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Table 1. Characterization of Bacillus cereus group

Species Colony Hemolysis Mobility Susceptible Parasporal
morphology to penicillin crystal inclusion
B. cereus White + + - -
B. anthracis White - - + -
B. thuringiensis White/grey + + - +
B. mycoides Rhizoid ) - - -

B. weihenstephanensis

Separated from B. cereus by growth at < 7°C and not at 43°C and can be identified

rapidly using rDNA or cspA (cold shock protein A) targeted PCR.

B. pseudomycoides

Not distinguishable from B. mycoides by physiological and morphological

characteristics. Clearly separable based on fatty acid composition, and 16S RNA

sequences.

(Z4: Adley et al., 2005)
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Table 2. The toxins of Bacillus cereus and their properties

Toxins Iliness Associated Genes Associated Size
Haemolysin BL (HBL) Diarrhoeal B-hblA B-35 kDa
L,-hbiC L,-36 kDa
L,-hbID L,-45 kDa
Enterotoxin T Diarrhoeal beeT 41 kDa
Non haemolytic enterotoxin (NHE) Diarrhoeal A-nheA
B-nheB
C-nheC
Enterotoxin FM Diarrhoeal entFM Three component toxin 39, 45 and 105 kDa
Emetic Toxin Emetic Unknown 1.2 kDa
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Table 3. Clinical and epidemiological similarities between illnesses caused by B. cereus, C. perfiingens, and S. aureus

C. perfringens B. cereus =2 S. aureus 7354
T 2 . .
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(£4: Lindbidck & Granum, 2001)
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2. Infectious Dose
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Fig. 1. Foodborne outbreaks by B. cereus reported by Korea between 2002 and 2008
(EFA: A EFEAAS, 435 24 SAAY)
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Table 4. Occurrence of B.

cereus in Sunsik, Kimbab, Rice Cake, Doenjang and Kochujang

Sample Result (CFU/g) Detection rate (%) Positive Samples Reference
/Total sample
Sunsik <10? 13.0 21/161
Zza8 =
10°<~<10° 20.5 33/161 ;O(‘)—S ©
>10° 1.9 3/161 ( )
Kimbab 21.7 2/23 FAESE:
Rice cake 20 3/15 (2006)
Traditional Kochujang <10’ 68 23/34
10°<~<10* 23 8/34
>10* 9 3/34
Industrial Kochujang <10 54 7/85
10°<~<10* 23 3/85
>10* 8 1/85 7018 =
Traditional Doenjang <10 47 13/28 (2005)
10°<~<10* 25 7/28
>10* 14 4/28
Industrial Doenjang <10 75 12/16
10°<~<10* 19 3/16
>10* 0 0/16
2.39 UY Zp=ol|l A BASE B cereus A5 FHE
Yeps Aol walth due PEE] A}
vl=ol A 1988~19921d Ato] AR T AF FHTE 100 o] WAk W, FY Hot
52 24237108 77,3759 ] FAF BAYE H2l7tell M= Aage]l o wivshAl BirEgl
th. °]F B. cereus®l ©|%F AFEE 21710 R th. o] zpole =H7F 7Hll EAjstE 2jolet
4339 9] Skxprt wgEklom, Fa Al A Fo| ApoloA o= Fo® FEAHA St
< T3 oIl oldele &7/, ¢, °F FHoIM HEE F2 A% B cereus 29
A, A 5 opFst 2]FEo] B cereus®E <13F =% Table 59} 2t}
HzE3) Qe
S New South Walesell A 1977~19841
Alol B, cereus®l| 23 A== A HEE 5|1}
WYLl 39%E PRSI oH, o] Azt &
Axo] A8kt A o2 B cereusoll ol AAME A S5

594



Bulletin of Food Technology
Bacillus cereus : AZ QX9 BY

Table 5. Examples of incidence of B. cereus in various foods

Food categories

% of positive samples

Numbers of B. cereus in positive

(limit of detection CFU/g) samples (CFU/g)
S B9} FAEF 100% (10%) 10*~10°
271§ SA4] Hol| 2 & 6~21% 10°~10°
(all categories positive)
A 2 AF 0~100% (10) 10*~ 8 x 10°
A EF 2% (10%) <10
zE g YA F
AL ny 0% (10) <10
-4°C R 0% (10) <10
-10°C 1.& 0~100% 10*~10°
W71 55% (10%) 10°
A -5 90% (10%) 10°~10*
A et 54
- A7) 8 7R 7oCo A B 8% (10%) <10°~>10°
-8 7H7°CA ) BB F 56% (10) 10°~3 % 10°
24 27% (10) 4 ~ 40 spores /g
ZA & 75% (0.04) 0.04 ~1 MPN/g
(£*: EFSA 2005)
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Table 6. Emetic toxin production in food samples implicated in vomiting-type food poisoning due to B. cereus in Japan

Incident no. Incriminated food Toxin titer (ng/g)
1 Fried rice 1280
2 Boiled rice 640
3 Chow mein 640
4 Boiled rice 320
5 Fried rice 160
6 Fried rice 160
7 Boiled rice 160
8 Curry and rice 80
9 Spaghetti 80

10 Boiled rice 80
11 Spaghetti 40
12 Noodle 20
13 Boiled rice 10
14 Fried rice ND*

* ND: not detected (<5 ng/g)
(EA: Agata et al. 2002)

9.6°Cll A= 4r17F, 6.5°CAllA = 6.7A17F0 AT

B. cereus EA = Foll 733 AHAHS 7A]AL
ATt B. cereus EAFS] Dy, (85°COA wIAE©]
90% APEst=dl Al A7) 33.8~106°]
3, TFTIA DAk 1.5~36.2101901H, -
A E 1.8~19.13°ATE DI B. cereus®]
9o uw} xjo]E KT} Table 7& 2%
Ao W2 B. cereus EAFO] Ik & #3349
2}ol & Kot

2. pHY ¥%
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Table 7. Examples of heat resistance of B. cereus spores, expressed as time for one decimal reduction of the initial

number of spores(D)

Origin of strains Number of strains Heating Temp. D (min)
(G ) Mean Min. Max.
Milk 6 95 2.0 1.8 2.8
100 0.8 0.7 1.5
Various dairy products 25 100 3.5 2.0 5.4
Rice 6 92 22 16 36
100 4.8 42 6.3
Rice 13 95 2.8 1.5 6.0
Various foods 12 90 NC 22 >100
Cooked vegetables 52 90 NC 0.7 5.9
Spoiled canned vegetables 2 129.4 NC 0.19 0.28
Foodborne diarrhoeal cases 6 100 6.7 0.6 27
Vegetables 2 90 4.0 21.5 39.0

(33 EFSA, 2005)

0.5%(wiv) 271 3tellA= Agst RE &&=
7H14~41°C)ellA A7) 73t 28y 5%
9] NaCl 5% dlollA= 21~39°Ce] EofA gt
o] Aol #AAFJL, S 9T HA pHE=
559t 7% NaCl =04 E od 2% =21

A= Aol HZHA Ut

4. &

A2l Ak AloE $13IA1E non-thermal 7]
Zo] a7} e Ao BRyEI Jow,
dAElet dAE dAERE AMgsle] a9
=o)|71% 3t} B. cereus®] ¥AR= irradiationol]
T WS 7S e A ok

AWFA O 2 B, cereuss nutrient broth 3}l
0.1M ZAH(acetic acid), 7l7]4H(formic acid), fr
Ah(lactic acid) &2 H|&A 3} Ho} uebA] A
W EofollA B cereus®l 7S AAISH] S8l
A, 22X 22922 55 HUteid, Tk
Az, GE5AFE, N2 Flde fikto] A
2F8H= bacteriocing] nising AH-3H71% gt
ol9lo = W14}, ethylenediaminetetraacetic

acid(EDTA), polyphosphate &%= A&-¥ T},
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(Diarrhoeal toxin detection method)
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(Emetic toxin detection method)
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