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Abstract: In this study, five strains of bacteria were isolated and purified from one sample of brown rice, which were named BR1, BR2,
BR3, BR4 and BRS, respectively. Morphology, biochemical tests, and 16S rRNA combined with gyrB gene sequencing were performed to
identify the bacteria. Virulence genes detection and drug sensitivity testing were also performed on the bacteria. The results showed that the
biochemical characteristics of the five isolates were consistent with Bacillus cereus, and the strains BR1 and BR4 were identified as B. cereus by
sequence analysis of 16S rRNA gene and gyrB gene. The detection results of virulence gene PCR showed that the strains BR1 and BR4 harbor
virulence-coding genes hbl, nhe, entFM, bceT and cytK. Drug sensitivity testing showed that the strains BR1 and BR4 were resistant to multiple
drugs such as penicillin, ampicillin, cefotaxime, etc., moderately sensitive to amoxicillin, sensitive to multiple drugs such as norfloxacin,
ciprofloxacin, gentamicin, etc. This study indicated that a variety of virulence genes in B. cereus brown rice isolates were detected, and the
strains were resistant to penicillins, cephalosporins and sulfonamides, which had a potential threat to food safety.
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T, OFEBABHK. y-B4ERE. y-22E TR KHAE
EZNIPIS s R R Y EAIPIS Z RSN NS
KAR, HIERZ AL, RoKzZEEM. FERFRI
PERZE, ERME RIS, BRI RO & Tk
R o REFRERRMERG KR TR H] i,
REFRESE S VRO -2 B TR & &, IR H AR
RS T4k, AR IR, (6 TR M B R Y,
SR, REKAE R SR v B T3 B P I P AT
FAED I RSB A SR TIRR, T HRR A 5
O E TR A R KRR T
R AHITERM, 15 YRR ZFREK LA B
BRI SEAAT B (Bacillus cereus) P,

A S AT RR A — 2 A0 T K AL RIS
TR R b 22 IRPAE . St 7R 0™ AT
T, BN SR LS Y A A R 2
VTR P B P BUR B 5 G B i S B B AR
FORAE, HPiRIER 2 1R F A SR ')
g, EREMNE bR AT R ZEAAT
W R EY R R ERESOEO . Kt AEE. 18
1555 B e, TR IR 2 5] R R R L2
PG T 51 & Wt il e A st 1. L5 1 E
YRR I PR T2 ZER I AT 7 X i BN VS A,
53 ) AR 2 AR TR 7 AR K B 2 AN I VS B R P
B BEMEREMEoER, HileEh 5K
FHOCHIEE IR+ E 2 FEVELER BL FEK (hpD. JE
WA TER Nhe 2EE (nhe). 4 E K 2R

(eytK)~ WEEZ T HEE (beeT) FpEEZR FM £
CentFM) %0, 5 iXLeqg M5 f I3E K UM :
VI3 BL JE[Rl (hblA~ hbIB hbIC. hbID, F 1AW
SRR hbIB FERD B IMYENZEE 2 LK (nhed nheB-
nheC) MR K LK (eptk) R T £ (becT)
MR FM R CentFM) " AT, EHxRi 72
B RE 2 AT TR B BRI B AR ces H
e, ARG MR 43 BT I B, XTI
AL, AN T5E, FE0HIE IR R
DRI 2 R EAT RIS, RS 2 FEAT B 1R - IRUAT 0
FRAERB RIS, NIRRT AG ST
FRALEORSCH

1 MRERE

1.1 SRR
M AR T R — RS KRR i, P2 R BT . PCR

T8 BH M FR AR Bacillus cereus ATCC 14579 FIZ4GHH
RIS AE TRAK Staphylococcus aureus ATCC 29213 $4)1
T E R E PR 0y (American Type Culture
Collection, ATCC).

1.2 EBHA RIS

AR 2T R HBI AR A0 25 52 %% (GB 2014)
(3% S AW PU SR RATRRIR L By 3G 7Rk
TR ER 7R 5. VP W00, WIS FREE. JEkK
i WHBEERZ. HEEE. #aER) VP . iR
EREJFAFA 0.5%Bi E A gl LHERIRaEE. i
FREh e TR BRI s . H ERmEON 8 2 R R ek o
B (MYP) (50%UP 8Ll A5 B 10000 1U)
JEBEIE K G2 (TSSB) Biflg. gLt (5%4L
ALK 0.5%F A0 T Sl
AIRAF]; JRES KSR R TR (TSAD. Rk
KERGEEFIE (TSB). EFHREfaEEFREE (NA) &
T T AE 5 R AR A G PR A 7] ; DNA marker. 2xTaq
PCR Master Mix 1 GelRed #FRYLRIE T L ifFir 5
FREM AR R BIRHIE T £ E S A A A
YA R AR T HUN AR A PR A F .
13 FENBEE

AL204 HLFR-TIE T MR- 80 240 (Rl
HIR2AE; YDS-10 PCR AT SRl AR AL HL 157
HIRAF]; 1645050 FEATHIKAX. 552BR e FHLIKAE
T34 [F BIO-RAD A5 JS680B i i1 1 R 4¢
6T EERERH A R AR GHX-9050B-2 A=t 355%
FEE T FIRAR IS SEI W A& A PR A ;. BXS1+DP70 6
R T AR EATA IR A A

1.4 RBF %

141 BB
REEMEMIIETC R 4 T AT /B . Bl HLFREL
100 g HEKMANCKEFEMNN, k5K Ek N
1:2 B TCRZKIRHL, FEa5 b 8 ETLHEY T, 1%
BRFRTBON 30 CHEIRAR T 24 h B . BRE I miscsE T
50 mL 20 (8000 t/min, 5 min, 4 °C), F
£ FIFHOINAAE R KE B, T 100 pL &l T
900 uL Jor A= H /K HVR A I ST TREEE RS, 15931
107 ~10° BB FE (8. 26 GB4789.14-2014 (& fh
AR RIS PR S BT BRI ), R R
100 pL RAEI MYP #5772 b, BT 37 CHiFE24 h
G, M MYP “PARFHRE A D 5 AN ARV, K
AT E IR BR AR MR 9%, 30 CRE9% 24 he $k

291



MK EmBHL

Modern Food Science and Technology

2020, Vol.36, No.10

I 5 AN BB T IR T— RS KA
142 BEFUR

MEHRTE MYP 15775, E9RBUR LINEEE
A IEFE MR TSSB TR BT 37 CH4MF MR
24 h JEMEEIMILG; X BRI T ZF g A i
BRARARRE, Y RN A
Pt/ i
143 S #HAKRENER

KSR ZEEAT I HBI EMAEL S e % (GB
2014) XFEELREMRIT A 2, B 3% A
B PUSE AT IREL . Bh/UisaRdt . Wiz
B VP R, BIRRESFREL. JERKIR. YA
W% HERBEFIHENE 10 DAL R
144 pBEKRSTENFEE
1.44.1 16S1RNA ZKFH50Hr

PREU A I BE FR AN Bacillus cereus ATCC 14579 5
HERE MR B TE T 500 L [0 7K F ] Bl 1 287
100 ‘C7K¥ 10 min, SZEIYKHT 20 min, 12000 t/min &5
£ 10 min, HU EIETRAE PCR ¥ H9BH, 20 ‘CHRAT 4%
};H[IZ]O

16S rRNA %[ PCR ¥ 34514945 7~ 27F:
5-GAGAGTTTGATCCTGGCTCAG-3', K If 541N
1492R: 5-TACGGTTACCTTGTTACGACTT-3'. PCR
SR F s 2xMix BX 10 pLs 27F 5149024 0.4 uL; 1492R
1905 0.4 uL; 5 BRST B BAK DNA R 1 pL, BHPEXS
FBZLINN 1 uL bRUETERE DNA Bk, BAMERHIEZ In
1 pl MZEK, HJaLGZEKANE, #47 PCR #74.
PCR ¥ #4261 = 95 ‘CTALETE S min; 94 “CAEME 30
s, 56 ‘CiE-k 30s, 72 ‘C#EMH 1 min 30s, L35 /MG
, ZJ5 72 ‘CHEH 10 min, #4455, PCR P14
1% BENEREEE VK, JeBl GelRed Jeta 5 7E4 HEN
B UGS T 2GR . PCR P24 44k 5 FF B4
BRI ERVERHA IR AR 5685 AR 751

NCBI #1 EzBioCloud #MHE#EE F 1) BLAST J7ik5
Hedl 22 Fh ELI 16S rRNA [R5 HEAT [RIYR M Lk
500 e FEMEARE PESRASAHOCE « AHCHIY 16S IRNA
RETFH, ELRFERKEWN, AT FEEESITEE.
1.442 gyrB 3R FH 500

BT 168 tDNA 7375/, (5B EEA =R,
A REDX @K 4R,  Toi2 i B R R i H]
K F AR ZME P AEAEN @B FERE —ANE A gwid gt
K, ZH$EIL, TR RGBRE TS5 s B
B kS grB FERFESIN o B R T
Wik. grB B H PCR ¥ 345/ % 45 5N F:
5-ATTGGTGACACCGATCAAACA-3' , R
5"“TCATACGTATGGATGTTATTC-3'. PCR [V ik %
2% 14.1.1, PCR JRMNiZ&fF: 95°C 5min; 94 C.
20s; 52°C.205s; 72 °C. 1 min 30's; 35 MEH; 72 C
10 min. 4 CLRAF=¥). {5 H NCBI ¥ % 1) Blastn
T.H, 7£ GenBank HHH{TRVEMEF IR 2R, PRk FE
PEEGEISER P41, 18 MEGA 7.0 85508 240
KRB o
145 o BEMRENAR LN

K I 5 1B hblA . hbIB hbIC
hbID . nheA. nheB. nheC. entFM. cytK. bceT. ces
H cer ZERTIEFE LM IR 12 XS8R /2L RI15149. 51
VI IR B EMRA IR ARG, 51915 R
W2 1. PCR AR R S kA0 1.4.4.1 BTiR, PCR 7™
MG 1% ERERER B K FRE L BAG R Ge ke . Horbr
hbIB FE R[] PCR R MARZRA: 2xMix HL 10 uL; _FJiE
1908 0.4 uL; FIESIYR 0.4 uLs 7> BB PE BRI A
BR4 (1) DNA #4% 1 pL, FHEEXTRRZMA 1 uL brifER
Pk DNA i, BHPEXTREZEIIN 1 ul WK e BA
WA E 20 uL, #E4T PCR ¥4 . PCR ¥ #2414 4n
T: 95 CHiAEM: 5 min; 95 CAEME 1 min, 52 CiBk
30's,72 ‘CZEfH 1 min 30 s, 3£ 35 MEFF, 72 °C 10 min.

1 EHIFEATRMNE HERS
Table 1 Primers used for detection of virulence genes in B. cereus

A 2 AR HEZELS il 57 (5—-3') 1B KB/ C J= 4K Eop

hblA-F AAGCAATGGAATACAATGGG

hblA 52 1154
hblA-R AGAATCTAAATCATGCCACTGC
hblB-F AAGCAATGGAATACAATGGG

hblB 52 2684
hblB-R AATATGTCCCAGTACACCCG
hbIC-F GATACTCAATGTGGCAACTGC

hblC 52 740
hbIC-R TTGAGACTGCTCGTCTAGTTG
hblD-F ACCGGTAACACTATTCATGC

hblD 52 829
hblD-R GAGTCCATATGCTTAGATGC

BT
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BER
nhed-F TACGCTAAGGAGGGGCA
nhed 52 500
nheA-R GTTTTTATTGCTTCATCGGCT
nheB-F CTATCAGCACTTATGGCAG
nheB 52 770
nheB-R ACTCCTAGCGGTGTTCC
nheC-F CGGTAGTGATTTGCTGGG
nheC 52 582
nheC-R CAGCATTCGTACTTGCCAA
entFM-F ATGAAAAAAGTAATTTGCAGG
entFM 52 1269
entFM-R TTAGTATGCTTTTGTGTAACC
cytK-F AACAGATATCGGTCAAAATGC
cytK 56 812
cytK-R CCAACCCAGTTACCAGTTCC
beel-F TTACATTACCAGGACGTGCTT
bceT 56 428
beeT-R TGTTTGTGATTGTAATTCAGG
ces-F GCATTTCGTGAAGCAGAGGT
ces 56 699
ces-R CCCTTTATCCCCTTCGATGT
cer-F CAAGTCAAGATAAGAGGCTTC
cer 56 370
cer-R AAAGCTCTTGCCAAATAACC
22 RS EIEEEERRARE
Table 2 Interpretation criterion of inhibition zone diameter of B. cereus
37 B AR MRAAT A /mm
WA FAE RAEFRE . —
AR G HAE(S) F4N(I) #+25(R)
HEX 10U >29 - <28
Fe 32 Bk 25 g >15 13~14 <12
HFEAR 10 ug >29 - <28
KIoER 30 ug >24 21~23 <20
PSS 30 pg >18 15~17 <14
KIS Sug >19 16~18 <15
R 2 10 pg >17 13~16 <12
KA E 5ug >21 16~20 <15
N il 30 pg >19 14~18 <13
KREE 10 pug >15 13~14 <12
HEX 10 ug >15 13~14 <12
WA 30 ug >19 15~18 <14
uaEE 15 ug >23 14~22 <13
AMEE 2ug >21 15~20 <14
HEEE 30 ug >12 10~11 <9
B 7 #riweh 23.75/1.25 pg >16 11~15 <10
AEX 10 pg >18 13~17 <12
Fi@-F 5ug >20 17~19 <16
3$H A B 300 IU >12 8~11 <7

1.4.6 P HEBAIRIE

K= E IR LI EARMEN 2 (CLSD #EE
K-B 4% 4 B0 A 2 AT s I R DL 19 At
AT E BEARRNE. 19 MPUEREE: §5
. PIBEFERR, ZRTEAR. S5, Skffifhne. Sk

fvifE. WHERDE. RN E. B, KKEER.
HER. AR, 9BR. "AhER. THER. &
TIHRE. EER. FETFRZAEER B. e
PRiES I CLSIM100-S21 #i 2 BR 1 J& 41114 P8 B A% .
FEZEFRUR BR 20 25 T R (1400 641 Pl LA bt LR 2.
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2GR0 A B R N 4 9 (U8 %) BK 1 (ATCC 29213),
147  GitZoHt

AR R E AN PAITER 3 IR, 4R
PLFH5{E+SD %, HdiER ] SPSS 24.0 Guit-# ik
,

2 ZR5E

21 S EEHRY S

ay

B 1 HEERSERHE: () EFRIE; (b) HERIPRS

MERFEERE; (o) BREFAEEMNRE; () B8RS
RERAE; (o) FHARE
Fig.1 Morphological characteristics of isolated strains: (a) NA;
(b) MYP; (c) TSSB; (d) Protein toxin crystal staining; (e) Spore
staining

W 1 s, FEE TR AR 37 CHiFR 24 h 5
BRI TE RA A G, RIS, HAZE LR
WRIR, IGAEE (B 1a); fER:FF 12~18h )5, 77
RFRAE MYP Bafla- P BRI VA N ALt (GR
NN FEl, A A OB AL e (R
AN UBEIRRE) (& 1b); £ TSSB #5773 PH L EvE
EAFIRKE, A CBIER, JHEA Y2
gEEmIA (B 1o). EARBERE AR O8N
J&, WMER AW S GRAED, (HRYRIRA
WIS R B4R, HERR 1 I8 o & 3 AT s R T
RetE (B 1d). WM — B ) Jm, SRR G5
RIL, g, RPAZFRER (B 1e).
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T EMEASRHIE SRR AT AT &, X 55K
AT DRI DK T 1) i i 4 88 PO ES 9 2 LA B T A5
fiE—3K.

22 pEEMEEENERER

WA TR (R3) WA, 7 Ewikees
ffERy s FORIIRI&IRE, THIRERIEIR . U5 IRATEIR
B V-P AR WETEEE. SR, IR
SR I E 45 Y A, T R IR A
RN, 5 Mo B TR S UL S R 28 R S ke
M RRAETE 28 BRI E HIZ 5 ¥R 8
TR B 27 FAT R SR AT A -

3 DEEKREIBENETEER
Table 3 Biochemical test results of isolated strains

XI2 R H ks
BR1 BR2 BR3 BR4 BRS

P 2R £ e
AR S
EBRXRRE o+ o+ o+ o+
V-P X5 + + + + +
HEWAR (RE)  + o+ o+ o+ 4
s - - - - -
pEsAA o+ o+ o+ o+
K T
B i + + + + +
T AL EBE + + + + +

23 ABEHLTEMFERER

2.3.1 HE#R 16S RNA 2 F PCR ¥ 3845 R Rt
AT AT
M

BR1 BR2 BR3 BR4 BR5

B2 5 EBEHRRY 165 rRNA Z5E] PCR 3 1A= FE K4S R
Fig.2 PCR amplification of 16S rRNA gene of strains

WP AR A (173 28 3 E M BVE R SR K — R 7]

A FAEARIE SRR SRR G S R T i

BRE, B, BRZ IR MR AIT,

SR In g A E kIR ZE . 1T 16S rDNA HIfEE

HEWKR, FHIR/NET (1.5kb), TEHME FdEE,
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HHAEAR FAIThEE FEA R OR A, R R
TR R R, 8 T ARG 28
U7), % 5E 14 5 #k40 255 BR1. BR2. BR3. BR4 Il BR5
16S rRNA ZE[E PCR 438~ i ra vk &5 SR an &l 2 fr
o FHIEE 2 W1, 5 ¥RAMBSBEAE 1500 bp o7 B #S HIILTE
FEAAT, MFPEEREHE M BR1. BR2. BR3. BR4
FIBRS [ 16S rRNA H: [ 741K FE3AE 1500 bp it .
KM A3 1) 168 tRNA K 7 41 $2 48 ] NCBI A
EzBioCloud #%M## e 4T BLAST fEZ 70 #r. izH]
MEGA 7.0 #A, JMlH 175115 16S rRNA [ 741
HEAT EYETERT . kK BR1. BR2. BR3. BR4 £l BRS
1 16S rRNA EKFHI RS K EWUIE 3 Fim. R
3 71 16S rRNA EEK 75173 #r 45 2R, BiFk BR1.BR2.
BR3. BR4 fll BR5 168 rRNA %X 7515 % Fh 2T
A RE 2R AR (Bacillus cereus ATCC 14579), #
REZFEHIAFH (Bacillus mycoides DSM 2048) N5 4
IR (Bacillus thuringiensis ATCC 10792) %5 [FJJR
IR, ATV 5 B B Rk N ZE AT
W, SRITTCIERAE 5 MR B B AR LA R —Fh i

jucens MCCC 1A00732" (KJ812430)
ATCC 145787 (AB190217)
Bacillus cytotoxicus NVH 391-987 (CP000764)
il isflavi JCM 115447 (LGUE01000011)
ii NBRC 15565" (BCUW01000190)
nii YIM M13235" (KF81134)
E. coli K-12 (J01695)

—
0.020

[E] 3 5T ESEMRAY 165 rRNA BEEFHIRFK L ER
Fig.3 Phylogenetic tree of strains based on the 16S rRNA gene

sequence

232 gyrB A E PCR ¥ 3845 R B AACM AT

BR1 BR2 BR3 BR4 BRS M

5000 bp

3000 bp

2500 bp
2000 bp

1000 bp
750 bp
500 bp

300 bp

[E 4 SYESENRRY gyrB £F PCR 4 184 R IKEER
Fig.4 PCR amplification of gyrB gene of strains
4T 16S rRNA F: KP4 [A)id = AL, k7
FHEX AZRGR RIT Rl ASCHER ] 73 B Ak
16S rRNA FE K FP3IREAT [ LU AL 5 FRr

PR LA SR AT B I (R = B e, oy e
BAKFE. WFREN grB FERFIHMLER KT
16S rRNA JE[H, [ gyrB FPR AR5 & & R g
%, Xt gyrB FERHET PCR 371, 38474011
VKGR ILE 4. K 4 ATEH, Bk BRI Al BR4
gty B, W7 25 R @B ZER P A BAK
43924 371 bp F1374 bp, TMiEEHk BR2. BR3 1 BR5
BIEAY M grB B KPR BR1 A BR4 W11
B FEFFHIHEAE F] NCBI MR B %4117 BLAST
TELR T .18 Fl MEGA 7.0 4, ¥l 751 5 gyrB
TR FA AT FEPERT - B 5 HREE gyrB 20751
XS RS R AR EW . A Fikik ARSI
95%LL_EIIZ AN AR gvrB FNF5I3ET 00, 1
BARGKEM. HES 1%, FEPk BRI il BR4 Sy
FEZFHIM R ATCC 14579 FRifER AR FIRTEIA F] 100% .
R, 256 AR AR AL AN oy AR5 s e 5 SR AT 5 B
Pk BR1 1 BR4 AUEEE AR Wi EESRIH 16S
DNA 454 gyrd Al gyrB FEDRU A2 B 2R AT B R31 33k
At %Et, S EERESEL 16S 1DNA 5 gyrB F[H
JF BB A2 R 2 S FOAT BRI TR P 20 5 S HH— K
R ZE AT ), R X R SR AT I S
RAHUIMEWD =& FOE. RIE RS
&, iR gyrB FERWE N2 Wb ic A T oA

[20]

Bacillus mycoides ATCC 6462 (AF090332)
-Bacillus anthracis ATCC 14578" (AY265468)

Bacillus cereus ATCC 14579 (FR850502)
Bacillus cytotoxicus NVH 391-98" (CP000764)

ATCC 43844 (AB034235)
Clostridium formicaceticum ATCC 27076" (CP017603)

‘Bacillus subtilis IFO 13719T (AB014103)

E. coli K-12 (X04341)

E5 HEERD arB ERRGLEH
Fig.5 Phylogenetic tree of strains based on the gyrB gene
sequence

24 BHFUAEEIETYHER

WERE AT IR AE B AR F A2, ARFE R
(B0 M2 KRR, A LR R TV E 3 A
I R i e AR B AR R i, I BT
ARRIRSE . RS BEIRSE. AN RSEHIRYITORIG5R
BTG e 122, 1A 0 B e 2 T2 ) S P 3
Wb, SRR 5755 B e, P
I 3 2 5 At i T RO 2 1 R e AT 51 I I
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RE il g RIARE A ™), S Rf 2E AT 1 B 3L R R 7
IECREDT T, B NSNS EADIRE. B ATz
RIS R SRR R 0 S L S ARSI E BL.
A MR FE R Nhe, IR R K. R R T ZEEA
X et R 00

a M 111222333444555¢6°6F6

2000 bp

1000 bp
750 bp

500 bp
250 bp
100 bp

M 777888999 101010111111121212

[E 6 EEI¥k BR1 FH /15 PCR #IB45R

Fig.6 Results of virulence gene PCR amplification of strain BR1

VE: 1: hbidy 2: hbIC; 3: hbIDj; 4: nhed; 5: nheB; 6: nheC;
7:entFM; 8:cytK; 9: beeT; 10: ces; 11:cer; 12: hblB.

£ PCR i, X545 K&/ Bk BRI 1
DNA 1Bk hbIB- ces Kl cer 4, Tk 9 Fag J15EK] hblA -
hbIC, hbID nheA nheB. nheC. entFM cytK 1 bceT
VIReRE] . FHA 9 FhEE IR R BOR/AN RN
1154, 740+ 829. 500, 770 582+ 1269, 812 #1428 bp
KA (B 6). 4> Hibk BR4 [] DNA 1% ces Fl cer
Ab, FAR 10 PhEEJEERBAAE (B 7). BT 5,
bk BRI A ML 2 R /2] hbld . hbIC,
hbID, AR ML 2K 7 JI5E K nhed . nheB. nheC
MInEF R TG SIFER entFM . beeT, HMIBTEFRTT SIFRENA
eytK, AR A 3 KT IR ces. cers B BR4
W EAEMNENG R 2R 7 JFER hbIB. WAL EAT B )
Fom S HAET R R R EBARSG, W aER
BL (HbD MR MIEZEE R (Nhe) BINE SRR,
RS IR S SREE R ik BIR K, AR
NS Hbl AEREER R TR R A 27 AR LA
W2, A R, Wik BRI Fl BR4 &4
Hbl =ANERED, SR PR B TR R RENS P AR
M#HZ Hbl, XHEAERE. i, JRELE
WEi s nhe 2R (nhed. nheB. nheC). WHiFZT 71
B entFM. beeT ARG K5 /IR opeK PATE MR
BRI 1 BR4 i th, dX o7 3 HE R R A 5| iERVH 2%
BTSSRI AT TR R A R S —
TP RN JIA 5K, B kbl nhe . cytK s
entFM FI beeT DRI FRIA: HH 26 e, IX L7 ) FE R S L
(RE 2 AR 2 FR R A 2 AT BT 10 2 2 7

296

FIEF, g B AV AR 55 2 i BRI K T
it SR AR 1R 0035 YR T AT, A R 2
TFF B 49 B, 255 IR 43 B TR RIS H A s
FRUL B EE 2R, P AR AR R R R nhe AN
entFM 5 H % a5, [FINEHT nhe = ANFER 7T
hbIA~ hbIC F1 hbID FEHIPREEHRA 7 1K, 5 4.29%.
AHFFEHEE BR1 A BR4 # R4 3 # A DL BL
FI Nhe #5775, RAHEARBIGEIIRE. 2% EAr
W, HIPEGTER BL R, ARAMPEHTE R Nhe £
DRI R4 A B 25 2 (R H HTVERD T B PRt oK Hs A 2760
FF R R RS 7 1) E BRI, DAS |V S S 5
ARRFCAE,
a M 111222333 444555¢6°6 6
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& 7 EE#k BR4 5K [E PCR #1845 R
Fig.7 Results of virulence gene PCR amplification of strain BR4
VE: 1: hblA; 2: hbIC; 3: hbID; 4: nhed; 5:nheB; 6: nheC;
7: entFM; 8:cytK; 9: beeT; 10: ces; 11:cer; 12: hbiB.
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Table 4 The results of antimicrobial susceptibility test for isolates BR1 and BR4

PO thih LA BRI DR

WHEHBEEA/mMm AN WEBEEA/mm SR

HEE 10.001.00 R 11.00<1.00 R

HFEEX FTZ G4k 13.33+0.58 I 14.33+0.58 I

B 11.33+1.53 R 11.00£1.00 R

kIR NG 11.33+0.58 R 10.67+0.58 R

KIH A £ Kkiatere 0.00+0.00 R 0.00:£0.00 R

KI8FIE 0.0020.00 R 0.000.00 R

EAY 2 26.67+1.53 S 29.33+0.58 S

ik ER 5 TR E 29.00+2.65 S 31.67+0.58 S

-S4 19.67+0.58 S 22.00+1.73 S

S £ KKREF 26.33+1.53 S 27.00+1.00 S

HEE 23.33+3.79 S 24.00+1.73 S

WIRE £ wWirE 25.00+1.00 S 17.33+0.58 I

P EZNGLES dd 29.33+0.58 S 28.67+0.58 S

T R & AMEE 26.00+1.00 S 23.67£2.08 S

&S BEEE 16.67+0.58 S 18.00+1.00 S

B & 277 A% 0.00+0.00 R 0.00+0.00 R

AEZE AEA£ 23.33+1.53 S 21.67+0.58 S

FrEi L HAa-F 14.33+0.58 R 12.00+0.00 R

%Ik £ #HE B 13.001.00 S 12.33£0.58 S
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