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Analysis of Verification Results by Detection Method for Bacillus cereus in Food
XU Han-qiu
Abstract
cereus in food. [ Method ] The concentration of Bacillus cereus in samples was detected by the first method ( plate counting method) and the sec-
ond method (MPN counting method) according to GB 4789. 14-2014 " National Standard for Food Safety , Microbiological Test of Food, Test

for cereus" ,and the detection results of different methods were compared. At the same time , Bacillus cereus was used as positive control ,and Ba-

(Longyan Product Quality Inspection Institute, Longyan, Fujian 364000)
[ Objective ] To verify the applicability of national standard plate counting method and MPN counting method for detecting Bacillus

cillus mycoides , Bacillus thuringiensis and Bacillus megaterium used as negative control to verify the specificity of the method. [ Result ] The
method had specificity and could accurately detect the count of Bacillus cereus. The method had good precision and repeatability and the recov-
ery rate was 84%-100%. [ Conclusion | Both methods have applicability and operability ,and can meet the technical index level required by the

standard method ,and the test results are accurate and reliable.
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AR S IR B TR R A IR R A A R
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Table 1 Detection results of plate counting method

FE RIS by
Sample Test phenomenon Colony content
2519 1 Blank 1 FRRREE 107" 107 S0 I TEHTEA K <10 CFU/g
254 2 Blank 2 R 107" 107 1L E B 95 4 K <10 CFU/g
FEf 1 Sample 1 FBEIE 107 107 I 302k I <10 CFU/g
f i 2 Sample 2 FEREEE 107" 1072 I ¥ R EA K <10 CFU/g

JFRFE 1 Add standard sample 1
JindzAE 2 Add standard sample 2
JinAREE 3 Add standard sample 3
TRAAMER K Mixed standard

bacterial solution

HREEE 107 10 A 98 %5 fil sk 20 CFU

FBEEE 107 - _- MR E Y580 Al 14 CFU

TRz 107 - IM_E SR Y550 Il 14 CFU
3 IR, M VSR B S, 1x10°
4.7x10° 4.3x10°CFU, Y 3 413 -1

2.0x10° CFU/g
1.4x10° CFU/g
1.4x10° CFU/g
4.7x10° CFU/mL
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Table 2 Detection results of MPN counting method

R R e WvE &
Sample Test phenomenon Colony content//MPN/g
%511 1 Blank 1 FREIE 1071107 107 LU TCHITE A4 K <3.0

251 2 Blank 2 R 107 1072 107 S M R E TS AR K <3.0

FEff 1 Sample 1 FRREIE 1071072 107 AT BT 2L & <3.0

R 2 Sample 2 FRREIE 1071072 107 AT RV 2L K <3.0

JimbsAE 1 Add standard sample 1 FREEE 1074107 107 PHMAS B 3 2.1 4 1.5%10°
AR 2 Add standard sample 2 FRREIE 107107 107" LA RS0 3 2.2 4 2.1x10°
JAREE 3 Add standard sample 3 FRREIE 1071107 107" BHHEAR RO N 3 2.2 4 2. 1x10°

x3 MAAEEEENESER

Table 3 Detection results of added standard sample recovery

B SR O MPN %7k
S uul Plate counting MPN counting
ample method//CFU/g method /MPN/ g
Jib% 1 Add standard 1 2.0x10° 1.5%10°
JIFF 2 Add standard 2 1.4x10° 2.1x10°
JIFF 3 Add standard 3 1. 4x10° 2.1x10°
SEA4{E Mean 1.6x10° 1.9x10°
[B]15e>% Recovery rate// % 84.2 100
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Table 4 Basic descriptive statistics of sample test results

Irik i WA o o GthF Gl T
Method Mean Times(n) frifiZz SD FIFHE df Statistic F' Statistic T
SE#ui%0: Plate counting method 1.6x10° CFU/g 3 0.3x10° CFU/g 2 1.00 1.061
MPN i1%3% MPN counting method 1.9x10° MPN/¢g 3 0.3x10° MPN/¢ 2
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JERT B T3 25 4 2 FUAT T 5 R EF AT T MR A 1R 45
ANTE] 3 Fr7R AR B RE S AT WAE S SR IR P L 22
TR, AN W], T R AR, g B YRR, HAR 4~
10 mm, RS AR IRAE R PR AL . PR 25 JRAT T L ARCIR 2
RARFE, 95 25 2R AT 1 EORZF AT I 30 bR 2R K i
TURHIE

2.3.4 )ik, bRufEm ksl R gt R a4 R, 45
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T a. BEREZFAOAT IR b, BRI s o IR 5 220 AT 4. FORZFIRAT R
Note :a. Bacillus cereus ;b. Bacillus mycoides ;c. Bacillus thuringiensis ;d. Bacillus megaterium.
Bl1 E=ZRFEEFR(16x100)

Fig.1 Microscopic examination with Gram strain

T a. BEREZFAUAT IR b, BORZFAUT I s 0. 90 5 2P AT s d. FORZFIAT
Note:a. Bacillus cereus ;b. Bacillus mycoides ;c. Bacillus thuringiensis ;d. Bacillus megaterium.
B2 MYP HfEFHR EEERS
Fig.2 Colony morphology on MYP agar plate

T s WA 2RI s b, FORZFIRAT IR s . 90 B B 2P FOAF I 5 . B I I
Note :a. Bacillus cereus ;b. Bacillus mycoides ;c. Bacillus thuringiensis ;d. Bacillus megaterium.
3 EBERREFREEEES
Fig.3 Colony morphology on nutrient agar plates

T ra FOCZFAUAT R D. SR AUAT 35 . BRRZFAIT IR . 5 B 4
AT

Note :a. Bacillus megaterium;b. Bacillus cereus ; c. Bacillus mycoides ;

d. Bacillus thuringiensts.
4 AR
Fig.4 Dynamic test
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T a. SEREZFAOAT IR b, BRI s o IR 5 220 AT 4. FORZFIRATR .
Note : a. Bacillus cereus ;b. Bacillus mycoides ;c. Bacillus thuringiensis ;d. Bacillus megaterium.

B S5 AmKE
Fig.5 Hemolysis test

Ry
- :

TE o, BEREZFAOAT IR b, BORZFAUT I s 0. 95 5 2P AT s d. FORZFAATI
Note:a. Bacillus cereus ;b. Bacillus mycoides ;c. Bacillus thuringiensis ;d. Bacillus megaterium.
E6 mEQSMHIALE

Fig.6 Casein decomposition test

T SR LI, 3

rn ¢ . 8. LU\

( . . .'t‘ L .. .

- b. ¢ :‘15 " .- > 3. 3
4 S ‘:., (- 3 =

‘; 75 7 % - .!& é ool

.~~s:l’ '\5-.0,” 2 '.t. '

T v BEREZF AT IR 5 b, FDRZFIRAF IR 5 c. 95 B B 2P HOAF I 5 d. BT
Note :a. Bacillus cereus ;b. Bacillus mycoides ;c. Bacillus thuringiensis ;d. Bacillus megaterium.
B7 ZARFRHRXLE(16x100)

Fig.7 Protein toxin crystallization test

RS5 HAt4EUHE

Table 5 Other biochemical characteristics

N ‘ — | ] ‘ T
ik srpfpapy PRI EEMIE g ) voppep BT g gy
Bacterial strain Catalase . YSOZYME o) icose utilization V—P test R Starch Gelatin
reduction tolerance (anaerobic ) production

EREZEAIAT I Bacillus cereus + _ _ +
HRZFEAHIAT I Bacillus mycoides + _ + _
I B F U Bacillus thuringiensis + - ¥ _

B RZERIFFE Bacillus megaterium + - - _ _ . + B

3 ZFwhitig TR HE, G5 R SR HAGE MPN B0 B BE S AR A T
ATAESR, [ N AN iy b R 28 ST A T R KRRl P R R RT TR  E, O TO  E  E  R

WHLR IE AR M2 B AR HE T R R A S0 B P A REZE [BDICRAE 84% ~ 100%

JEFFRE AT T 2r H B T T i X [ S AR iE GB 4789 (RIS BIE 58 LA 25 S0 T 1 Dy BP0 IR, AR ZF FAT

14—2014 i 2 Mo i 07 5 CPBOHEE MPN IHEGE) i T/ 5 = S 2P AT R F R IRAT 0 B PR X AR i id 22 R E

FY YRS IR SR A T X 2 FOr L S SEbrds et A AR, by 12 e e 1, 2 2R 3R, R 25
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I A ) B P A P ] K e g i ] i e EAT R .
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25 LA, AR A Ak A MPN 80K 7E G
A R R JEE PO R 2 AT T N 28 AT S P PR A T 48P, 247
IRBIBRHETT I BRSBTS KT K g2t R s il 4. H
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T3 AN TR AR 2 FEUAT B 5 B A £t P I TR G i 2
— R IE o
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