y Y
LTNAIY Ceftriaxone NANMANUUAN 9

AU UYDY Ceftriaxone
A i 1 i 2 i 3
® 5 10 20 5 10 20 5 10 20
mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L mg/L
0 0.00 0.00 0.00 | 0.00 0.00 0.00 0.00 0.00 0.00
4 0.00 0.00 0.00 | 0.00 0.00 0.00 0.00 0.00 0.00
8 3.00 0.00 0.00 | 3.30 0.00 0.00 3.00 0.00 0.00
12 6.15 4.32 0.00 | 6.30 4.78 0.00 6.20 4.43 0.00
16 6.48 5.30 330 | 6.70 5.60 3.70 6.54 5.38 3.85
24 7.85 7.00 6.30 | 7.30 7.00 6.70 7.60 7.20 6.40

d‘ J 3 4 o & A A a 9 = dy 2 9
M1319N A.25 Lﬂ@imuﬁmiﬂummm B. cereus ﬂlﬂimlﬁﬂi@ﬂuﬂ’lﬂ’lﬁ TSB mﬁlﬂimmwmmmu

1 2 A a Y . A Y 9 '
100 CFU/mL 694N 3NA8 Ceftriaxone NANMANUIUAN 9

AT UV Cefiriaxone
i i 1 i 2 i 3
) 5 10 20 5 10 20 5 10 20
mg/L mg/L mg/L | mg/L | mg/L | mg/L | mg/L | mg/L mg/L
0 100 100.00 | 100.00 | 100.00 | 100.00 | 100.00 100 100.00 | 100.00
4 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 100 100.00 | 100.00
8 46.45 | 100.00 | 100.00 | 33.98 | 100.00 | 100.00 | 43.41 | 100.00 | 100.00
12 10.97 | 37.39 | 100.00 | 594 | 28.67 | 100.00 | 9.36 35.26 | 100.00
16 11.78 | 27.80 | 55.04 | 14.61 | 28.59 | 52.85 | 15.00 | 30.12 50.06
24 0.00 3.52 13.15 5.17 9.08 12.99 1.26 6.43 16.90




Polymyxin B sulfate

d‘ S I 4 @ 3/ dy a A J A [ A Y Y Ao 1
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5.00 mg/L U®N Polymyxin B sulfate

1721 (h) . cereus SD E. coli SD S. aureus SD
0.00 20.74 1.14 42.27 0.09 0.00 0.00
8.00 5.05 2.21 100.00 0.00 0.00 0.00
16.00 1.66 4.12 100.00 0.00 0.00 0.00
24.00 13.86 2.48 100.00 0.00 0.00 0.00

10.00 mg/L Y94 Polymyxin B sulfate

1121 (h) . cereus SD E. coli SD S. aureus SD
0.00 21.10 1.84 62.57 1.58 0.00 0.00
8.00 8.65 3.21 100.00 0.00 0.00 0.00
16.00 1.50 0.78 100.00 0.00 0.00 0.00
24.00 14.83 1.80 100.00 0.00 0.00 0.00

20.00 mg/L U84 Polymyxin B sulfate

1121 (h) B. cereus SD E. coli SD S. aureus SD
0.00 100.00 0.00 58.26 1.92 0.00 0.00
8.00 46.12 1.22 100.00 0.00 0.00 0.00
16.00 18.90 0.74 100.00 0.00 0.00 0.00
24.00 22.34 1.88 100.00 0.00 0.00 0.00
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Trimethoprim
5.00 mg/L U84 Trimethoprim
1721 (h) B. cereus SD E. coli SD S. aureus SD
0.00 13.06 7.48 0.00 0.00 0.00 0.00
8.00 0.00 0.00 0.00 0.00 0.00 0.00
16.00 6.17 3.96 14.70 5.11 13.79 2.96
24.00 5.19 3.64 34.00 0.68 14.89 2.39
10.00 mg/L U84 Trimethoprim
1121 (h) B. cereus SD E. coli SD S. aureus SD
0.00 8.80 5.84 0.00 0.00 0.00 0.00
8.00 0.00 0.00 0.00 8.82 1.18 0.11
16.00 1.47 4.62 24.93 2.83 19.66 1.61
24.00 6.94 3.32 34.67 2.44 23.16 2.97
20.00 mg/L U84 Trimethoprim
1721 (h) B. cereus SD E. coli SD S. aureus SD
0.00 16.91 9.22 4.14 5.86 0.00 0.00
8.00 0.60 9.57 0.00 0.00 4.69 0.09
16.00 4.21 2.60 26.54 0.56 26.21 3.42
24.00 4.59 4.54 36.68 0.83 36.78 1.62
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Novobiocin
5.00 mg/L ¥®3 Novobiocin
1781 (h) B. cereus SD E. coli SD S. aureus SD
0.00 9.28 6.44 0.00 0.00 0.00 0.00
8.00 34.45 1.80 5.97 8.44 14.00 5.23
16.00 47.01 1.30 0.00 0.00 42.71 0.77
24.00 51.92 0.07 0.41 0.59 41.79 0.00
10.00 mg/L U84 Novobiocin
1781 (h) B. cereus SD E. coli SD S. aureus SD
0.00 12.08 0.47 0.00 0.00 0.00 0.00
8.00 34.71 291 8.22 6.87 15.11 7.42
16.00 68.84 27.11 0.00 0.00 42.16 0.00
24.00 100.00 0.00 1.49 0.58 39.86 2.74
20.00 mg/L U84 Novobiocin
1721 (h) B. cereus SD E. coli SD S. aureus SD
0.00 17.67 2.12 10.57 1.23 0.00 0.00
8.00 34.01 0.36 13.22 4.96 10.15 1.26
16.00 84.93 26.10 0.00 0.00 41.10 2.22
24.00 100.00 0.00 7.60 2.30 38.97 4.72
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Amoxicillin
5.00 mg/L U493 Amoxicillin
1781 (h) B. cereus SD E. coli SD S. aureus SD
0.00 5.09 3.80 2.00 2.08 0.00 0.00
8.00 35.35 3.31 47.22 3.60 20.24 1.39
16.00 12.23 1.06 52.95 0.95 42.42 0.36
24.00 15.86 0.01 53.92 3.72 65.14 0.00
10.00 mg/L U84 Amoxicillin
1781 (h) B. cereus SD E. coli SD S. aureus SD
0.00 10.05 0.68 3.02 1.62 0.00 0.00
8.00 42.14 6.36 50.90 0.80 23.29 4.60
16.00 26.58 0.91 51.79 3.84 45.85 2.24
24.00 19.22 2.49 53.88 2.50 63.72 1.44
20.00 mg/L U3 Amoxicillin
1721 (h) B. cereus SD E. coli SD S. aureus SD
0.00 7.85 8.17 6.42 2.64 0.00 0.00
8.00 45.48 1.53 62.05 1.25 21.41 2.28
16.00 100.00 0.00 74.00 0.20 46.32 1.58
24.00 100.00 0.00 100.00 0.00 69.34 0.00
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Ceftriaxone
5.00 mg/L U®4 Ceftriaxone
1721 (h) B. cereus SD E. coli SD S. aureus SD
0.00 7.40 6.51 4.20 1.87 0.00 0.00
8.00 0.00 0.00 47.22 3.60 33.24 0.85
16.00 0.00 0.00 100.00 0.00 51.25 4.82
24.00 0.00 0.00 100.00 0.00 61.62 1.54
10.00 mg/L U84 Ceftriaxone
1121 (h) B. cereus SD E. coli SD S. aureus SD
0.00 5.45 0.28 12.64 1.00 0.00 0.00
8.00 0.00 0.00 65.08 1.40 32.31 0.59
16.00 0.00 0.00 100.00 0.00 32.98 0.60
24.00 0.00 0.00 100.00 0.00 54.09 1.17
20.00 mg/L U®N Ceftriaxone
1121 (h) B. cereus SD E. coli SD S. aureus SD
0.00 11.15 0.41 20.04 1.65 0.00 0.00
8.00 27.61 6.40 71.68 1.14 31.77 0.14
16.00 0.00 0.00 100.00 0.00 35.09 0.83
24.00 0.00 0.00 100.00 0.00 55.57 0.49
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