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Contamination and drug resistance characteristics of Bacillus cereus isolated from raw vegetable
from May to September 2021 in a district in Beijing
QUAN Fei"?, FU Shiqi’, KANG Ying'?, YAN Aixia"?, WANG Yuanyuan'”’
LI Shoufei'*, ZHU Yue"?, LI Ying"’
(1. Shunyi District Center for Disease Control and Prevention, Beijing 101300, China ;2. Workstation for

’

Microbial Infectious Disease Shunyi District Center for Disease Control and Prevention, Beijing 101300,
China;3. North China Universily of Science and Technology, Hebei Tangshan 063210, China)

Abstract: Objective To analyze the contamination and drug resistance characteristics of Bacillus cereus isolated from
raw vegetable. Methods One hundred and twenty raw vegetable samples were collected in this study in Beijing City,
Shuiyi District from May to September in 2021. Plate counting, bacterial culture, real-time PCR for the ces vomiting toxin
gene and the 716S rDNA gene of B. cereus were performed. Drug resistance to 14 antibiotics in B. cereus strains were
determined. Results The positive ratios of B. cereus in raw vegetable samples was 84. 17% (101/120). Significant differences
were observed in the positive ratio of B. cereus between rhizome and leaf vegetables (}*=14. 181, P=0. 000 correction) , in
the positive ratio of B. cereus (x’=11.050, P=0.004) in supermarkets, agricultural markets, and farmland, and also in the
positive ratio of ces on enriched samples (P=0. 001 Fisher). Average Ct values of 16S rDNA and ces by real-time PCR in 12
ces+ enriched samples were 19. 96 and 31. 80, respectively; however, ces” B. cereus was not isolated. The drug resistance
ratios of B. cereus isolates to AMP, PEN, and SXT were 100%, 99.01%, and 61.39%, respectively. Five patterns of
drug resistance distribution were observed and the dominant pattern was AMP+PEN+SXT (59.41%) ; the multidrug
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resistance ratio (resistant to three or more classes of antibiotics) was 0. 99% (1/101). Conclusion B. cereus and the ces

gene were widely distributed in local raw vegetable samples with a low level of multiple drug resistance in the isolates. ces”

B. cereus was present in low proportions in the B. cereus flora in s single sample of raw vegetable.

Key words: Bacillus cereus; raw vegetable; vomiting toxin; drug resistance; foodborne pathogenic; Shunyi District
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OXA) . 4 % % (Erythromycin, ERY) | 3¢ Mk & #
(Clindamycin, CLI) \%W‘?’/"E'E(Ciproﬂoxacin, CIP) k4L
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Table 1  Distribution of B. cereus culture in raw vegetable,and ces genes detection result based on enriched samples in Beijing City,

Shunyi District from May to September in 2021

A 2 AT B B R SR I B AR ZEMOAT Bk R ZE MO B MY PR R RN B MY P AR T A (R

PE# (%, PIT) # Z I ces BIEHR (%, PIT) BT H (CFU/g) 1t (log ), CFU/g)
LR eSS
2Lk 61.29(19/31) 3.23(1/31) 5000 1.877
LS 92.13(82/89) 12.36(11/89) 33 000 3.402
X'=14.181 x’=1.237 — T=-4.620
P=0.000(#%1E ) P :=0.266 — P=0.000
SR S I ] B
5~6 A 92.50(37/40) 17.50(7/40) 37 000 3.543
7~9 A 80.00(64/80) 6.25(5/80) 20 000 2.740
X'=3.127 X'=2.604 — 7=2.713
P=0.77 P, .=0.107 — P=0.008
R HE Hh A
LA 73.81(31/42) 0.00(0/42) 29 000 53.14"
KA 80.00(32/40) 7.50(3/40) 14 000 49.43
A 3 H 100.00(38/38) 23.68(9/38) 34 000 80.29"
x'=11.050 — — x'=18.336
P=0.004 P, =0.001 — P=0.000
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Table 2 Distribution of ces” samples in raw vegetable in Beijing City, Shunyi District from May to September in 2021

ETRe A FES K B Bif [A] SR AR o5 AP T 16S 'DNA FEFAG I CfH I P T ces FE PR KL I Ct
005 ESliEd LS 20214E5 A A M 20.48 27.98
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086 A3 3R 20214F 8 A VIRE S 18.11 34.04

103 I3 BRI S 20214F9 H A 15.98 29.27

109 EPiN ek 202149 H A 7S M 14.62 35.05

116 fiEd s 202149 H AR F 3 15.96 34.82
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101) . i 328K 3K EhiAEREZEMZGFE N
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o T N OK R A e 4k
B o OB R £ B R R BE BT B I G A AR SR 1Y
TR AT 2 T TR A ¥ e XU
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TN, B8 16S tDNA Vees T 5 I TG . 3
TFREAR > B T T AT ces 3 AN ) 5 RAFAE —5E
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AR 5 B 2E R S B S R 249, 1 A
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SR AEURE, X TET ERY \CLI H P& AR it 25 R 5 vp
IR, §ARME TS R AL H X SXT ifif 25 % 4Y
M 9. 84% , HAME X SXT i 25 %35 %) 61. 39% 17
FERR R 26 5 o HREL 2 A8V AE I Ml DX I A 2F M
B W 20 B R AE 9 R T AR X PEN R AMP 9T 25 R
B9k 100% F1097. 0% , 5 A BF 58 45 250, (B
X SXT fiif 255y 44. 8% , 5 AW I th 45 R AF A —
25 AL ULAS ) Ml DX AN [R] ke Y A B R 2F AT TR A
Tiif 245 45 AIF 53 A7 A7 72 28 5 o A 5 Hh 0 B 25 AT B
MAR Kb T B AIK Y 22 T it 25 K OF | Tiid 24 3% R 5 B 2 K
3 A FEAE 5 R 56 SOk 2

ZE LTI W RE ZF BT R DA L ces 3 PR TE AR Hb
A R S 2 A3 AT A B MR SR AL TR 2
it 25 7K - o AR A= 6 B SEREAS T ces TR MR AE TS G4 1Y
R IR ZF AT DA b T R L A B ), I AS
b ces" TR 3 85 s 97 7 1 o
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