A8l 55 A 5l g yiSy Al 5
4 5 yall Bacillus cereus L_iSal
e Y (any (e

) deaie s

ool fivale da 3 s Sllliia e e 3a A 5
Apla Y] i) / sall asle 3

R
Qﬁaﬁ.\\ g.“.ﬁ\ LS ¢5JS.3

Yoo Ja¥ osis Y €Y Badll g



s W’ m@ﬁ/@\c /23:93)

wm«s;;;»w CSVLJBJ}?‘@
mwwvy Ywmuw@{;

/
: U. . kﬁﬁ
/ pd / / ../

e

L N

,_u\;am\fx,a
(on) a¥1: ¥



Cd il il A i

A0S/ 3Lall a gle a8 L) 58] st (5 Allu )l o2a dlae) (o 2gl
psle Aagle jiuwaleds jn o Gllhic Gee da Ay e AL dads / aslall
LAl el / sball

D sl D sl

b Janld s 3 (ol o g1 (i 9 8 palin 37 @ ydiall
e lie Ml - dalall 25 ) ae e i - daalall 455 yall
pslall A0S /3Ll o sle aud o slall S/ dlaY) bl and
Jib dxdla 3laky dnala

Yool /) gl Yool /) gl

aul) et ) dpa g

sda Joal ¢ b il ALY J8 (e deniall oDlef dea ) ) 5 L)
e Tl s Ll Hal Al daad ) Al )

;i sl

) pex S0 e

il ¢ dgalall 455 yall

pstadl A0S /5lad) o sle and (i )

Jib Aads

Yoo/ ) gl
dialial) daad ) 43

Al oan o Lialla) a8 Uil ag i 4580 ¢ 2y 583 il cliac] o

Yool /8 /) &lis dllag Ley A80e 4l Lagd s Lgily gina 8 AUl Luddls 8

slall asle Bagle yiualeda pdal () e sl 3 paa Ll Las g
Al ) /



) gl O g Olae ¢ Aaalll Ly
m@am\w\hﬂ\
Yeol ) / ;é_.utﬂ\

;i il s sl

IR0 G0N e an KU e daadl) guac it plIS ) e ¢ Lalll pume
aclice il + dgalad) 4 yall e lie il ¢ dpalall 43yl

Ye ol ) ] :@J\ﬂ\ Yeorl ) / ;é_.utﬂ\

;&8 sl D sl

U Jaald s (G pball) Aall) giac Cou gy (g3 B el 1 (il ) Aall)l giac
aelice ind - dadadl 4yl ac e 30+ Aalad) 445 4l

Yool )/ ;@J\ﬁ\ Yool /) ;@Jtm

il Aaala / a glad) A4S Bales ABalias
odlef Lalll i 8 b ela e e ol

Dl

‘._';A‘J\ Je e sage 1 aud)
A - dadall 4 )
V~~'L/ / :é.))\ﬂ\

c«\&}!\

oS s e ullaf ) depdl) )
Ll

U PRYPAN PPECIEN RPN Py |y SVE Y|
6&&50&6@[&&4)@@@‘5‘&&)\}@&%
‘\-‘Sl—““u\—ﬂy\ﬂju\—‘éj‘&j—m‘&mj@j)
ngycdku\gfujddbal\gﬁacu\_\#bdﬂ\



(Lo ¥ Laga ieghe Al el s jla g ol
GA\ , um}d,a\y@h@ﬁssj

NETHN

o) siall g Japad) (g3ga B jal (a0

Y

5 S3

iy S

wwdd‘gm‘y}‘ﬁﬂ‘u‘yiwm@é‘go‘)ﬁwwbwwlﬁjﬁuuﬁﬁAil KPEN
JAUGJAJ\WIA.ALJJDA\ GM  daally, oJA\UAM\JJNY\QALuA3oMyUAMuaJAY\
wumwwgﬂ‘ﬂm‘j dhl\@né&&dhw\udaa‘gd)j\u%w
Catihal) A0l g abe (e liiaa g GBS (e iy LA g o dliiaf dana o (b agll) ¢ All g Agle 4
L Can) ) s b dlien g ¢ SIA G SV g ( SLAD (e lilaad lea g cpaat¥) JLAY) G Ul

ALl (ANl () (g el Gild g o Sl Bl g paii] () Lgtilgs iy B il 35 (o kg
Lol ) 5 Argliall g A 5l (B Aail) L2 gg 5 Sl £ guda o Lgan) BY Clian gy (i 93 B palea B 518
Guagl) Jlad) B A Alae lua g Adiaglia Ao Juald Gua ) giSal) 3l ) g ¢ Al jal) B 38 Al dralal)
LAY )3l 4 Laa) o

Baad) agle and Al g o slal) 4318 ol 5 Jily dralas Ay ) Jajadl (5 8 a8 o (5 g
A Jaeally e Uil je (g g)aish dyaa iy [ giSal g 8 glidh ab) o) JgiSall (adYl g Cymestia g B35
e 9 ¢ Auhmall g Apalal) CUSAY) (o s o) Jlanall 138 (B (&) abiad) i Jal) g 43 gall (S
. Llad) el ) Al

daaly — o gtal) 408 B L) LY aud ) SN g el gaud of Lpalal) L) ullats g
.\L\MY‘JJ—!}F_\A G o gisall 5 acdl) Caiy 9SS Gl B gl *Amu.uuwjauu\ KK
UJWQAOJQ\LAHM\HM\JS\@E@A@&!J& &.A:L“ u@hdﬂjdﬁ\}uﬂ*ﬁﬁﬁnb
. Gl B 8 JNA il

o) ) g} AUl (g g (al il g (5 S (e (8 e Ll g (bl Sy g cilaldll gisig
Ay S ilalS Ao ¥ gDl Ciagd) B MA Galiiall agad s Al Lgias Lol (3L plEs caY)
L o UK Lgdh g

Sa0ls daa Ju by L gl gy live (o 83 @l gAY ol jgisal) dglhs ) g padig (5 S
- PN ¢ * O‘JA;

dalial ) fal g g paliy ¢ Sy o el Uly ulally e ldial) g dlsaal) cilalsl) A<5Y
rhaad) ) g8 (0 A9 ada g AT ¢ Gulal) Gl

. el 83 G 8 SIAN e al Craa i) 138 alal] B )90 A1 OIS (e JS1T S



Py Sy 198 A () (g g (g S G il p) aY) g S Clals BV ] a0
A8 quilaa g Baeluia (ra g Ll sy ) 5S4 (AT o guadllyg (A 5815 853580 (Sl g g sl g ) 4
A8 gall g Ll ol g9 A dpiatia Gagl) 3 8 gL

LB AYI g Ll B Al yal 4yl LSk

5 S



Bacteriological and Genetical
study of Bacillus cereus
isolated from some foods

A Thesia
Subnitted 1o e Council of College of Scitnet University of
Babylon
I Partial Follillmert of e Requirement [or he Degree of Masten
i Biolocs — Biotchmol

By
Thebra Abdul A'ali AL-Kanli

TM\iY‘ WY~~O



Summary

Two hundred of milk, dairy products and different food samples
were collected from different restaurants in Hilla City, through the period
of December, Y+ +Y to August, Y+ + £,

Morphrphological cultural characterization and biochemical tests
confirmed that )+ isolates which obtained from cream, butter and
mahalabi were Bacillus cereus.

The antibiotic sensitivity tests of these isolates to ‘A antibiotics
were checked. It was found that all isolates were resistant to penicillin —
G, Ampicillin, Ampiclox, Amoxycillin and Cefotaxime, and producers of
B—Lactamase enzyme. AIll isolates were sensitive to Amikacin,
Neomycin, Doxycycline, Imipenem, Ciprofloxcine and Chloramphenicol.

The results from different experiments to detect the ability of these
isolates to produce of toxins has been done by using the laboratory
animals (local rabbits aging ¢ months and the Swiss white mice Balb/c
aging Y weeks) showed that all isolates of B. cereus gave positive skin
redness reactions, whereas 1 isolates (BcY, Bc¢, Bc1, BcA, Be?, Be)+)
showed positive skin ulcer test and three isolates (BcA, Bcd, Be) +) killed
the white mice.

Agarose gel electrophoresis showed that all isolates have two small
plasmid bands. These were checked by transformation experiments after
showing expression in  Escherichia coli. The genes responsible for
resistance of Penicillin — G, Ampicillin, Amoxycillin and Ampiclox were
located on the plasmids. Some of the structural or regulation genes
responsible for toxin production located on these plasmids, these results
were confirmed by data obtained from curing experiments.
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Materials and Methods Jaxdl (&) a5 2l gall _ ¥

Analytical Electronic Balance (Sartorius —

Germany)

Autoclave (National, Japan)
Blender (Jlassco / India)
Centrifuge (Hermle, Germany)

Compound Light Microscope (Olympus, Japan)

Deep Freezer (Idesit — Italy)
Distiller (Ogawa Seiki, Japan)

Electronic Balance (Mettler Pj 1+, Italy)

Electrophoresis Unit (Shndon, Scientific Co. LTD

England)

Incubator (Gallenkamp, England)
Magnetic Stirrer (Scientific industries, USA)

Microfuge (Eppendrof — USA)
Micropipettes(Oxford, USA)

Millipore Filter (Sartorius membrane filter GM

bH, W. Germany)
Oven (Memmert, Germany)

pH — Meter (Hoeleze & Cheluis K.G. Germany)

Pipettes (Oxford, USA)
Power Supplier (Bio Rad, Italy)

Refrigerated Centrifuge (Baird and Tatlock,

England)
Refrigerator (Frigidaire, USA)

Shaking Incubator (Gallenkamp, England)

Ultra — Violet (U.V.) Transilluminator (San,

Gabird, USA)
Vortex (Griffen & George, UK)

Water Bath (Gallenkamp, England)

o — Naphthyl Amine (BDH- England)
o — Nephthol Amine (BioMerieux — France)
Absolute Ethanol (92 %) (BDH- England)

Acetic acid (BDH- England)

\RY%

Materials ) gall v _ ¥

Equipments 3¢y — v _ ¥

ERIVEN ‘;JJJSSS\ O e

EMJA

LA

SR e MU

S e (g a e
w\ :\:\n.c dlana
98 ) e
Shoesl daa ill 3aa

-

Aiala
383 (5 38 e 2L

488y Alala

s 68 3 A Ailde sk e
ey Sile v £0 50 VY

RS o2

JPATENPERIPA I BV FEREL I PEN

Aalide alaals cilale

5ol e

3 e 5 S e 2

55 dials

Goaudidl (348 4y Cae

g
e alea

Ao gliasst A gall ¥ 3 _ ¥
Ol Jies — 4l
Cpel J 50—l Arpea
(Sl 5
SLA) yadla

-

AR
Y
Y
¥

o
AR
XY
A
9

AR
AR

YY

YY
Ye¢

~m 1t t —



Materials and Methods Jaadl (&l sk g 31 gal) // Gl Juadl)

Acetone (Diagnostic — International Inc.
USA)

Agar — Agar (Oxoid- England)
Agarose (Sigma — USA)

BaCly . YH,O (BDH- England)
Bacto — tryptone (Fluka-Switzerland)
Beef extract (BioMerieux- France)
Bromophenol Blue (BDH- England)
Chloroform (BDH- England)

Crystal Violet (Oxoid- England)

D — Arabinose (Fluka-Switzerland)
D — Glucose (Fluka-Switzerland)

D — Mannitol (Fluka-Switzerland)

D — Xylose (Fluka-Switzerland)
Ethidium — Bromide (Sigma — USA)
Ethylene Di amine—Tetra acetic acid (EDTA)
(BDH — England)

Gas — Pack (Oxoid- England)
Gelatin (Fluka-Switzerland)
Glycerol (BDH- England)

H.SO: (BDH- England)

H:BOr (Merck, Germany)
Hydrochloric acid (BDH- England)
Hydrogen peroxide (BDH- England)
lodin (BDH- England)

Isoamyl alcohol (BDH- England)
Isopropanol alcohol (BDH- England)
KyHPO: (BDH- England)

KCI (Tabb Laboratories — England)
KH:PO: (BDH- England)

KI (BDH- England)

KNO+ (BDH- England)

KOH (BDH- England)

Lysozyme (BDH- England)
Malachite Green (Oxoid — England)
Methyl Red (Merck, Germany)
MgCly (Tabb Laboratories — England)
N,N,N, N’, Tetramethyl-p-phenylene diamine
dihydrochloride (Fluka-Switzerland)
Nar HPO: (BDH- England)

Nay H«PO:. YH:O (BDH- England)
NaCl (BDH- England)

NaOH (BDH- England)
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Para Methyl Amino Benzaldehide (Fluka- Al ¥ sina) Jifia L
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Peptone (Sigma — USA) Osin
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° CIP Ciprofloxacin OS5l 5 ol | )
) IPM Imipenem pral | Y
Ve AM Ampicillin Clanaal | Y
Y P Penicillin — G z - Ol | €
Y L Lincomycin Cale SAT [ ©
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