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Separation and determination of Bacillus cereus in cooked foods by
immunomagnetic beads technology
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ABSTRACT: Objective To establish an immunomagnetic beads technique for the separation and determination of
Bacillus cereus in cooked foods. Methods In a certain amount of Bacillus cereus system to optimize the immune
magnetic beads and antibody dosage and the best reaction time. Under the best experimental conditions, the
sensitivity and specificity of bacillus cereus isolated by immunomagnetic beads were tested. Results The amount of
Bacillus cereus antibody added was 50 pg/mL, the amount of immunomagnetic beads was 100 pL, and the optimal
time for immunomagnetic beads and bacteria was 15 min. When the dilution of the bacteria reached 1077, the
immunomagnetic beads were obtained. The method could still be detected, and the corresponding bacteria number
was 4 CFU/mL. Conclusion The immunomagnetic beads technology prepared in this experiment has high
sensitivity and good specificity, saves detection time and cost, and is suitable for detection of Bacillus cereus in food.
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Koe EEY PR WEREZEEFT 5 (Bacillus cereus))d T3
PRSI, B RERFE . 78 20~45 °CHKESF, MifE
10 °CEE 10 °CLAF AR KM EUAE R, TWIfE 100 °Chi#—
SE AP AT R AE AN iR R A KRB R AN,
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T A RRDRE A TR R U A 2% e S0 T
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B, —LE X BOR T T AR . B
5 A O 3K A § 2538 ¥ B (loop-mediated  isothermal
amplification, LAMP)JZ W /& & H1Jil A SYBR Greenl, SZH
T XA RE ST TR A METOE I ; Dzieciol 257X B FE
ZEAUFTF R gyr B, 16S rRNA FIZwASnx it 7 E Y SL A EE T
mPCR &R, ATV5Ye A= PGB % 1.91x10° CFU/mL;
artinez 2SI 5 A G A BERE ZEAFT R UEA T T qPCR S B
K, AIBRAEILE] 1.1x10° CFU/mL; X137 fe a0y 1
SER TR BRSSO, A 39 °CIEIE MU 20 min
BIVAT S BORGI  PME ST OER A PCR 18 AR I AR
R Xt 176 45 2R & S TR, 2L &
B R 50 B £ S0 R AT B AR I R 12.5% . BXAH
AU el 555 bR RS [ X 45 D R 15 1) 1693 R FE b A TG
I, A R 2R AT 557 MR BA I ER N 32.9%, BERE
SEAUFT R AR S BRI I AR B, A R, 7R
WA EEREREARTY, ER BT ENANEE
FHTIF ST ARG DN B T AR 2R 0 B, LAMP BUARES:
i, PCR FERTHEK HBUAS /&y, DR gl vy sk YRR 14 s A
TEFEFF PRI 7 2% FLUEA T R, O B R W DL R
R ol 52 1 F B
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W B ZF 1 FF B (CMCC63303) . 4 ¥ 4 7 74 BR
(ATCC6538) ., FFEVPT T IRE (CMCC 50115) , s 21k
H(ATCC 19115), Al ¥ ZEHFF [ (ATCC6633) . Fh = 4 478
R . R R A R (CMCC44102) . W I i 4T B8
(ATCC29544)(J ZR IR EL A M RHE A BRA | .
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DPX-9162B-2 Hi, # I I 355 55 46 ( i AR 35 4 7)),
YXQ-LS-50 7 3 & 77 78 ¥R K @ 4R (L R 4wl
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4 (Z£ D114 Biobase /A F]); SHZ-82 1HIR IR #% (3 M 1E
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(1) BUBARTRLORAE I WA 2R AT R A D, 3R T8 5%
BRERIE, 37 °ClHIRIETE .

(2) PRIURETE, AT ESRNGT, 30 °CHi% 200 r/min,
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YR TR 20% 0 H ¥, RAFET—70 °CUKAH -
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FRWMAF] 100 pL @k (100 mg/mL)H, 37 °CHE 3% Wt
15 min, FER 2L E 2 min )2, FEER, BEE %K
29, A 1 mL 0.01 mol/L PBS 2% MR 7 B B ik, 1%
FRAARFE, 30 °CEE 3% 24 h WzL,
223 HEBBRRAE AT

A3 A BCAS RS 032 i S BE G R, IAE | mL A 2
AT B R R (R 2 10* CFU/mL), 37 °CHR 3% W bt
15 min, #FER 2L E 2 min )2, FEER, EEBEGE
2K, A 1 mL 0.01 mol/L PBS Z& Mk Ik % B WA ER, &
F B A FEE, 30 °CHE 3% 24 h %L,
224 HEAEIRE W R IKAE R B A

A3 BB BCREER 100 L, fIIAZ] 1 mL B5RE2EAAT 3
BEFEW, 37 °CIRBRME 5. 10, 15, 20, 25 min )5, HE
BB 1 2 min 4Y)2, 3 BIEW, EEVEE 2K, A I mL
0.01 mol/L PBS Zzfi#ic:s S a w2k, W 50 pL kT W
o353 5L, 30 °CH5 5% 24 h WigE,
2.2.5  SuIRBEIR A B A F FOATE 69 HUR MRS

ISR SERUAT PR VR, #— B BB T AT LUAR A . L
100 puL SREREER 7 BIINAF) 1 mL 2B S 10* CFU/mL
WA ZEAAT B IR IR T, 37 CCHR AR 15 min, ¥ ERE
T E 2 min 4y 2, 5 EER, EEWE 2K, MA 1 mL
0.01 mol/L PBS &M% HEMEE, RI5TRT B AKER
FE, 30 °CHEFR 24 h, WET-H b BRI A A R DL o
22.6 SR EEER S B WA TOATE 64 iR TE

100 pL SERETR, 43 5IAF] 1| mL WA SR
WL RAZETIRE . FEZEMIATIE . 98 = &2 s
SROMARE . QBB MAESEERET . KR Ay TR IR
W IAFFRIR A o 37 °CHR% WM 15 min, #8048 L
2 min 432, 3 FIHR, EEVER 2 K, WA 1 mL 0.01 mol/L
PBS &z M ik EEMEER, SRIGTR T RO, 30 °Ck
7% 24 h, WESTAR T I8 1R A R
22.7  FAHIFE AN

STAIRRER 25 g bR SR, M9LAEE . LR, WS
JRETEARE S, FRRESL A 225 mL W, 43 BRI
FEZERIAF I (CMCC63303)(10* CFU/mML) £ 4E i . FE MR
AJ(FTAFESR T 2 min), MIAGIEREER, 37 °CH=HW I
15 min, #4385 2 min, B3, 1A PBS vhik. H1EESH
NHR, YT W AIGIRE, 30 °CHEFE 24 h, WECTAR [ %
FA KRB, FE SR,
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Fig.1 Determination of the addition of antibodies
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Fig.2 Determination of the addition of immuno magnetic beads
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Ay NBHEER 100 pL, 28 2.2.4 YRS 55 08¢
I 3 A5, RS A TRCVE RN ED S 15 min B A1 S0 22,
WEF 15 min VR REER-S P I 5 e B IR )
34 RIBHATE S BT E AR MR

Xt RN R L SR 75 5 EA T ERTVE T, R I A 2
AT B S e R R B 4 /0 S U T GA R 4 CFU/mL, 1 B3
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Fig.3 Optimum reaction time between immuno magnetic beads and
bacterial solution
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Table 1 Sensitivity test of immuno magnetic bead technique
Wl EHEEHOTEU(CFU/mML)  BERE 4 40 7 %0/ (CFU/mL)
10° >300 >300
10 >300 >300
107 84 95
10°¢ 3 16
107 - 4
10°® - -
o AR
3.5 REHIESEREEFRTRENSRMERE

St oy IR L Qe BER b Ae A S E R e B
B ROE R 2, S EERBONMEER, A2 TH
BEURAT, UL HTISRE 2 AUAT B S REREER B SR ACR B . HoAt
PUR BRI AR, ZREFFRIRISA A, TN 2E AT
B S BE TG TR T 00 i DR AN AR X B T A W A

TR, sk 2, BEIRERE AT B B Rr I R A

®2 REMKREAPFRERE

Table 2 Specificity test of immuno magnetic bead technique

[ WEREZEIIAT I SR R R BT AU
IR 2F A - ++
RAGIEV TR S - -
G O AR - -
R M B R T - -
i B ZEFRAT B ++ +
iV ik ey ++ +
B ZF FAT 3 ++ +
Kl e R - -
W U5 i FF 1 - -

W ++ERAEKBEZ > 100 CFU/ML, ++F£ R4 KD (10~
100) CFU/mL, +#&/R4EKAR D> (1~10) CFU/mL, —FKm R A K

W B R AEIRE] 81.0%, TEAEMhFEE R FHRITEERT] 62%
DL E, UEEAARSE R 5 0 S BE REER BT T Ik 1 4o

R3 RBHERXERNEN

Table 3 Detection of samples by immuno magnetic beads

B XTRERBU(CFU/ML) 3B B EU(CFU/ML) W R/%
2T 1311 3.58x10? 6.8x10 81.00
W 2.89x10? 8.1x10 71.90
X 22 43 2.78x107 9.9x10 64.38
LIRA 2.66x10? 8.7x10 67.30
B S Y 2.81x10? 1.04x10 62.99
4 I\ 4

A S 5388 e X SR B R AN T B P i R 5 R R

o o ) SR B TR 43 85 AR ZE R TR ) SRR B e ek
RIS, BE T SR AT R A REER AN N 100 pL,
Yo REREIR 5 PR S ARV FHBT RIS 15 min, SUBEmE BRI RN
REPETRIR A 1077, *HWE@QH%?&W%MCFUML R

PREAT B ) RO AR o A5 12 b BB K B B
WOk
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