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AW A E A W (Bacillus cereus, BC)& s P % A B R » LEARESHE £
P R E AT o AR B AT XM ER R R A B AR - S AT
¥ % (Mannitol-egg yolk-polymyxin, MYP) 3& 4 L i /7BCIE 4% » 12488 b 04 F 4 #F
FEAMYPIE &L A K FHBCX 4R 0 Wt » 2B AR EY S 05t 5
#7 F ft(Bacteriological Analytical Manual, BAM) €3 7|4 ] i #% 14 3% 4% JkBacara * 3%
FERE TR T FEA A K EMIRIFBCZ AR M « KT 7R 3 B op A E s
& A Bacara¥BCx 4R 2kt » A FAE ~ - M A E » EHMYPR: & XK 1E 1L
B o &5 RMAT ¢ Bacara}r & L HBCX MR B AL A R —MEIMYPR A LR o (28T
FH i FEBCH #k & K Z b F(89.1%) ¥ #8 5 745 4 (18.8%) &k i~ Bacara 4= 3L # BC
ZARFFMARAMYPRE R o FBCYFIRA KGAF A ) I IKAE H 35 & 05 Bacarax
A R ZBCHE M F(94%-103%) MY P35 45 35 (96%-112%) & #a % 2 % » 125 BCRA4&
* & H B4 B > Bacara¥: & R X BCE K F(100%) 9 #8 2 7~ MYP#: & 2K (69%) (p <
0.05) * 77 W AT K AEA LI Hl &7 EH AR A MEBCAE KRR L THATE - HBCH
JoASHE A S R H (R AL @ KA BB 0 A6 )R B 2 S AMYP &
Bacaraz 2k © HBCE I FE 5 5]/ 3099-127% A& 104-131%H] > 35 45 IR B A S
SR RIAEEL - 200 LR BIFMIE A ABacara ¥ A A E AL LA AR R4y
MR SLARRRE ) 0 R A SRS KT PAATH AR -

FASEER - (UAZEAEH -« BacaralZEE - MYPIEEE « EEH BHE - E—1¢ - [
S

jll[
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rEEME R R G R - BERAGHELR

I NEAEE (Bacillus cereus, BC)E 12 534H
FA T8 RIS R  HRL
TR & ENE10%-10° CFU/gY « HHRBIEY)
Bl - SRR B AR - SE B EIE Y [FOR AT B CEL
BESEELT - A W S KR A
B BEAS  BRREREYY - BCY

F10™-10° CFU/gal i@ E M 10°-10° CFU/g” &
ful o Blg s (@ EEmR® - ERi R
BT - HBCHTS EE1.4-12% » 72
B F54.2-6.6% " o 25 DARE E R AT £ it
BEHE  FEEBCHHEN10.9-15.6%  J&
BT ERIANGERERF(2018-20214F) F B
AR (2018-2019 ~ 20214E) 801 AT
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(20204F) ) » I T iR B CHYRF I I B UL 22
RORG RS - DR o

BCRy B NG ERE - B & & B3
PERREE - 24-50°C KepH 5.0-7.58 5 N4
o HEWEWE - nLER) - B RE R
EYE (biofilm) H BEY o LV REANT BT £ b
EERLE S BINBCTE REMZ EE - It
Sh EARBREL T - BCEERANEMT
(endospore) * AJMAZFZMEE ~ 2~ BR ~ BEAS R
TS LR T RE S - WA S
= RN EREA REIH R - BE e RS R
THFBREEENE  FETRE" -

BCH [HEHI 5 B 18 7 53 F - 2 B i
B RN EERAG R - w5 R
Fycereulide + [ 5 3 M Hfnon-hemolytic
enterotoxin (Nhe) » hemolysin BL (Hbl)
cytotoxin K (CytK) 3f&“ - &M AIBCF Hh
15 G By S B VAR B S Rl i A - VBRI
{#1-6/NFRIEATEAR - %96-24/ NEF R AR R
fEEAIBCHI A S EHEMLT - B AREBR
AR » Fy8-16/NEF » #912-24/ NEFERE AR A%
iR o FEBCH FE A M HBUR M i A =
2T CERBAANFEERE T ERERES
SRS

HAT » FEEEAPBCZ g IR 106
FEEAETRFIES AT A S 2 e 5" i
TR VRS2 8 78 1 Fereal-time PCRAGHIFTE
7y HiE R TEEmE T - REAREI#E
E o MAEVBREZHREREREYEH
fa Al B B2 53 B F- it (Bacteriological Analytical
Manual, BAM){i Fi H & RE-E = - RR R £
(Mannitol-egg yolk-polymyxin, MYP) g 55
BCZARUERT B ALY (High T REEE
AMYPE; B E: FAERIMTHEBCZEE © T
K- BHEZHEEREEOREENHZ
EHAERIHRET SRR £ - WFBC
BB B-# & FEE T (B-glucosidase) MUV i IE
(lecithinase)d LR » 73 BILAR T 2 B &

FIEE Ve 230020 > fiBAMJREE 2 1851
Bacaratf B 5 DU IIBCZ I #EREN: - A1 -
AT e Bacarab B H B BC. 2 gl R EE - DA

REER - (FREY B EN NS RER T %
LB

MFERTTE
—  fRERETm

AW 7  EEIE(NU-437-600, NuAire,
USA) ; 158 2 5 (MIR-262 FZMIR-154,
Sanyo, Japan) ; IE&IE & g8 (Velp-Wizard, Velp
Scientifica, Italy) ; & & 21 (Vitek DensiChek
422220, bioMeriéux, France) ; =R £ (SX-
700, Tomy, Japan) ; BT AXF(ML4002, Mettler
Toledo, Switzerland) 5 JIZAE 25 (HTS-1003,
LMS, Germany) ; BEEIFE 5313 25(BS01-1000,
Blue-Ray, ROC) ; fi &I E (Pipet-Lite XLS,
Rainin, USA) °

=~ AEEEME

(FA8E « W% S5 (Sigma-Aldrich, USA)
Fbdi(Sigma-Aldrich, USA) ; & M5
(nutrient agar, NA) (BD, USA) * &.(\%
Hi5%% % (Brain heart infusion broth, BHI)
(BD, USA) : MYP:%# 5£(CMP, ROC) ;
Bacaral%# #(bioMeriéux, France) °

MR BRI cm) (CBC, ROC) ;
Tip (10 pL ~ 200 pL * 1,000 uL) (Rainin,
USA) ; BB WE (5 mL > 10 mL)
(Biologix, China) ; #BEAE (12 x 75 mm)
(bioMeriéux, France) ; Bt/ (15 mL ~ 50
mL) (Corning, USA) ; fEEfR{EHE(CSD,
ROC) ; LA HE(CMP, ROC) ; #fHIR
(1 pL ~ 10 pL) (Becton-Dickson, USA) °

EEtk « APt aBEEHE - 5—1H
B - BEHR N ELEERINEE - &
SepnBE Rkl T
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1. BEEUE B R H— 1R E R BN
—RERFA - HA 3R
(1) 32 81 81 55 28 1) £/ 7 L (American
Type Culture Collection, ATCC) : 321
7S

IEVE IR RAF S5 0y(Bioresource
Collection and Research Center,
BCRC) : 4k -

CIEMEMEHZRFIRMRE LR
Bitmie o BEER - BRECELTE
Z  RhnEn 2 R 2 BB PR AE TR
TP BER R - HEO1k -

2. R ELEE RIS Z
BRI} Bacillus cereus (B. cereus, ATCC
10876/0998Z) ~ Escherichia coli (E. Coli,
ATCC 8739/0483Z) ~ Staphylococcus
aureus (S. Aureus, ATCC 6538/0485Z) »
Salmonella typhimurium (S. Typhimurium,
ATCC 14028/0363Z) (Microbiologics,
USA) -

=— - BEEREZWAZRE (Bacillus cereus) BRI

(mRihiaiE - HRELEE RN - s
B~ GRATL ~ BEFRER - FARFELL
KON BT RESES) -

- BRUERER

HUBCZ fRUE/ 2 E R R K 7 BE R AR 52 1%
(F—)ETARIEHE - 2 BEE RGN AR IR Ry
ZEEMELRTEE - B EHE R
N EMmEE  UhEMPHERZEE
TahE o Hrh & i ek 1594% H k#5944
Bih o BOEESMENRERES —ERMRE S
BEVE - SRR BHIES B - B35°CH&
18-24/ N2 » F—BRIRBEF IR0 pLsr Bl #E
TEAMYP K Bacaralit E 5L B 30°CHEE 24/
R HARE S R 2 GBS - BCIRMYPES &
B4R HEEPEE  BEE

([ —A) ; ABacaratf &£ 2 #1814 RFF AN
B MOEPEE  EREg200 0 HE%
[& B B8 2 B B UBER (B —B) - A

e RIREL it WS

ATCC* 30 - 10876, 11778, 14579
£l EREAT B036, B08S, B134
FLAMEESL B078,B102, B114, B133

FgEEN B004,B010, BO11, B109, B123

HESEAEN B095, B096, B101, B111, B173

AFEL  B202
BURHEEM BI125

3
4
5
4 VEEEHEAS B086, B103, B197, B230
5
1
1
4  FHEEERS B094, B158, B159, B233
=

19 #EEHEAESS B012, B016, B025, B050, B057, B070, BO76, B0S7, B110, B112, B113, B122,
B130, B132, B166, B198, B199, B201, B203

EiEmE 3 BIEBET  B013, B045, B052

MR 52

‘KB HL A B B R L

PR SR E R (R AR B B R

Rl IEY)E BB R LR TR IR BE R PR
EEHEAESR T REN ERZIRE - EE - R - HHAE
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" Myp
E—  ILAZRE ZHEEESE - A IMYPIEEE L (LAZERRERRETEY » B5EKREFEN

Bacara

(575R) - ERZAE APz BRIBRERER) ) ARARAHEDEEEEEE - HERRIBER
EREERMILE - B. MBacaralfBE L (LAERHEERCELETE B28BE0QER) H

7% FE 7R B BRRE 2 B LR IR (RT5R)

tRE DL ESAEEREE RIS TEER - TER
SRR R e Rl TE Btk - ST S
BRGIERRECS B R E kL - B
RyRZ BRI R BUE -

s B4 ER

Y IEBCZ Bacillus M3 11k K IEBacillus
ER33 Mk 64k (3R D) HEEMBHIG R - B
35°CHF & 18- 24/ N\ 1% » B—RIPRES B0
L3 B fEAMYP F Bacaral & 5 » E30°C
BSR4/ N 1R - K [El—BCZ S AU B YR R A
ESER S ESR - Ak R AR R
EERBGIERR - N ER IR R R s
Rt Rk - SR MBS R RS
HIEAEREIE 7L BRI B i E
— I .

h o EEHER

BB B 1 B A WA A B fE B BC
BUEEEERZZE - KBC (ATCC 10876)
53 BIEHE. coli (ATCC 8739) ~ S. aureus (ATCC
6538) K2S. typhimurium (ATCC 14028)% itk
& =2 LB FOR IR 5 120.85% NaClIA
o BUR S RETR0.1 mLo3 RISk AMYP
JFeBacarabs B E (K 3HEE) » EI0°CHEE 24/ N
% EFER R EBCH B B FE LR &
B R [B1CE (recovery rate) ©

[BIHER (%) = S E & By B R 2 < 100%

N~ RmEERMNGE

BTN FERELEE HBCR Bacarals &
EAERZFE > AWFCHEHBEKR « RAHA
fEEIDER  FAREERESHAELETBCIR
naths o B okt g in (B AFLBR M PA121°CtE



== BB HBREGK

AN EAR RN E AL R

15

5k BB ZRIE ERRERIE

Bacillusiitk

Bacillus mycoides BhiiteiE B007, BOOS

Bacillus licheniformis 4  ABILEEE B222, B224, B228, B234

Bacillus pumilus AiLiEE  B216, B220, B221, B225, B227

Bacillus subtilis 12 EMiE#E  B207, B208, B209, B210 B211, B213, B214, B215 B218, B223,
B226, B235

Bacillus thuringiensis ATCC® 10792

Bacillus thuringiensis 4  EifEEE BO014, B015, B056, B131

Bacillus vallismortis 3 AR B212,B217,B219

JEBacillusiFtk

Aeromonas caviae 1 ATCC 15468

Citrobacter freundii 1 ATCC 8090

Citrobacter freundii 1 BEifeiE Co36

Cronobacter sakazakii 1 ATCC 12868

Enterobacter aerogenes 1 ATCC 13048

Enterobacter cloacae 1 ATCC 13047

Enterobacter cloacae 1 EhikaiE  B438

Enterobacter gergoviae 1 EikEiE  ES89

Escherichia coli (EHEC) 1 ATCC 43889

Escherichia coli 1 EiEiE ES9

Escherichia hermannii 1 AEikele  E441

Escherichia vulneris 1 EfkEiE  E479

Hafinia alvei 1 EfkEEE Hool

Klebsiella oxytoca 1 ATCC 13182

Klebsiella pneumoniae 2 EikEfE K063,K072

Kluyvera georgiana 1 EMlgkE K073

Listeria innocua 1 ATCC 33090

Listeria monocytogenes 1 ATCC 15313

Morganella morganii 1 BifEEE Mool

Pantoea dispersa 1 EiEEE P19

Proteus hauseri 1 ATCC 13315

Pseudomonas aeruginosa 1 BCRC* 15541

Salmonella bongori 1 ATCC 43975

Salmonella enterica 1 ATCC 14028

Serratia liquefaciens 1 ATCC 27592

Shigella boydii 1 ATCC 9207

Shigella flexneri 1 ATCC 9199
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& (#8)
B ERE  KIE ERRRR
Shigella sonnei 1 ATCC 25931
Shigella spp. 1 BCRC 15957
Staphylococcus aureus 1 ATCC 12606
Vibrio parahaemolyticus 1 BCRC 10806
Yersinia enterocolitica 1 BCRC 10807
B EEYIE I 2 Bk R R
3 B BRI R L
EYIERRE TR
= EE#HBPRERES LLAIEIRE
M RALR 1:10° 1:10° 1:10°
Bacillus cereus 100 100 100 100
Escherichia coli 1X10° 1X10° 110’
Staphylococcus aureus 1X10° 1X10° 1x10
Salmonella typhimurium 1x10* 1X10° 1x10° -

IR ERIRZ RE BATRCFU/ML - SRR AR S EAR R (Bacillus cereus) (SR~ F5100 CFU/mL)EL 55— T B
ROERFEENRTET) - - REEREI0.1 mLo BB EENRMYP K Bacarati HE (F3EKE) - - + Kbk

TEBEREE 155 - BEEFSA - DR
T EHCE0.31 mM, pH 7.2.2 B EE R TR
(Butterfield's phosphate-buffered dilution water,
BPBW) i s i B Fi B v » Bl gl &AL (H
FEEAF)INABPBW 8 mL » IREZIE RN E
IREFE 3058 - FIIABCHER(ATCC 10876,
5,000 CFU/mL) 1 mLEZ#4R%500 CFU/mL.Z i
MR - SLBPBW 9 mLIFIIBCEE1 mL
OB B IR - FIBCE R IRIINARS B £
F24/NIE BT DL0.85% NaCl4e it 8165 x 10°
CFU/mL (}B’&720.32 McFarland Unit) * FFLA
0.85% NaCIHGHEAE3 X 10fE RN S - B
B BHIE R A50.1 mL » 3B AMYP
S BacaralF B B (F2EK) » B30°CETE 24/ N\
% o TSI EEBCHE R H B HEE
SR [EER -

[ENER (%) = W EAAH S B s S S R A S

PR < 100%

T BIBRTE RS

BCZ 3R DAMean = SDFE/R @ RIEH
Ak - B—REMHEGI2-3 RS Ll (=
WERETEYIIE  RELEERINRET - &
FEEHRS K EE A 2 BICRETE S IE -
S HHEEE DLStudent’s t-test/r T ZE M 0 p <
0.05m Ry #iETEE HAYAS -

RRER

ARWFFEREE TR IR EBacara¥{BC
ZAm IR - MBI 2 MY PES B EL(E
b o FHEEEAAERE - MR EeR
(BEREHEMN BRI - KR
SRANT

—  BEUEHER
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= MIAERRBERECS—MHER

N . Fes M B R
BEEE BUREERE —— — H—%
BHvE EEYE
5 47 12 0
MYP (7.8%) (73.4%)  (18.8%) 922%
Bacara 7 0 >7 89.1%

(10.9%) (0%)  (89.1%)

B EREIE3 LRRIEI N AR BT 2 BacillusE#E K 331K IE

BacillusTEtRGERE D) 5 B« BELEID A SRR
Kt s BHMIEMBEE SRR EER - M%) =&
PERE R (5 TE R AR B M B PR ) % 100% o FE 3 R R
SRR S R B R B F Ay b

252K BCHIG R EIRER MY PE Bacara
BEEERHBGERE - ERERE100% @ HIF
TR REE AR I HEBC -

s B

H—-ale T EEHEPEBCRKE L S
fEMYP K Bacaralt B B R G ERE T - Bl{R
B lEadle o ARG 64k R - BLFE3 1K
JEBC.Z Bacillus 1 K 331 JEBacillus &k
HERMFEN - EMYPESEE D - (E5H
Bacillus 2L IG5 1E R TR - HEREKATR
BT ATH - 573.4%) 80 A K128k -
1518.8%) * H—1£3£92.2% ° BacaralZ & IR
G 7t Bacillus 2R FOGER R - HERRE PR
FAEE » H—M589.1% » HEEIMYPES & FAH
3T+ {B[KBacarais & E AR A K 2 WK ELBIAT Fy
MYPEFEEENSFE - R HEAHIEBCHERATARE
JIEERMYPESE B - Bacaralf Z L BIBCHL
EAER M TREE T S ViR AR - i
MY PEEE FL R & P14 Fpolymyxin B » {H{LL
PIEEAN R A S B A RO RS o ERk 5 BRI
HEHBacarat s B B A RE S A2 DL LIPS
AHIHIIEBCE AR -

fEMYP K Bacara¥ & B & H G EFE 2
B K5 B, Mycoides (BM)FIB. thuringiensis
(BT) * M & EBCIH BN ZERERE - KIHAE

(BFF M R B P& SN AT - BRDLE ARl RS &= 2
B3 ELAAS  ANBIRRERRARE - &
FinBE RO R HRIE R FRE R o BER
BUOM & 5% %2 B (EFSA) 201 6 £y 515 HY
AN EREEA SRR - (EAE ML E N
ABMAIBT  (RE 2R EELBC R il N E AR
B F O BEREE - 5T 588%%) » i H AR
TE I Ry D B, B AR RE A S A A 5 2 il
AR M B T RN S 3R R Y -
IEAh » Bacarat 2 B A B B HE GG B FH %
RO IR B R R R R R E
I ANERRER S EE - WA TRk
FESERICY - MAWT 7 th FIBMAIBTEIZR 2t 38
% iR B R B MR - SRR TEI S A
KSR FERE 2 Bacaral BRI BEZ 7T
fifi o

= REEHER

B iR A B S BCHABacaralg &2 &4
Rz w2 RFEERE B2 BRI R
BR(E. coli ~ S. aureus 52S. typhimurium)5y 7l €
BCLAN A ELANE & RSB IAMYP K Bacarahf £
EE=) HARBPUE— - BCHE. coli
ZIRGHATE1:10"  1:10%521:10° - f&24/]\iF
K% 0 E. colifAMYP ;K Bacarahy #5145
AR(E A D) WA EBCZEE R
9 Tl B B I 2 S [BUCR R 99% (B =) -
BCHLS. typhimurium 2 EE HFR1:10° ~ 1:10°
Fe1:10% » 824/ NIEES B » S, typhimurium A
MYP K Bacaralis & B /N2 4 K (B —C ~ F) -
WA N EBC L AR » HE R TR
100-101%H] » iy 5% 8 22 ] 0 4 5 2 72 2 (]
=)

BCHLS. aureus. 28 HFIFy1:10° » 1:10°%
1:10° » 24/ NFEFE T - LS. aureusfAMYP
EEERHAEEOEEMINHBCE R (B
B) * {HjABacarak & LRI SZ I A= R (8 —
E) * #BCABacaralf &5 2 E RARZE -
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:- - /v1:10/

.10 7.1 -
B = - ILAZRE(B. cereus) ZRE & o B. cereusHRIERE. coli (A, D) ~ S. aureus (B, E) & S. typhimurium
(C, FEEIBERMYP (A-C)KBacara (D-F)IE&E L - ‘RELLBI(B. cereus : REE)MNEEA T AE
7~ o S. aureushAMYPIEEERH X EFBEEMAIEB. cereus (§i5%) 4R (B) * 1B BacaraiZ&ER
SHFITA2ZEB. cereustK(E) © E. coli (A, DYFS. typhimurium (C, F)7E it is &R 191 HE] - #g
NEEEB, cereust R

140%

1019
120% - 99% 100% *

99% T x T 100%
T 69% I

100% -

80% 7 [ OMYP
60%

O Bacara
40% -

B. cereus [0] X

20% -

0%
E. coli S. aureus S. typhimurium
B= ~ ILABZIRE(B. cereus)ERAERZ ER - EMEGLEHIRBENZR= © B. cereustilS. aureusi2&
BEMRMYPHEEER 2 BRI BacaralZ &£ (*p < 0.05) » {BERE. colik: S. typhimuriumE &5
B MIZEEZRINEEREER - BHPE—RIEA2-3EES LAl 2 BUNETIHE
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It - BCIAMYPEFEE Z [FIIZR(69% + 28%)
HHBE(K fA Bacaral5 B EE(100% + 17%) » ST
FEREp <0.05 tdgE) (E=) ° S. aureusBERR
MYPESERE FAERRAANZEEELE ZPIAR
?ﬁﬂ%u H’*“%U)%ﬁﬁ%‘é*féﬁé(mannitol)ﬁﬁﬁ °
D EmAEREF S EBCkEHE A
%ﬁf}k.ﬂvf BacaralbZ & MY PESE EL T E
R HIBC ©

* ﬁ E//J\\j][l_ht%

AT ERER  RAHL ~ BEARDER -
N EERE S R ETTBC (500 CFU/mL)
WhnEtEs - LT R E B EE HBCEILE
R - AMYPRSEE | BHEE ZBCEIL
HIHR99-127%[H - HHFR(119% = 7%)Ed
BEFIDEN(127% £ 9%) .2 [a] I =R BH B {7 A
FL(99% £ 6%)m(FA-IRAZL 1 p <0.01 5 fiE
FAMER-RAHA © p <0.001) » 35 ATEEN BT AT &
HEHESEFBCERWREFAE ; EB&E&
R E 2 BCE RS A B = 2 (E ) -

ABacarafi & H I FEE ZBCEHEIES TR
104-131%[# » HEE B0 SR 22 2 (B 1Y) -
AN - fEESEEMEE Y » MYP K Bacarak
BEZBCEIEREMAR] o DL AR
Bacarah% £ 5 nE A AN E i HBCZ il -
RIZEFSA 201645 &5 2 wiat s - il A
ERFEMTEEHTRE L2 RRA R AR
B ORI B RESEE
fa Y s HAKESE AT i A BCE R 2 AR I & SR
%LXJ:%E}DJJ TR BRI (B EEERR SN H 4351
HEA-EREMETIDEREE R - FREEA
WERZ BT B R RSN HAtE B R R B
—RSy o WmEREN TS E-EEREGEE
FIMYP [ Bacaralb 2 E I HE 2 52 8 - F5 5
FradlsE B RN BBC il -
ARFTERTAE T ER R B E Bacara B i ]
IMAZRRERZBRE - HE—1% - [BIfEREE
FAME - BIRSEG B SR R - BacaralS & 5
A B B AT B FHRIM Y PES R B AHE -
HEMG IR A Z R E B 2 B EREE 12 &

180% - [

* *

160%
[ 111% 117%128%

140% -

120% -
99%

[a] U

100% -
80%
60%

B.cereus

40%
20%

l

127%

il

131% \
127%

119°/i

1

117%

L
OoMYP

O Bacara

0%

PRAAL EoRER

e A =gid

C REEZFNMUAZRE(B. cereus) ZEINE - ERBEZRNMB. cereus 500 CFU/MLE D BIEER
MYPEBacaraiS &L @ {ERNEEE » MISEEZB. cereusBINRIGMBEER » BIMYPIEE

o SRERERAERZ B. cereusEIW EBFEER AL (*p < 0.01 % **p < 0.001)

Hith & EE MR

WRRIGEFREER - BPE—RIEASXERHAE I TIIE
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IEMYPE; & & - BABRE(IIAEREERE
M o RE RN R Bacaralt E R B B E
(10°-10" CFU/mL)IEURE(E. coli ~ S. aureus
KeS. typhimurium) Ty EAHNEINE - &/
NEFEER (100 CFU/mL)REH g HIEZR - T Bt
EERNINERHERES T Bacaralis & 25 BAL
NEREG R EMITREEM o AuFZEarilifs
R EREITIAERE A S iEs2
% DRSS AERE Z e -

ZENR

1. Vilain, S., Luo, Y., Hildreth, M.B., and Brozel,
V.S. 2006. Analysis of the life cycle of the
soil saprophyte Bacillus cereus in liquid soil
extract and in soil. Appl. Environ. Microbiol.
72:4970-4977.

2. Bottone, E.J. 2010. B. cereus, a volatile human
pathogen. Clin. Microbiol. Rev. 23: 382-398.

3. Tewari, A. and Abdullah, S. 2015. Bacillus
cereus food poisoning: international and
Indian perspective. J. Food Sci. Technol. 52:
2500-2511.

4. Jessberger, N., Dietrich, R, Granum, P.E. and
Mirtlbauer, E. 2020. The Bacillus cereus food
infection as multifactorial process. Toxins
(Basel). 12:701. doi: 10.3390/toxins12110701.

5. Dietrich, R., Jessberger, N., Ehling-Schulz, M.,
Mirtlbauer, E. et al. 2021. The food poisoning
toxins of Bacillus cereus. Toxins (Basel).
13:98. doi: 10.3390/toxins13020098.

6. EHVER ~ MOET - MBERE - MBS E -
2019 - 107 FEZERHTEEEIT - &
AV TEAEE 0 10 © 409-414 -

7. BAMEJL ~ =EPER - MBS LR EF -
2021 - 1085 FEEE R T - &
AnEEYIR A 12 £ 473-478 -

8. BHMESL ~ ALK ~ MBS~ FWEHTE -

10.

11.

12.

13.

14.

15.

16.

2023 = 109-1104F & =8 £ 5t 35 2 - 1
Il RALESEVINT IR 0 14 ¢ 383-388 -
Ryu, J.H. and Beuchat, L.R. 2005. Biofilm
formation and sporulation by Bacillus cereus
on a stainless steel surface and subsequent
resistance of vegetative cells and spores to
chlorine, chlorine dioxide, and a peroxy-
acetic acid-based sanitizer. J. Food Prot. 68:
2614-2622.

Nicholson, W.L., Munakata, N., Horneck,
G., Melosh, H.J. et al. 2000. Resistance of
Bacillus endospores to extreme terrestrial and
extraterrestrial environments. Microbiol. Mol.
Biol. Rev. 64: 548-572.

Choi, W. and Kim, S.S. 2020. Outbreaks,
germination, and inactivation of Bacillus
cereus in food products: A review. J Food Prot.
83: 1480-1487.

Ehling-Schulz, M., Lereclus, D. and Koehler,
T.M. 2019. The Bacillus cereus group:
Bacillus species with pathogenic potential.
Microbiol. Spectr. 7: 10.1128/microbiolspec.
gpp3-0032-2018.

wEAERFES - 2017 - BEHMEYZ T
HEANANERE 28 - 106.05. 11 % &
FE1061900908FF A EEIE -

Tallent, S.M., Knolhoff, A., Rhode-
hamel, E.J., Harmon, S.M. et al. 2020.
Chapter 14: Bacillus cereus. Bacterio-
logical Analytical Manual. [https://www.
fda.gov/food/laboratory-methods-food/
bam-chapter-14-bacillus-cereus].

Teramura, H., Otsubo, M., Saito, H., Ishii, A.
et al. 2019. Comparative evaluation of selec-
tive media for the detection of Bacillus cereus.
Biocontrol Sci. 24: 221-227.

Tallent, S.M., Kotewicz, K.M., Strain, E.A.
and Bennett, R.W. 2012. Efficient isolation



17.

18.

19.

21

AN EAR RN E AL R

and 1dentification of Bacillus cereus group. J.
AOAC Int. 95: 446-451.

Kabir, M.S., Hsieh, Y.H., Simpson, S.,
Kerdahi, K. et al. 2017. Evaluation of two
standard and two chromogenic selective
media for optimal growth and enumeration of
isolates of 16 unique Bacillus Species. J. Food
Prot. 80: 952-962.

Fuchs, E., Raab, C., Brugger, K., Ehling-
Schulz, M. ef al. 2022. Performance testing
of Bacillus cereus chromogenic agar media
for improved detection in milk and other
food samples. Foods. 11: 288. doi: 10.3390/
foods11030288.

Juergensmeyer, M.A., Gingras, B.A., Restaino,
L. and Frampton, E.W. 2006. A selective

chromogenic agar that distinguishes Bacillus
anthracis from Bacillus cereus and Bacillus
thuringiensis. J. Food Prot. 69:2002-2006.

20. Reissbrodt, R., Rassbach, A., Burghardt, B.,

21.

Riendcker, 1. ef al. 2004. Assessment of a new
selective chromogenic Bacillus cereus group
plating medium and use of enterobacterial
autoinducer of growth for cultural identifica-
tion of Bacillus species. J. Clin. Microbiol. 42:
3795-3798.

EFSA Panel on Biological Hazards
(BIOHAZ). 2016. Risks for public health
related to the presence of Bacillus cereus and
other Bacillus spp. Including Bacillus thuring-
iensis in foodstuffs. EFSA J. 14: 4524. doi:
10.2903/j.efsa. 2016.4524.



22
RISV BN

Evaluation of Selective Media for Bacillus cereus

CHI-WEN LIN, SZU-CHING WU, KUAN-HUA LI, MIN-LIEN YEH,
TSUI-PING HUANG, CHE-YANG LIN, JIA-CHUAN HSU, MEI-CHIH LIN
AND SU-HSIANG TSENG

Division of Research and Analysis, TFDA, MOHW

ABSTRACT

Bacillus cereus (BC) is a common foodborne pathogen, ranking third in food poisoning outbreaks
in Taiwan. According to the current detection method promulgated by Ministry of Health and Welfare,
mannitol-egg yolk polymyxin agar (MYP) is used for culturing BC. However, the concurrent growth
of background flora in samples can interfere with the accurate identification of BC. The U.S. FDA
Bacteriological Analytical Manual (BAM) has incorporated the use of selective medium Bacara, due to
its advantageous inhibitory ability on the growth of background microorganisms and thus improvement
of the detection accuracy for BC. In this study, the performance of Bacara medium for detecting BC,
including sensitivity, specificity and recovery rate, was evaluated and compared with that of MYP.
The sensitivity and specificity of Bacara were found comparable to those of MYP. However, Bacara
demonstrated significantly higher selectivity; it inhibited the growth of 89.1% of non-BC strains tested,
compared to just 18.8% on MYP. When BC was co-cultured with Echerichia coli or Salmonella
Typhimurium in various proportions, there was no significant difference in recovery rates of BC between
Bacara (94-103%) and MYP (96-112%). By contrast, co-culture of BC with Staphylococcus aureus led
to a significantly lower recovery of BC on MYP (69%) compared to Bacara (100%) (p < 0.05), because
the growth of S. aureus was flourishing on MYP but completely inhibited on Bacara. Spiking BC into
five food matrices (long-life milk, rice, salmon fried rice, beef and broccoli) and culturing the spiked
BC on MYP and Bacara generated BC recovery rates of 99-127% and 104-131%, respectively, with no
significant difference between the two media. In conclusion, Bacara medium demonstrated excellent

selectivity and was effective in the detection of Bacillus cereus across various food matrices.
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