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2.4.1 Bacillus cereus (W33IN3, 2525)
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naN 1.0-12 Pm. upzdanuntie 3.0-5.0 pm. Shuwanuelsy wiglfafioumgli 37 sem
waiea wazieseyldfigaingd 1049 evwaidea ahaﬁw%ﬁm?mﬂﬁ'aészni"n 4993
Bacillus cereus 13019 nglae Agnlae uaznieTaclumsesydula ualiaansely
vhaasulag uastheaueanesediwiin  umeiufannsaldiss Tenfnmhee
ylaser enddu woalaer wwulua nfwesen 1Bu-0ludvea uazuaning  aveives
Bacillus cereus {81 Do, WU 2.7-3.01 Wil luuwwsesiume wazwiiiu 8 winily
WoeasWines Giow 7) B. cereus o RuTIFO I “Exotoxin” Feildnuasdamataii 2
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A191991 1 Physiological Properties of Bacillus cereus

Property Test parameters Values report

Spore

Heat resistance D,.o.. (aqu/ PB suspn.)’ 1.2-36.2 min’
D ;4% (aqu./PB suspn.) 1.2-8.0 min
D, 0. (skimmed milk) 2.7-3.1 min
D,,,°. (vegetable oils) 17.5-30.0 min
z-value (aqu./PB suspn.) 6.1-9.2°C

Germination temperatures | Range (laboratory media)’ -1-59°C
(cooked rice) 5-50°C

Vegetative cell growth

pH Lower limits 4.35-49
Upper limits 9.30

a, Minimum range 0.912-0.950

Temperature Minimum range 5-15°C
Maximum range 35-50°C
Optimum range 28-35°C

Generation time Range (laboratory media,35°C incubation) | 18-27 min
(boiled rice, 30°C incubation) 26-57 min

*aqu./Pb suspn. , spores in either squeous or phosphate buffer (pH 7.0) suspension.
l’Atypical Values of 256.7 and 5122.3 min have been reported (25).

“Values apply to “initial-stage”™ germination.

#an : Doyle (1989)
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E]
#1319 2 Principal Exotoxins of Bacillus cereus

Exotoxin (synonyms)

Properties

Diarrheal enterotoxin

(Diarrheagenic factor, LRIL fluid

Thermolabile antigenic protein. MW ca. 38,000-46,000; pI 5.1-5.6.

“Multicomponent™ or subunit structure. Inactivated by proteolytic

accurnulation factor, intestinonecrotic | enzymes. Necrotic, lethal. Pathogenic role in foodbome illness and

toxin, vascular permeability factor, | extraintestinal infection.

dermonecrotic toxin, mouse lethal

factor #1)

Emetic toxin/factor Highly stable. Probably a peptide. MW < 10,000. Not formed above

Vomiting toxin/factor 40°C. Resistant to proteolytic enzymes. Thermostable at 126°C for
90 min. Sporulation associated?

Primary hemolysin Thermolabile antigenic protein. MW ca. 49,000-59,000; pI 6.3-6.7.

(Cereolysin, hemolysin I, mouse

lethal factor #2)

Thioactivated cytolysin. Neutralized by cholesterol and

antistreptolysin O. Necrotic, lethal. Pathogenic role in extraintestinal

infection.
Secondary hemolysin Thermolabile antigenic protein. MW ca. 29,000-34,000; pI 4.9-5.3.
(Hemolysin IT) Protease susceptible. In vitro activity unaffected by thiols. Cholesterol
and antistreptolysin O. In vivo toxicity not yet established.
Phospholipase-C Relatively stable enzyme complex :
(Lecitinase, egg yolk turbidity (a) phosphatidylcholine hydrolase : MW 23,000, pI ca. 6.5-8.5.
factor) (b) phosphatidylinositol hydrolase : MW 29,000, pl 5.4

(phosphatasemia factor).
(c) Sphingomyelinase : Mw 24,000, pI 5.6. Hemolytic.

Exoenterotoxin described by Ezepchunk

and Fluer

Thermolabile antigenic protein. MW 57,000. Inactivated by 60°C for
20 min. Lethal to rodents. I.V. administration to cats induces emesis.

Possibly related to diarrheal enterotoxin.

Toxin isolate by Ezepchuk et al.

Protein. MW 100,000, Activity unaffected by trypsin. Lethal. LV.
administration to cats induces fever. LRIL fluid accumulation
negative. VPR test positive. Relationship to exoenterotoxin not

known.

1 : Doyle (1989)
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2.4.2 Staphylococcus aureus (ﬁ'ﬂﬂﬁﬁti 2536)
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Twommsiitanududureuntions 10% 5. aureus susonAnasRy188s 6 iindaefiu
FauenTne3imed 15168 18un A, B, C, D, unzE (Whded Ifasfiy ¢, g ¢, szunndg
i uaned 1s TaBudaegadretuissauiudiu ) udasrilaszlanudluivaeiu oy
Fududnlnginbann tpe A amwnedeuiimuzaudemswdauns manaamsiiy
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AuemIsegudn Sﬂ%ﬂ‘cﬂﬁ%uz'nz°11Jﬁ1awqﬁuw§t‘fﬁsﬂuﬂszTﬂafﬁmfciﬁuazﬁﬂﬁs'wnw
Reoeruqadla/14



16

Aot AT 9994, °‘°“"

g

Y o o P
anyue mmmﬁwy (Fans, 2529) mm‘)u,, 1) W
enterotoxin Y9490 S, aureus uuLfluTﬂmuwuumunimaqaswmw 26,000-30,000
dsenoude Indud IndmeReduiuduriiaGendn cystine  loop @neusitnlada’lns
[ ¥
serdnnIaezdlu issnnwiinvesninezli luluvineiives enterotoxin uAazyHAmDUAY
14 [ v
SudhlendautiiezdludruiiifiuvesTumna enterotoxin ¥ila A uaz D ¥ lviAa Tsaund
=) =y oy Ld ) g 1 U o 3 < T
ga  nMIkdaTIsRYITNamMaImIesgveude iunnin  Aniuaa iz audems
afvaniviesduanmiidiiqalumeniy  mssdamsiveei daigungll 15.6-46.1
a 1t A 1al - g [ @ o A 9
afwAEY wANANGABEN 40 BTN YUAVMERUFUAL FIAYBI0 M Feldnm
3 & ad A 2 Yo
(HeN 4-6 Fluariniin wogezantemuguHYITNaADINTBINAY  enterotoxin Tiineziing
3 o o o f L ~ t o )
afrundenngiunidrdaiioguszana 10° Tnlafidensusmis wazamsonufoulda
Taena ldarnudoudldlunsmaieslsd (72 esrmwaBoa uw 15 3unil) ¥ Ultra High
Temperature (143.3 9eewa@oa Wi 9 ) lLiawisniiaie enterotoxin -~ ¥tia B nu
Y = o Ao A v 2/ T \ S do ]
ANVYTOUINANGA RsUuB MRS ANTeY Duioziae S, aureus VAR AGINUT
b4
lifremsewsdluiy1d dminus Inaemsthudnly
2 & ) a wa =2 A a A s 4 A
MIRBUTD S. aurens Turpsilfiiamsfetlomaunioadlusmsousede e
o 3 o a a o & a 3 ¥
fuamsiigay Tnvesgdunidsiiaou laeduniens i luemsfeuserlszinm 7.5 %
} 4
1 0 = é ooy
uagldimauuutiveanslfie  Wewnn S awreus musoadrveulvinadanuea
b 4 i 4 14
P $ ] (] LYY a a [ 4 A
(lecithinase) figsadeslduaeld  Aufuvisudylduasasluemsnldfesse  we
k4 14
anuazanlunisuondedl 19U Baird-Parker, Egg yolk agar Wag Mannitol salt egg yolk

agar (Hudu

3199 3 Properties of the Enterotoxins

néémgo')um- m;p?p?) miwnmwmk".l’.

o @0 Shunprainfol aw’«)\"v;.ﬁ,.muﬁ"‘m

Molecular weight : 26,000-29,000 daltons
Isoelectric points : 7.0-8.6

Absorbance : Peak at 277 nm
Enzyme resistance : Trypsin and pepsin

Monkey emetic dose
Intragastric : 5-20 Jg/animal
Intravenous : 0.02-0.5 Lg/kg

131 : Doyle (1989)
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1. Buffered peptone water
amM1IudePCA
9111349 Mannitol Egg-yolk Phenol Red Polymyxin Agar

9IM13Mn 7 Nitrate

2

3

4

5. ©IM5UA9 Nutrient
6. D117 Nutrient gelatin

7. 8113 Voges Proskauer

8. #foulnsu (Gram stain reagents)

9. BINIIHDI Tryticase soy

10. @M 1511¥8 Mannitol Salt Phenol red wara laiuag
11. ®IM13HDIBrain heart infusion

12. " ENIZAIY (Rabbit plasma) drvsuimsnaaenionlasi coagulase

3.3 YuneuiarITNITNARLY

3.3.1 mamisula

v 14 E4
1. saimiindunaudien il @asiu %)

utlevuuils 100 %
1 9 %
oA 1 %
niio 1.75 %
vhwa 5 %

uuwetlseen Tudu 4 %
e 5 %
1. WEUEIUNTUANY AenTeNa Tassznaudaufidiunsiidhdudeou  1éh
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332 msm’%‘amﬁ';a Bacillus cereus
1. L?:mzé’;’au?qw?‘lummstﬁ’mée Nutrient Broth
2. ﬁué@‘?}qmwgﬁ 35-37 DeAuTaIFYe
3. A eiBnade Taoiidennde 2.1 1lsganas 1.0 ml. inoculate Tu peptone
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tiiorian inoculate ashuutleTney Tdnmnduduveudorszana 10° cve
333 mawioude Staphylococcus aureus
FusudeasumsiIoude Bacillus cereus TasWESinadotszsna 10° cfwmi 39
orinan inoculate astundliInee Idmnududuvesderlszin 10° cfu/g

9
334 ﬂ’liﬁi’lﬂk%’t) B. cereus 10 S. aureus ’s’l»ﬂﬂ

3341 1hlafldonde 1 sy 3 dadsd
- Taeudi 1 fudaesnniugy Tifims inoculate L%ﬂi}ﬁl&ﬂ%ﬁﬂ"]muﬂﬂﬂ
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3342 thiam 3 damsindiuna 22, 2 Tus fgungiides
3342 vnevdigungd 350 ssenvusuled Hunar 2530 widt
33.5 NSANMISIUINGE B cereus UnY 5. aureus MuMEsmaniinla (AOAC, 1995) uag
(BAM, 1976)

o w 1

et lannde 3.3.42 Wimsasonidedt
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©1%175 Mannitol Bgg-yolk Phenol Red Polymyxin Agar udatiufigamai 37
psniwaiien Shuna 24 $2lu %z‘lﬁiﬂiﬁﬁﬁﬁ'mmjuﬁmam Tnlall
thnduiuwa lnsnsnageunisduniidie3s
- mstoudunsy 30 B. cereus

NN : 90 B cereus Tanuaizfiuviou Anfing

- MIdoTAAILNAAY NAdaL laUe NS nutrient gelatin

AL : Aunsovasumaea1du lanelu 24 92 Tusiiguvgil 20
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MARNUIN V.

sinansdnuazinlaiive e Bacillus cereus WAz Staphylococcus aureus

£ J&
STHISIA0NYE MYP

4. o - g & =d
sUi 1 dnwnue Ialaliveudse Bacillus cereus 19078 streak plate VUDIMIIANYD

Mannitol - Egg-yolk Phenol Red Polymyxin Agar (MYP)

P 4
smTIBouSe MSEY ¥ Staphyilococcus aureus UM MS-EY
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X A
MINATOLUATINITALUTO

1. Nitrate broth

Meat extrate 3.0 g.
Potassium nitrate 1.0 g.
Peptone 50 g.
Distilled water 1600.0 ml.

k4 []
151 pH 7.0£0.1 Fmsaindefiguugd 121 eameadoa Wunm 15w

2. Nutrient agar

Beef extract 3.0 g
agar 15.0 g.
Distilled water 1000.0 ml.

-
5% pH vy 7.0 ms ddiefigunall 121 essesados Hunar 15wk

3. Nutrient gelatin medium

Beef extract 3.0 g
Sodium chloride 30.0 g
Peptone 5.0 g.
Gelatin 10.0 g

Distilled water

1000.0 ml.

g v
50 pH ity 7.0 hnsashudedigungil 121 eseuwadon Whuna 15w

31



4. Voges-Proskauer (VP medium)

5.

Peptone 7.0 g
di-Potassium hydrogen phosphate 5.0 g.
Glucose 5.0 g
Distilled water 1000.0 ml.

~
Um

10% Sodium chloride Trypticase Soy Broth (TSB + 10% NaCl)

Pancreatic Digest of Casein 170 g
Papaic Digest of Soybean Meal 30 g
Sodium chloride 1000 g
di-Basic Potassium Phosphate 25 g
Glucose 25 g
Distilled water 1000.0  ml.

=n

o A A a
wimsaidefigumall 121 esrmadea Eunal 15w

6. Mannito! Solt Phenol-red Agar (MS)

Peptone 10,0 g
Meat extract 1.0 g
Sodium chloride 750 g
D(-) Mannitol 100 g
Phenol red 0.025 g.
Agar 120 g
Distilled water 1000.0 ml.

o v 4 4 - o a
NINITAUFONGUNQY 121 DIFNYQIHHN Funan 15 Wi
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7. Brain Heart Broth (BHI)

Nutrient substrate (extracts of brain and heart and peptones)

D(+) Glucose
Sodium chloride
di-Sodium hydrogen phosphate

Distilled water

o A 4 a ~ 'ﬂ o:
Vl']ﬂ'ﬁm‘lﬁfﬁmqmﬁ@‘u 121 s3A Qe UUNaT 15 U

A3IA38Y Egg yolk

¥ [
w14 lavTeresnsluueanegaddosa 70 Wunan 2 ¥l

v 4
une 1ag73 aseptic asluvangiruyjuuia 250 Uadaas Neiugouds

8. Mannitol Egg-yelk Phenol Red Polymyxin Agar

Peptone

Meat extract

D-Mannitol

Sodium chloride

Phenol red, 0.2 per cent solution
Agar

Distilled water

10.0

1.0
10.0
10.0
12.5
15.0

887.5

5 ® ® 0w

ml.
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275
20
5.0
25

5 ® ® ® @

1000.0

Fd
Ntiuaen L 19

b 4 ]
Sy pH 7.1 fmsaiudeiiquugil 121 ssruwadiver o 15 wd

9. Buffered peptone water
Peptone
Potassium dihydrogen phosphate
Sodium chloride
Disodium hydrogen phosphate
Distilled water

10.0
1.5
59
9.0

1000.0

" ®

2

Y e
151 pH 7.0 imssiuFefiqungil 121 ssruwaidoa Hunm 15w





