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Abstract: Objective To analyze the distribution of Bacillus cereus (B. cereus) and vomiting toxin gene (ces) in
cooked rice samples which simulated contaminated by raw vegetables, and provide basic data for prevention of food
poisoning caused by B. cereus. Methods Fifty raw vegetable samples were collected in this study. Simulate method was
as contaminated “freshly cooked rice” with 0. 85% physiological saline solution from washing raw vegetables, and then
place it in a 30 °C 70% RH environment for 24 h to prepare a sample of “contaminated rice”. Plate counting, real time
PCR and digital PCR were performed for raw vegetable and “contaminated rice” samples. Statistical analysis was
performed on the detection rates grouped by different vegetable types for raw vegetable samples and “contaminated rice”
contaminated with them. Results The detection ratios of B. cereus, ces gene and Bacl6s RNA gene in raw vegetables was

80. 00% (40/50) , 0(0/50) and 10.00% (5/50). The detection ratios of B. cereus, ces gene and Bacl6s RNA gene in
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“contaminated rice” was 94. 00% (47/50), 14.00% (7/50) and 90. 00% (45/50). There was significant difference in the

detection ratio of B. cereus between raw vegetables collected from agricultural markets and farmland (*=11. 063, P=0. 000 88

correction) , and the difference in the detection rates of Bacl6s RNA gene and ces genes in “contaminated rice” contaminated

with the two groups of raw vegetables mentioned above is statistically significant (}’=3.926, P=0.047 5 correction; y’=

5.444, P=0.019 6 correction). Seven “contaminated rice” were tested positive for the ces gene using real time PCR, with

Ct values ranging from 24.12 to 37.73, and digital PCR results ranging from 6.8 copes/wlL-6.2Xx10° copes/uL.

Conclusion Cooked rice samples which simulated contaminated by raw vegetables might be has the etiology characteristics

that lead to a risk of food poisoning caused by B. cereus.

Key words: Bacillus cereus; rice; raw vegetables; vomiting toxin
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Table 1 Distribution of detection rates of Be, Bacl6sRNA genes, and ces genes in samples of different groups
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Table 2 Result of MYP plate counting, qPCR and digital PCR in samples of different vegetable
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B T 4 *f‘jtyx*'ﬂil <10 <10 3.8 3.6
KiGYkm2  — <10 — <10 — — — 4.7 43

T BT UG PCRAGE I cos 3 P B B BH 2 847 4040 5"« 220898 7] — Dy BEAR 5 PCRAG I ces 3£ 0 CLAEi—Bacl 6sRNA 2 H CL i

3 it

KT AR VE A A 2 S8 Be Y
RS L MR £ Be B9 R SR AW
BRI SEChEE W, &8 Be € EE>10° CFU/g
s H AT S R R R e W bR . & dE
U AT h R AR BB SR R T 40 A Be IR A
W E ces B PA (T X A4E B SR FFATH A R S
Be K i1 3R 84. 17% , ces FEIA %R 10. 00%) o A<
WESE i [ AR UE ] AR BB SERE AR T 02 404 Be BB
B K Be & fH MY T A BB AL 5%10° CFU/g, {HAE
BT PR S Be 5 = A(E 1Y A BUE N 5. 2%
10° CFU/g, i 3 Be B4 b g5 040 1) 7 1Y €
A BB SR AL TS YRS I 35 R ces FEAG 1T R
WM 0 FTHE 14.00%, 7] UL AR BB S8 IE POk R
Ji ,Be G TH 50 R IBF ces HEI A BRAGA= &
PR REAR A TG ORISR B TR I BR L L, R
ces FE PG R HE TF o A B 8% SRR RIS YL K IR
FEAT] HAT 80 Be B4 v B8 KUK 14 95 i 24 R AIE .
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RERARP AR Be f R B ES
FoRE HRRAT G E B, ok ik B
15 YL 5 P KA T ces FEINAG HY R B TRk
ST B S Y i Y5 YR AR, AT WL AR P
b A BB S TS Y TS YO R 5 3L Be g 1 XU
W . Be JTZAMGE R CRE AR

ot

(9 £E B A B A B T 3 b Y AR B R R T B R
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Be FHIT40>10° CFU/g #47 Be 8 FH14F 112 Wik
Wi ] BEAFAE — 2 WA B 22, ces FE A | Cereulide 1Y
FEE,HEE BRI i Y Be &Y #E R E
TE )T A S B, I G T A A I B AR Y T &

A ST XHH 265G PCR K& ces+11 7 44 V5 Y
KA REAR [F] 25 FF 8 T80 PCR R, AT DL BE A AR
B REAS ) ces Fi DR 46 %5 E B (E AR A T Bacl6s
RNA 317, ces+ B H Bt 15 32 B HREA ces FL K & 1
{H (6. 2x10* copies/pL) I 31 SHEA ces B K E &
(2. 0x10" copies/nL) & 2 >80 9% , {0 Bacl6s RNA
FE AR 31 SREAR (1. 6X10° copies/pL) KT 32 5
FEA (8. 0x10° copies/pL),Be SEM T EE A 31 S A
A (1. 1x10" CFU/g) KT 32 SHEA (7. 0x10° CFU/g) .
A UL JE I Be BV & 1F BU(E I8 J& Bacl6s RNA
LR B 4 Xt 58 B, 5 ces IR SE B4 AT AE I A B
AT R A S . Xt S H TS T Be S MROHEL
B AT B W b 35 0 ) 8 A A R ™ Y R
ARWFTE P ALK T 1 ces+REA , R e B k47 B K ARE
AEWEGE BTGt 2= IR AWEGE bR K D 48 A
ZIA) A G BRI BRI TR DNy i A g
I 12 Wi 2 1) T B A7 114 ) A

g5 b Bl R SRS Y 1 R AR R AR T 2 A
T2 Be B P BE U 1 SR 2 R A B DG ces Jk
K K Cereulide A ¢ 52 P Fl 2 & 46 I 55 AR 1% 8 57l
Ak 48T+ Be B4 b 2 X RE AT .
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