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ABSTRACT

Twenty five (25) samples from each type of selected chicken meat product (filets, nuggets,
shawrma and kofta) were collected from different supermarkets in Egypt and subjected to
bacteriological examination. The results revealed that the mean value of total aerobic and
Staphylococcus aureus bacterial count was the highest in Kofta (2. 5x10°%, 5.4x10° respectwely)
enterobacteriacae while the highest count of enterobacteriacae recorded in showarma (6. 2x10° ).

Regarding the isolation percentages of which were 40%, 44%, 60% and 68% in chicken
filets, nuggets, shawrma and kofta, respectively. Meanwhile the frequency distribution of
Salmonellae spp. were 4%, 12% and 16% for nuggets, shawrma and kofta respectively. CL
perfringens were 12%, 16%, 24% and 32% respectively, ClL perfringens typing revealed that
type (A) was the most predominant than type (D)..

Antibiogram test revealed Staph. aureus were highly sensitive to tetracycline, erythromycin
and penicillin G, while all tested isolates of C. perfringens were highly sensitive to
chloramphenicol, tetracycline and penicillin G. Also Enterobacteriaceae spp. where highly
sensitive to tetracycline, ampicillin, chloramphenicol and oxytetracycline, While Salmonella
spp. were highly sensitive to chloramphenicol and ampicillin.

PCR is a rapid direct diagnostic assey of Staph. aureus enterotoxins SEA, SEE & SED genes
of enterotoxins could be amplified .

Recommendations for production of high quality chicken meat product were discussed.

" INTRODUCTION pathogenic bacteria leading to harmful effects as
food infection or intoxication among consumers
(4). Such contamination may render the product
of inferior quality or even unfit for human
consumption (5, 6). Heavy bacterial loads enter

Buring the last decade, the demand of meat
and chicken ready to eat products has increased
in Egyptian food markets and receive a real
consumer preferability because they represent i ) : . . )
quick easily prepared meat meals and solve the the processing operations with the raw maerial

1 h _— . : or h'vi_ng birds and these bacteria tend to
I();?b em of shortage in fresh meat of high price disseminated throughout the plant during

. processing (7).

Chicken meat constitutes an excellent source
of high quality, easily prepared and digested
protein of the first class which contains all
essential amino acids, high proportion of

During processing most of the microflora
changes from in general gram positive rods and
micrococci to most frequently gram negative

unsaturated fatty acids and less cholesterol, also E’achi?it " m final A tP 1'0;1 uets mcludmg

it characterized by versatility in menu planning, Seudomonas, ciinobacter an

2.3) Enterobacteriacae,further more pathogens as
,3).

Salmonellae, Campylobacter, Clostridium

The processing, handling, distribution and  perfringens and Staphylococcus aureus also
storage as well as marketing of most chicken contaminate the final product (8,9).

products constitute a public health hazards either

due to the presence of spoilage bacteria

responsible  for unfavorable changes or

Staph. awreus is the most prevalent
contagious pathogens, which rapidly and easily
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transmitted ,as well as it cause a zoonotic disease
which transmitted to human being, due to the
permanent interchange of Staph. aureus from
humans to animals and the reverse occurs as a
result of the close ecological relations between
man , environment and animal. This is the
characteristic of the modern way of production
in the food sector (10). Also Staph. aureus
produces powerfull of enterotoxines which
causes human food poisoning (11,12).

Broilers are considerable reservoir for
Salmonella infections in man due to the ability
of salmonelia to proliferate in the gastrointestinal
tract of chickens (13).The contamination of food
by Coliforms leads to clinical signs including
fever, nusea, vomiting, diarrhea and abdominal
cramps ({4). While consumption of food
containing spores of anaerobic bacteria grown in
the intestine and released toxins caused illness in
human with high mortality rate (15,16).

It is cleared that the global importance of
food safety is not fully appreciated by many
public health authorities despite to the contact
increase in the prevalence of food bome illness.
In Egypt, it 1s considered that, the main cause of
high mortality rate among infants and young
children up to 400 deaths and 5 million illness
each year is caused by contaminated meat and
poultry products (17,18).

The hygienic condition of chicken meat
product can be assured by the application of
hazard analysis critical control point (HACCP)
which is a well accepted systematic program for
identification and control of microbiological
hazards is associated with poultry processing
(19,20).

Isolation and identification 01’ Staph. aureus
enterotoxins genes was time consuming and the
cultures need to be handled with care because of
the zoonotic potential. The biological activitiy of
toxins remains unchanged even after thermal
processing of food (21). Using PCR assay as an
alternative method in routine diagnosis for rapid,
sensitive, and specific simultaneous detection of
Staph. aureus enterotoxins genes in clinical
solales (22,23 ).
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The aim of the present work was to study
the bacteriological profile of some Egyptian
chicken meat products with special reference to
food poisoning. In addition, using polymerase
chain reaction (PCR) test to diagnosis of staph
aureus enterotoxins directly in chicken meat
product and antibiogram of bacterial isolates.

MATERIAL AND METHODS
Samples

Twenty five samples from each of selected
chicken meat products (filets, nuggets, shawrma
and kofta) were purchased from different
supermarkets in Egypt. The collected samples
were transferred to the laboratory in an ice bag
without delay for bacteriological examination
APHA (24).

Bacteriological examination

The collected samples were prepared
according to the technique recommended by
ICMSF (25) for aerobic and anaerobic
bacteriological examination.

A. Bacterial count
1-Aerobic count

The total bactenial count /gm was done
according to APHA (24) the standard plate count
agar in duplicate plates and incubation was done
at 30°C for 48 hour.

2-Staphylococcus aureus count

The technique recommended by FAO (26)
was applied by using Baird parkers agar, the
plates were incubated at 37°C for 24 hours, the
presumptive colonies were tested for coagulase
activity.

3- Enterobacteriacae count

The technique recommended by APHA (24)
using violet red bile dextrose agar at 45°C was

carried out the plates were incubated at 37°C for
24 -48 hours.

B. Isolation of some food pathogens
1-Aerobic isolation

Cultural methods were made from the
collected samples by sterilizing the exposed
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surface of the sample and cutting down small
piece from the deeper parts ,and inoculated
directly into nutrient broth, and aerobically
incubated at 37°C for 24 hours, then
subcultured onto nutrient agar , blood agar ,
MucConky bile salt lactose agar, crystal violet
blood agar and Baird parkers agar media for
isolation of Staph. awureus, and Eosin
Methylene blue agar media for isolation of
Enterobacteriacae , all inoculated plates were
incubated aerobically at 37°C for 24-48 hours.
Suspected colontes onto the surface of these
media were identified by studying characters
of the colonies as well as Gram’s stain, then
identified morphologically according to the
previously method described by (27, 28).

One single colony showed typical colonial
appearance and morphological characters was
picked up and streaked into semisolid agar
media and incubated at 37°C for 24 hours , for
further identification.

The pure colonies were biochemically
identified (29,30). The Gram negative bacteria
included Enterobacteriacae family were typed
(37).

2-Isolation of Clostridia perfringens

A loopful from a small piece of the deeper
parts of the sample was inoculated into tubes
of freshly prepared Robertson’'s cooked meat
medium at 37°C for 24 hours. Loopful from
each tubes was streaked onto the surface of
10% sheep blood agar, then incubated
anaerobically at 37°C for 24 hours. The plates
were examined for characteristic colonies of
genus  Clostridium. Subcultures  from
suspected colonies in cooked meat broth were
made for further biochemical identification
(32-34).

Typing of C.perfringens isolates was done
by the intradermal inoculation test in guinea

pigs (35).
Susceptibility of
chemotherapeutic agents

isolates to

Antibiogram of antibiotic sensitivity test
on the pure subculture of the prevalent isolates
was carried out to detect the drug of choice

135

against different types of bacteria by using
disc agar diffusion methods (33, 36).

Extraction of Staph. aureus enterotoxins
DNA and PCR determination

Isolated Staph. aureus strains were
incubated overnight in 10 ml brain heart
infusion broth (Oxoid), centrifuged at 500g,
for 15 min the sediment was discarded and
supernant was subject to toxin determination
and resuspended in 0.5 ml TE buffer (10 mM
Tris, 1 mM EDTA - pH 8).

Total cellular DNA was extracted using
Qiagen DNA extraction kit (Qiagen, Germany)
according to manufacturer’s protocol for
gram-positive bacteria. The extracted DNA
from chicken product samples (4 positive
samples for Staph aureus) was dissolved in 25
wl sterile distilled water and stored at ~20°C
until further use.

Multiplex PCR was performed on the
extracted DNA of the isolated bacteria to
clarify the presence of enterotoxins genes type
A, B, C, D and E as previously described in
detail (37) .

Primers for Staph aureus enterotoxins

Specific oligonuclotide multiplex primer
assay as shown in Table I (synthesized by
MWG-Biotech AG, Holle & Huttner GmbH,
Germany), designated (37) was used for rapid

diagnosis and typing of staph aureus
enlerctoxins.
Stuph. aureus enterotoxins DNA
amplification

The PCR was performed according to the
previously described technique (37), in a
touchdown thermocycler in a total reaction
volume of 30 ul containing 2.5u! of extracled
DNA, 1 pl of each primer (10 pmol/ul), 0.6ul
of deoxynucleoside triphosphate (10 mmol/L),
3 ul of 10 X thermophilic buffer (Promega),
1.8ul of MgCly (25 mmol/L), 0.1 ul of Taq
DNA polymerase (5 U/ul), and complete the
reaction volume using distilled water in 0.2-nl
reaction tube. The presence of PCR products
was determined by electrophoresis of 10 pl of
the DNA product in a 1.5 % agarose gel with |
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X TAE buffer (40 mM Tris-HCI, 1 mM
EDTA/L, 1.14 ml/L. glacial acetic acid, pH
7.8) at a voltage of 4 volts /cm and stained
with 0.5 mg/ml ethidium bromide and the
Fluorescent bands were visualized with a TV
transilluminator and photographed. A 100-bp
DNA ladder (Gibco BRL) was used as a

136

molecular marker. Amplification was obtained
with 35 cycles. Each cycle involved initial
denaturation at 93°C for 3 minutes,
denaturation at 92°C for 1 minutes, annealing
at 52°C for | minutes , and extension at 72°C
for 1 minutes. The final extension was
performed at 72°C for 7 minutes .

Table 1. Oligonucleotide primers used for amplification of various type of staph. aurcus

enterotoxins

Genes Oligonucleotide sequence Size
(bp)

Se AF (5°-TTGGAAACGGTTAAAACGAA-3") 120

Se AR (5 GAACCTTCCCATCAAAAACA -3)

SeBF (5°- TCGCATCAAACTGACAAACG -3") 478

Se BR (5- GCAGGTACTCTATAAGTGCC -3")

Se CF (5°- GACATAAAAGCTAGGAATTT -3') 257

Se CR (5"- AAATCGGATTAACATTATCC -3")

SeDF (5°- CTAGTTTGGTAATATCTCCT -3') 317

Se DR (5-TAATGCTATATCTTATAGGG -3')

Se EF (5-TAGATAAAGTTAAAACAAGC -3") 170

SeER (5- TAACTTACCGTGGACCCTTC -3")

The presence of PCR products was is paid to the total count of aerobic bacteria

determined by electrophoresis of 10 ul of the
DNA product in a 1.5 % agarose gel with 1 X
TAE buffer (40 mM Tris-HCl, 1 mM EDTA/L,
[.14 ml/L glacial acetic acid, pH 7.8) at a
voltage of 4 volts /em and stained with 0.5
mg/ml ethidiom bromide and the Fluorescent
bands were  visualized with a UV
transilluminator and photographed. A 100-bp
DNA ladder (Gibco BRL) was used as a
molecular marker.

RESULTS AND DISCUSSION

Unfortunately, chicken meat products offer
ideal medium for microbial growth as they are
highly nutritious, have a favorable pH and are
normally lightly salted or not salted at all (38).
The results in  Table 2, illustrates the
microbiological profile of some Egyptian
chicken products, several previous (18, 39, 40)
illustrated nearly the some quality . In addition to
pathogenic bacteria, special attention in the
hygienic production and storage of chicken meat

(Table 2) which are considered indicators of
microbiological quality (12,39).

If the total count of aerobic bacteria is high,
the risk of spoilage consequently is high (41).

Similar studies were carried out in South
Africa (42,43). Because of the inability of some
enteric  pathogens to ferment lactose,
enumeration of all enterobacteriacae family
instead of only enumerating coliforms or fecal
coliforms in food is advocated as this family
included many species that are enteric pathogens
and the enumeration of the whole group could be
used as a good indicator of the level of
sanitation, fecal contamination and possible
presence of enteric pathogens (44).

Mean total staphylococcal counts which
considered as an important indicator for the
hygienic condition of food (45) s depicled
Table 2.

Poultry and poultry products ranks first or
second in food associated with diseases in most
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of the countries all over the world which in the
USA ranked third of the reported food-borne
diseases out breaks (46). Epidemiological
reports suggest that poultry meat is still the
primary cause of human food poisoning (47),
because the microflora of poultry itransferred

137

Processed raw poultry meat naturally
harbors bacteria. most of them are responsible
for the spoilage of poultry meat. However,
poultry products can harbor food bormne
pathogens from which salmonella, C
perfringens and Staph. aureus (48).

from the primary production

production lines (9).

sites to the

Table 2. Mean counts of bacteria isolated from some Egyptian chicken meat product

Sample Aerobic plate count Enterobactericae Staphylococcus
count aureus count
Filets 1.3 x 10° 2.6x 10 20x 107
Nuggets 7.1x10° 50x 10° 3.1x10°
Shawrma 54x107 6.2 x 10° 1.7 x 10°
Kofta 25x10° 33 x 10° 54x 10
The results in Tables 3.4, showed the chicken filets. Similar results were reported

frequency distribution of C. perfringens and
typing which revealed that type A was the most
predominant than type D. Previous study has
been found that type A superior to type D which
act as the main cause of food peisening in man.
C.  perfringens is  highly  proteolytic
microorganism arid considered as one of the
major cause of spoilage of meat and poultry
products, the strains implicated in outbreaks of
food poisoning particularly of products have
spores surviving heating at 100°C (ICMSF, 45).

Salmonellae is one of the microorganisms
mostly frequently associated with outbreaks of
illness spread by food. Mecat in general and
poultry in particular are the commonest source
of food poisoning by salmonellae (49). It is
tailed to be detect salmonellae spp in samples of

(40,50,51).

The annual cost of medical treatment of
salmonellosis, in addition to loss of productivity,
imposes a significant financial burden on many
countries (52).

Staph. aureus is one of the most specific
microorganisms responsible for food poisoning
among human being due to production of
enterotoxins (72). Contamination of food with
Staph. aureus is important in the evaluation of
safety and hygienic quality of chicken meat
powerful and investigation of the aetiology of
focd poisoning. Food poisoning with C.
perfringens and Staph. aureus enterotoxins can
occur when chicken meat contaminated by large
number of bacteria during processing and
preserved at temperature higher than 14°C
(53.54).

Table 3. Incidence of food borne pathogens isolated from some Egyptian chicken meat

product

C. Perfringens Salmonellae Staph. aureus

Samples No. of No. of No. of
To Yo %

samples samples samples
Filets 3 12 - - 10 40
Nuggets 4 16 1 4 11 44
Shawrma 6 24 3 12 15 60
Kofta 8 32 4 16 17 68
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Table 4. Typing of C. perfringens isolated from some Egyptian chicken meat product

The wide use of chemotherapeutic drugs
may produce a new resistant strain for this
reason the first steps in treatment of aerobic and
anaerobic infection is the use of appropriate
chemotherapeutic agent. So the kind of antibiotic
should be selected on the basis of its sensitivity
which could be detected by laboratory
examinations as shown in Table 5. Staph. aureus
were  highly  sensitive to  tetracycline,
erythromycin and penicillin G, while most of
these isolated were highly resistant to
chloramphenicol, ampicillin and nitrofuranton
which support previous study (55} While all
tested isolates of C. perfringens were highly
sensitive to chloramphenicol, tetracycline and
penicillin G while most of these isolates were
highly resistant to neomycin, erythromycin and
ampicillin. Similar sensitivity of the organism
has been reported from cases bovine mastitis
(56).

Enterobacteriaceae  spp.  were  highly
sensitive to tetracycline, ampicillin,
chloramphenicol, and oxytetracycline while
highly resistant to erythromycin, nitrofurantoin
and moderate resistant to neomycin. While
Salmonella spp. were highly sensitive to
chloramphenicol and ampicillin - and  has
moderate resistant to penicillin G, tetracycline,
oxytetracycline and neomycin.

The result of Staph. aureus mvestigation
enforced us for advanced study us for further by
application of PCR technique where rapid
pathogen identification is vital to the food
industry and increased public health protection.
PCR is highly sensitive specific and rapid

Toxigenic isolates
Samples Type A Type D Total
No. of No. of
% T
samples samples
Filets 2 66.7 1 33.3 3
Nuggets 3 75 1 25 4
Shawrma 4 66.7 2 332 6
Kofta 6 75 2 25 8
method and  substitute  biochemical and

serological characterization of the pathogen (57).
PCR showed the same results of traditional
methods for Staph. aureus isolation from
samples.

Fig.1, show four chicken product samples
representative for positive Staph. ayreus isolates
selected and subjecied to PCR enterotoxins
analysis. The specificity of the oligonucleotide
primer was confirmed by the positive
amplification of LanelSEA & D (120bp and
257bp) fragments respectively, while Lane 2 and
4 SEE (170bp) fragments and Lane 3 SEA
(120bp) fragments from the extracted DNA of
Staph. aureus.

These results suggest that the PCR assay 1s a
rapid and extremely sensitive procedure, for the
detection of enterotoxins genes in clinical
isolates of Staph. aureus (22,23 ).

Results of our study are indicative for
contamination  and  inadequate  hygienic
conditions in the production and processing of
chicken meat products.

Finally to improve the hygienic quality of
Egyptian chicken meat products to be safe for
hurmnan consumption the contamination must be
reduced by  implementing  satisfactory
manufacturing practices and effectively training
plant workers in hygiene, safety and quality

assurance; application of strict hygienic
measures during handling preparation and
serving the products.
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Table 5. Antibiogram of antibiotic sensitivity to the prevalent isolates

AT# 5 Staph. aureus C. perfringes | Enterobacteriace Salmoneliae
Antﬂmcr?bm} 4 N=18 P ,\{ g g N=8 N=7 |
i i RII|S|R[1]S |  R]JI|S|IR]|I]|S
Chloramphenicol = 2 - 0 g > b B : - 2 i
: RO 120 - 10 0 [100]125]125] 75 [142° - | 83 |
bt 1 1 8 0 0 8 | - 1 7 3 12 3 1
j 010187 0 0 100 - [125]87514281285142.8]
St i L2 1 47 010438 ) 2 LF 1.8 L tI 1IN ¢
o Jwj70] ¢ [ ¢ J100] 25| 25 ] 50 [142 14.2}57.1
Mitrofurantion b 2 2 4 2 3 4 1 3 2 ! 4 -
60 | 20 | 20 1 50 {25 [37.5] 50 [12.5/37.5]28.5 14.2]57.1|
Oxytetracyclin 2_ 2 - 3 i : 3 ! II 4 SR, - I
20 | 20 [ 60 [37.5] 25 |37.5[12.5[12.5] 75 [42.8 42.8] 142 |
R 4 | 2 | & 5 ‘ 2 9 3 1 5 S R 3 |
40 | 20 | 40 | 625) 25 | 25 |37.5]12.5/62.5]|28.5 285]|42.8}
R, ] 1 {816 .21 0 | 4 3 13 1 4 2 |
po® 10 11018 | 75 125 ] 0 [ 50 | 25 137.5]14.257.11285|
At 8 | 1 125 | 2 1 2 | 1% R 5
&0 | 10120 16251 25 [125] 25 | - [875[14201142] 71 !

R. Resistant

N= No. of isolates

i, Intermediate

S. Sensitive

Fig.1. Gel analysis of .

M :

R-a

1006 maarker. ©1: Coomtrp
e D ( 120bp and 2570}, i ne

o

mplified Sfapa.

pasitiyve for SEB

ind $8EE |

&

«22: Control positive
oned SEA (1200p)

1 2US enleroloxing gene sequences

tof SED &E, Lene 1 SEA



Nahia et al.,

REFERENCES

1.Reham A Abou Hussein (2007): Detection of
food mediated pathogens in some meat and
chicken products by using recent techniques.
Ph.D. Thesis, meat hygiene, Fac. Vet. Med.,
Benha Univ.

2.8mith D M (2001): Functional properties of
muscle proteins in processes poultry products
in poultry meat processing. Ed. Sams, AR,
CRC, Press.

3.Boisoglou N A ,Fiorou P, Christaki E ,
Flstouris D J and Spais A B (2003):
Effect of organo - essential oil on
performance of chicken and on iron ~induced
lipid oxidation of breast, thigh and abdominal
fat tissues. British Poultry Science, 43: 223-
230.

4.Huvs G ,D'ttaene K Eldere J Holy A and
Swings J (2003): Processing plant
Molecular diversity and characterization of
tetracycline-resistant Staphylococcus aureus
isolates from a pouitry. APPL. Esviron.
Microbiol 71:574-579.

5.Bacumler A J, Hargis B M, Tsolis R M
(2000): Tracing the origins of salmoneliae
out breast Sci. 287:50-32.

6.Beli FE, Duraku E, Telo A (2006i):
Salmonellae serotypes isolate3d from chicken
meat in Albania. Int. J. Food Microbial.
71:263-266.

7.Zhang L, Davis M A and Conner D E
(2001): Poultry borne pathogens: plant
considerations poultry meat processing
chapter 9 ISBN CRC press. US.

8. Altabari G and Al-Dughaym A M (2000):
The role of sanitary inspection of meat in
relation of food poisoning. The second annual
scientific meeting for environmental hygiene
(meat hygiene) Riyadh.

9.Fries R (2002): Reducing salmoneliae
transfer during industrial poultry meat
production. World poultry Sci. J. 58.

1 Forbes B A, Sahm D F and
Weissfield A S (1998): “ Diagnostic

14C

Microbiology” 10% ed. Mosby Inc. 11830
west Line

11.0rden J A, Goyache J, Hernandez J,
Domenech A , Suarez G and Gomez
Lucia E (1992} : "Detection of
enterotoxins and TSST- 1 secreted by
Staphylococcus  aureus  isolated from
ruminant mastitis. Comparison of £ELISA
and Immunoblot. " J. APPI. Bact. 72 (60):
486~ 489.

12.Abu-Ruwida A S, Sawaya W N, Dashti
B H, Murard M and Al-Othman H A
(1994): Microbiological quality of broilers
during processing in a modern commercial
slaughter house in Kuwait J. Food Prot. 57.

13.Chang Y H  (2000): Prevalence of
Salmonella spp. In poultry broilers and shell
eggs in Korea. J. Food Prot. 63 (3): 655-658.

I4Varnam A H and Evans M G (1991;:"
Food bome pathogens” An illustrated text.
Wolf Publishing Ltd.

15.Gracey L F, Collins DS and Huey RJ
(1999): “ Meat Hygiene” 10™ ed. Horcourt

Brance and company.

16.Food and Drug Administration (FDA)
(2001): Food-bome Pethological
Microorganisms and Natural  Toxin
Handbook. Prepared by center of food
safety and applied nutrition.

17.El-Seifi A , Kamel M , Mohi Edein A ,
Zaghloul E, Podgore J K, Masnour N
S and Mtkhail F  (1985): Parasitic
bacterial and viral etiology of acute diarrhea
in Egyptian children. Med. J. Cairo Univ.
Cited after Negm. M. A.

I8.Gomaa N F, Fawzi M Ibrahim N K and
Ghoneim E (2002): Assessment of safety
of frozen foods. J. Egypt Public Health
Associ. 77(5-6).

19Tza K  (2002): The HACCP system
apposition Athens Greece.

20.Arvanitogiannic K (2003): The HACCP
papasotiriou Athens Greece.



Zag. Vet. J.

21.Chapaval L. , Moon D H , Gomes J E ,
Duarte F R and Tsa S (2006):Use PCR to
detect classical enterotoxins genes and toxic
shock syndrome toxin-1 gene in
Staphylococcus aureus isolated from crude
milk  and  determination  of  toxin
productivities of S.aureus isolates harboring
these genes. J.Arq.Inst.Biol. 73:165-169.

22.Tkacikova L , Tesfaye A and Mikula I
(2003): Detection of the Genes for
Staphylococcus aureus Enterotoxin by PCR.
Acta. Vet. BRONO 72 : 627-630.

23.Anvari S H , Sattari M , Forozandehe
Moghadam M , Najar Peerayeh S H and
Imanee Fouladi A A (2008): Detection of
Staphylococcus aureus Interotoxins A to D
from clinical sample by PCR. Research J. of
Bio. Sci. 3 (8): 826- 829,

24.APHA (1992): Standard imethods for the
examination of dairy products. American
Public Health Association 16" Ed.
Washington DC.

25.ICMSF (1978): International commission on
microbiological specification for foods. 2™
edition Toronto Press. London

26.FAQO (1992): Food and agriculture organized
manual of food quality control. Part 4 Rane
Italy.

27.Kloss W E and Schleifer K H (1986):
Bergey's manual of systematic bacteriology.
Vol. [l Willhams and Wikms London.

28.Barrow G L and Feltham R K (1993):
Cowan and steel's manual for the
identification of medical bacteria 3™ ed.
university press Cambridge.

29.Cruickshank R, Duguid I P, Marmion B
and Swain R H  (1975); Medical
microbiology 12" ed. Livingstone Iowa
New York.

30.Quinn P J, Markey B K, Carter M E,
Donnelly W J and Leonard F C (2002):
Vet. Microbial and Microbial Disease
Blackwell Sc. UK.

141

31L.Krieg N R and Holt J G (1984): Bergey's
Manual of Systematic Bacteriology. Vol. (1)
Williams & Wilkins Baltimore.

32.8mith L D and Holdeman L V (1968):
The pathogenic anaerobic bacteria. Pp. 201-
205. 1% Ed. Charles C. Thomus spring ficld
USA.

33.Koneman K W,Allen S D, Dowell V R
and Sommers H M (1992): Color atlas
and text book of diagnostic microbiology.
2™ ed B. Lippicott Co. London.

34.Collee J G, Duguid J P, Fraser A G,
Marn B P and Simmons A (1996):
Mackie and McCartney practical Med.
Microbial. 14™ ed. Churchill Livingstone
N.Y. London.

35.0akley C L and Warrack G H (1953):
Routine typing of Clostridium
perfringens.J.Hyg. Camb.51:102-107

36.Finegold S M and Martin W J (1952):
Bailey and SCOtt's "Diagnostic
microbiology” 6™ ed. The C.V. Mosby Co.
St. Lewis Toronto London

37 Johnson WM, Tyler SD, Ewan E P,
Ashton F E, Pollard D R and Rozee K R
(1991): Detection of Genes for Enterotoxins
Exfoliative toxins and toxic shock
syndrome toxin in Staphylococcus aureus
by the Polymerase Chain Reaction. J. of
Clintc. Microbiol, 29(3): 426-430.

38.Johnsten R W  and Tompkin R B
(1992): Meat and poultry products "In
compendium of methods for the

microbiological examination of foods" Publ
American Public Health .

39.Capital R, Alonso-Calleja C, Garcia-Arias
M , Moreno B , Delcamino M and
Carciafernandez  (2002b): Methods to
detect the occurrence of various indicator

bacteria on the surface of retail poultry in
Spain. J. Food Sci. 67.

40.Pointon A, Sexten M, Dowsett P, Saputra, T,
Kiermeier A, Lorimer M, Holds G, Arnold
G, Favos D, Combs B, Fabiansson S,
Raven G, McKenzie H, Chapman A and



Nalila et al.,

Summor J (2008): Abseline survey of the
microbilogical quality chicken proteins and

carcasses at retail in two Australian states. J.
Food Prot. 71{6).

41.Alvarez-Astorga, Capita M. R., Alonso-
Calleja C. Moreno B. Delcamani M. and
Garcia-Fernandez (2002): Microbiological
quality of retail chicken by products in
Spain Meat Sci. 62

42.Geornaras I, Dejesus A Vangyl E and
Von Holy A  (1995): Microbiological
survey of a south African poultry processing
plant. J. Basic Microbial. 53 (2).

43.Goksoy E O, Kirkan S and Kok F (2004):
Microbiological quality of broiler carcasses
during processing in 2 slaughter houses in
Turkey. Poultry Sci. Assoc. Inc. §3.

44.Hitchins A D, Hartman P A and Todd
Ec D (1992): Coliforms Escherichia coli
and 1ts toxins. In compendium of methods
for the microbiological examination of food
3™ ed. Vandenzannt. C. and splitt stosses
D.F. Editors APHA.

45.1CMSF (1996): Microorganisims In foods.
Vol. I food ecology commodities. Spp.
Publisher Academic Press. London.

46.Bean N N and Griffin P M (1990): Food
borne diseases outbreaks in the united states.
1973-1987. pathogens vehicles and trends.
J. Food Prot. 53.

47.Mulder R W A W(1999): Hygiene during
transport slaughter and processing. In:
poultry Meat Science. Poultry Science
Symposium Series 25 277-285

48. Wardroup A L (1996); Contamination of
raw poultry with pathogen. Worlds poultry
Sci. 52.

142

49.Antunes P, Reu C, Sousa ] C, Peixe L,
Pestana N (2003): Incidence of salmonella
poultry and their susceptibility to microbial
agents. Int. J. Food Microbiol. 82.

50.Bucher O, Holley R A, Ahmed R, Tabor H,
Nadon C, Ng L K and D Aoust J Y (2007):
Occurrence and  characterization  of
salmonella from chicken nuggets, strips and
pelleted broiler Feed. J. Food. Prot. 70(10).

51.Eglezos S, Dykes G A, Huang B, Fegan N
and Stuttard E (2008): Bacteriological
profile of raw, frozen chicken nuggets. J.
Food Prot. 71(3).

52.Cogan T A and Humphrey T J (2003):
The rise and fall of salmonella enteritidis in
the UK. J. Appl. Microbial. 94

53.Jablonski L. M and Bohach G A (1997):
Staphylococcus aureus in food microbiology

fundamentals and frontiers.” Americans
socity for microbiology. DC.
54 Altabari (1984): Entrotoxigenic

characteristics of strains of staphylococcus
aureus isolated from food sources influence
of specific factors on survival and growth.
Ph.D. Fac. of Vet. Med. Sarjevo Univ.

55.Havelka B (1983): Antibiotic resistance of
the commonest bacterial agents causing
bovine mastitis in the period 1979-1981.
Biologizace chemizace zivocisne vtroby
veterinaria 19 (3): 269-275.

56.Nessbakken T and Yaroden S A (1975):
Acute mastitis caused by clostridium
perfringes type A. Nord. Vet. Med. 27(3).

57.Shiral H , Nish I, Ramourthy K T,
Bhottacharya S K, Pal S A and Takeda
Y (1991): Polymerase chain reaction (PCR)
for detection of the cholera enterotoxins
operon of yibriocholera J. Clin. Microbiol.
29.



Zag. Vet. ]. 143

(.;:U"‘“ udila.”
dg el Gl gall a gal claiia (sl dun gl sa sl Allad)

bobe abl gl plgll  aal il saal Algd
Qlﬁﬂi&a&ﬁdﬁ;@@jﬁ)ﬂb%iyl@‘uﬁ
A sSI Cand Jana

Cilatia e Adlida (Aie Y0 & 5 J8) glsi mol Gedie (V) Sle Al sda cy Al

c..‘.b&lylu..ulsj Mwikﬁﬂ)h}}dle&umﬁgﬂb h&wlchﬂleﬂ
u.a;.q.u d.h_, Cl;.l.“ ‘L\SSJ Cl;.\.“ A.o_)_g\.u_, (L_.;;Lt) cL_;_\.Ji c]na_g agbaall J3ua (B Claiialt
o> st S

1.3 x 10% 7.1 x 10°, AS dush sedl LSl SN saall dows g o) s gf g 53S0 Jallasl st
JLCummjcumuj_,mj(mu)Cuwcujwiﬂmw54x1o7and95x10
2.6 x 10 5.1 x 10% 6.2 x 10° and 3.3 x  oly 380 g 42 AU 22l OIS Laiyy «-myli
2x10% 3.1 x 10°, 1.7 x 10% and 5.4 2 siindl a5 oSl g Saad ASH saedl (lSLein] 0
il e ba S5 Gl il x 10%

Al a0 40%, 44%, 60% and 68% Asds g8l el g Suall e &3 S
iy ey e IS J e o0 el a5l e 2laall A0S 5 rlaall e ) 5L 5 (Dal) zlaall C-L‘EJ
4GSy priaall Aasliiy (<2l glaall akdy Aldll ) ssa e 12%, 16%, 24% and 32% 4w
Joe keS| Jqss(J)J(l) Loa e o0 Ledh a g jiad A i anny J.L..Ulﬁlu.\m‘jt._w‘)ﬂu_bcbali
o zlaall LSy rlaall G )iy (Lall) laall adad 6 4%, 12% and 16% 4wy S gellidl
e Al

shiae S & padl Chlaliadl A el 40K il Adbia (s3e Al jo Ladl Al
Cobuaial 5 Oyl 9 2 5915 OolSand ) Al (g3 glinl) a A1y sSall g Saall (pn A5 aall il iall
Sl Sl 5 sSiial 5 S0 dpudan 81 CulS Sad om0 s s gISU o Al a8
Odbataa¥l g Ol yill doilien JS1 CilS |y 53805 5B o A g jeedl il il Laiy £ bl
Ol 5 O gSaisial 5 gISU Apuabisn S0 S Dt gallaal) uSny (el aind 535 i€ 5Y1 5 J sSinhal SIS

uJM1UMwaQbWJLSM1 5 yealill Jolad jLadl \,al_‘f;ﬁ_..d(:{.iﬁ_,
Ao gl il ad g A Gaaddll eyl ahaaioly A1 aenill el andl ga siiall ) oSl
sl o s Tt pSall g s Saall g sl el g il 8 Jaaliall 5l Jetis Laa) A
SEA, SEE Lat g3 ,5le zlaall o gal iladic e S50 scadll Canaalf Cpadl @ 68 202 xa (g0 gliall
8 _alall Joli plaaind dpanl 5 Apubin pilall @i aiy & SED  (120bp,170bp and 257bp)
A G5l A e e 5 Ay o3 o siall )5Sl s Sl o pa ciial 8 Jduiall
Aah il a5 ppad £ LY il gl 5 0 ASELs a3 285 o sanall 238 e CRISH L dadiineall
vadle





