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ABSTRACT

A total of 120 saimipizs (30 from each canncd beef, beef burger, luncheon and sausage) were
colleted from different sho s and supermarkets at sharkia Governorate, Egypt. The samples were
examined for the bacteriolo: ci! evaluation. The resuits revealed the detection of 9 different types of
aerobic spore forming bacter s, in addition to un-typec, the incidence of the total aerobic spore formers
were 20%, 40%, 36.6% and -6.5% in canned beef, beef burger, luncheon and sausage respectively and
their mean values of total coat were 2X107, 5.1X14% 1.5x10°, and 9.6x10" per gm respectively in the
same mentioned meat prodiois. Baclllus cerius was distributed more than the other bacillus species
ainong the examined samples “ollowed by B.coaguimi:.

Concerning some foc. poisoning microorganisis, the incidence of Sudmonella typhinmirivm were
3.3%, 6.6%, 6.6% and 13.3 % in canned beef, beef burger, luncheon and sausage respectively, while the
incidence of Staph aureus wa.z 6.6%, 10%,13.3% and *6.6% respectively in these products , the average
Staph.aureus count were 1.9 167, 3.1X10* ,4.6X10° anc 3.6X10° per gm in the same mentioned products
respectively. On the other hiid, ihe incidence of Eschievichia coli were 6.6%, 10%, 10% and 6.6% in the
previous mentioned producis respectively. Biochemica! identification detected three sero-types of E.coli ,
these sero-tvpes were 0157447, O111:K58 (B4) and O125:K7G (B15) among the examined meat
products. The mean colony ¢vints of the total coliform per gram in the previous four mentioned products
were 3X10°,1.7X10%, 2.0 10" and 1.2X10° respectiveiy with the same incidence of E.coli among the
different products.

The incidence of Livicriz monocytogenes were 3.3%, 3.3%. 3.3% and 6.6% in canned beef, beef
burger, luncheon and sausag: respectively, meanwhiie the incidence of Yersinia enterocolitica in these

products were 3.3%, 10%, 5.0 % and 13.3% respectively.

On the other aspect, ue incidence of alpha semolytic streptococei were 10%, 6.6%, 6.6% and
3.3% in canned beef, beel 5. zer, funcheon and sausz«: respectively, while the incidence of beta strain
were 6.6%, 3.3%, 0% and .2% respectively. Gamm:a strain was detected only in one (3.3%) sausage
sample.

The levels of S, co-cus. cofiforms, S. bphioiwrium, and £ celi count were exceeded the
permissible limits in the aii « itive samples. '
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monocytogenes and Yersinia enterocolitica
exhibit a serious cffect on the consumer heaith,
Salimonella is one of the most common causes
of food poisoring (3), the patient usually
complains headache, vomiting, abdominal pair.
and fever. Staph.aureus produces one or more
than heat stable extracellular toxins which
resist many proteolytic enzymes and boiling
(4). Sympioms of Staph aureus food poisoning
characterized by nausea. vomiting, diarrhea,
weakness and general malasia (4,5).

On the other hand, FEcofi was
recognized as a food born pathogen, colonizes
in the large intestine and produce shiga like
toxin {Stx) which responsible for severe
hemorrhagic colitis In human (6). Listeriu
monocylogenes 1s one of the ctiological agents
of the food born illness. This microorganism is
associated with severe symptoms as abortion.

stilibirth, meningitis, encephalitis  and
scpticemia  with  high mertality rates (7).

Moreover, Yersinia enterocelitica 1s a food
born pathogen and it contaminates refrigerator
foods due to its psychrotrophic nature and
frequently associated with ground meat ().
While, the clinical manifestation typically
includes abdominal pain. fever. diarrhea.
nausea and sometimes fatal septicemia (9.
Hemolytic streptococei may lead to pharengitis
in children school (16). On the other aspect.
high incidence of hemolytic streptococci 1n

throat swap was detected alter consumption ¢’

contaminated foods from animal origin (11).

Hence, the current study was plannc.d
to detect some microorganisms in some meat
products (canned beef, beef burger, luncheon
and  sausage) collected fromy  Sharkia
Governorate. Also, count the more risk types
and compare these values with the permisstbiz
limits and also, discuss its public healta
significance.

MATERIALS AND METHGDS
Collection of samples

A total of 120 random samples of meat
products thirty from each of canned bee .
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frozen beef burger. luncheon and frozen
sausage were purchased from May to August
2005  from  supcrmarkets at  Sharkia
Governorate. The samples (100 gm for each)
were  individually  packaged in  aseptic
nolyethylene bags and maintained 1n ice box
during transport to the laboratory with a
minimum of delay. Canned beef transported as
a close cane al rcom {emperature to the
laboratory.

[dentification of aerobic formers

MICcroorganisms

spore

A — Direct enumeration and identification

Preparaticn of samples: ten gm of each
sample were ascpticaily taken and mixed with
99 ml of 0.1% sterile peptone water in a sterile
homogenizer flasx to get a diiution of 1:10.
One ml was transferred to a separate sterile
test tube containing 9 ml of sterile saline from
which serial dilutions up on 10 were prepared.
One mi of each dilution was transferred to
sterile Petri-dish. then the media (tryptone
dextrose agar) was poured to plate, after
solidification, plates were incubated In
inverted position at 37°C for 48 — 72 hours as
well as 0.1 ml of each dilution was transferred
and spread over a dry surface of Bacillus
cereus agar and zgg volk agar using surface
plate technique after 24 hours at 37°C colonies
appear on surfsce and sub-surface, these
colonies were counted.

B- Indirect enumeration and isolation

All ten fold dilution test tubes were put
in a water bath at 80°C for 30 m., then the
same steps as mentioned before in direct
method were done. After incubation the
suspected colonies were counted and picked
up on semisolid agzar,

C- Identification of an aerobic spore former
microorganism
Staining by gram's stain for detection
of rod shaped gram positive bacilli.

Biochemical identification (12) catalase
activity, sugar fermentation, hydrolysis of
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gelatin, casein and starch, nitrate reduction,

urea and citrate  uliization, oxidation
fermentation (O.F) and indole test were
performed.
Detection of some foed  poisoning
microorganisms

The samples were  bacteriologically
examined according o the recommended

methods  using o Celusulin-Irgasan-
Novobiocin (CIN) agar, nuirient agar and
MacConkev agar (73). Cram’s stain filme
were prepared from each: becreral growth,

Fermentation of salicin and sucrose,
asculin hydrolvsis and vrease 1ost were used as
a biochemical test, alse motihiny at 22°C was
tested (14).

Sero-typing of isolated tiicroorganisms
was carricd out according 1o the recommended
methods (13).

Salmonella detection rmethad

After incubation of original sample at
37°C for 20 hours, one tenth of each dilution
was transferred to terathicnate broth and
incubated at 43°C for 2+ hours and 48 hours.
These cultures were sircuked on plates of
brilliant green phenol  red agar  after
incubation. The plates voere incubated at 37°C
for 24 hours. Then suspected colonies were

-

examined biochemically. (5,775,
Staphylococcus aureus count

Over a dry surfoce laivd- Parker (B-P)
agar plates, 0.1 ml amcunt from each of
prepared dilutions (ten (»lg  dilutions) of
samples under investiguiion was transferred
and evenly spread using surface plating
technique (18).

isolation of E.coli

Twenty gm from zach sample were
homogenized in sterife mixer flask with 180
ml  of modified F£co/l oroth containing
Novobiocin (20 mg/dnern (mEC+n; Sigma
chemical Ceo., St Louis; /%) after 16 - 20
hours of incubation at 37°C. & loopful from
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znriched broth was streaked plated on to
sorbitol  MacConkey agar (AMAC, Oxoid
“Inipath, I.td, Hampshire, UK) supplemented
with  cefixime (0.5 mg/l) and Potassium
iclurite (2.5 mg/l) (CT-SMAC, Dynalbiotech
1K) (20) alter incubation at 37° C for 18 - 20
nours, non  sorbitol  fermenting  colonies
colourless, pale with brown centers) were
selected and screened for lactose fermentation
on Levine's eosin methylene blue (L-EMB)
cgar (flat with dark center) (21) and for
zbsence of  glucourindase on  SMAC
containing 4-methylum belliferyl-B-D
clucouronide. :

~onfirmation of E.coli

Typical colonies taken {rom incubated
nlates were tested for agglutination with
coymmercial latex  antibody test for £ cofi
catigen (Oxoid). The colonies were streaked
cito plate count agar and confirmed to be
~ coli colonies with gram staining oxidase and
catalase tests, and other biochemical tests (22).
Lewermination of coliform count, the most
robable nuinber (MPN/gm) (23).

Listeria monocytogenes was isolated
aad identitied (24,25). Yersinia enterocolitica
a8 1solated and identified (26).

ii1agnosis of Streptococcus Species

Isolation and identification were
.. rried out atter preparation of samples (23).

All saraples streaked directly into sheep
n.ood agar for detection of different types of
h:molytic streptococcus species.
~iorphological identification. cultural
characters and biochemical tests were done for
ditferent isolates.

RESULTS AND DISCUSSION

The -esults achieved from Table 1.
revealed the detection of § different types of
acrobic spore former microorganisims (Bacillus
w3} in addition to un-typed spore former
veoteria. B cxreus was highly distributed than
the other detected bacillus species among the
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examined products, it detected in 6.6%,

" 13.3%. 6.6% and 10% in canned beef, beef

burger, luncheon and sausage respectively
followed by B. coagulans which found in
6.6%, 10%, 6.6% and 3.3% in the mentioned
products respectively.

Table 2. detected that the mean values
of total aerobic spore formers microorganisms
were 2.0X10" 5.1X10%, 1.5X10° and 9.6X10*
in canned beef, beef burger, luncheon and
sausage samples respectively; also, the
incidence of the total aerobic spore formers
were  20%, 40%, 36.6% and 46.6%
respectively in the same samples. These results
coincide with those reported (31), while higher
incidence of B. cereus was found in chicken
meat products (32). On contrary, lower aerobic
spore former bacteria than those in the present
study were recorded in the meat products in
Egypt (33) and in Italy (34).

On the other aspect, the risk of food
born disease due to bacillus other than B.
cereus was considered low (34). In spite of,
some studies recorded that B. pumilus has been
assoctated with some of clinical conditions and
incidence of food born gastroenteritis (35).
The result reporting in the present
investigation is reassuring with regard to the
potential risk due to the presences of Bacillus
strains in the examined meat products. In any
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case, some considerations need to be made. It
should be noted that bacillus strains are
usually counted after preparation of the
product. In this way, only spores are counted,
and therefore, the total amount of bacilli cell is
unknown and their potential risk could be
underestimated. Some information is available
about the ability of bacillus spore to germinate
during ripening of beef burger or sausage
(36,37). Therefore, further studies are needed
to clarify which processing parameters can
stimulate or repress spore germination and cell
replication.

As regarded the food poisoning
microorganism, Table 3. showed that the
incidence of Salmonella typhimurium in
canned beef, beef burger, luncheon and
sausage were 3.3%, 6.6%, 6.6% and 13.3%
respectively. These results are consistent with
those reported in beef burger (38}, in chicken
meat products (3,39); while, salmonellae could
not be found in both examined beef burger and
sausage (40). The detected Salmonella
typhimurium in meat products in the current
study may be carried by cattle or contaminated
beef during the production processes (41). On
the other aspect, the attachment of Sal. Sp. to
beef muscle varied according to PH,
temperature, compounds of the medium and
the nature of the meat (42).

Table 1. Incidence of isolated aerobic spore formers micro organisms in the examined meat

products (n = 30 for each product).

Type of bacteria Canned beef 7 Beef burger Luncheon Sausage

No. % No. %o No. %o No. Yo
B. cereus 2 6.6 4 133 2 6.6 3 10
B. megaterium 0 0 1 3.3 1 3.3 2 6.6
B. coagulans 2 6.6 3 10 2 6.6 1 3.3
B. bervis 1 3.3 1 3.3 0 0 2 6.6
B. globisporous 0 0 2 6.6 2 6.6 1 3.3
B. circulans i 3.3 0 0 0 0 1 3.3
B. mycoides 0 0 2 6.6 1 33 2 6.6
B. fermus 1 3.3 1 33 3 10 2 6.6
B. pumilus 0 0 2 6.6 2 6.6 2 6.6
B. un-typed 1 3.3 1 3.3 2 6.6 4 13.3
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Table 2. Bacterial count per gm of some microorganisms detected in the examined meat
products (n= 30 for each product),

eat products

Microorganisms Canned beef | Beefburger | Luncheon Sausage
Total aerobic | %of +ve 20% 40% 36.6% 46.6%
spore formers Minimum 2.5X10° 3.7X1¢° 5.4X10° 6.3X10°
' Maximum 72X10° | 22X10° 6.2X10° 4.4X10°
Mean 2X10" 5.1X10° 1.5X10° 9.6X10"

Staph. aureus | %of +ve 6.6% 10% 13.3% 16.6%
Minimum 7.1X10° 4,0X10° 8.7X107 6.8X10°
Maximum |  3.2X10° 5.4X10° 6.2X10° 6.0X10°
Mean 1.9X10° 3.1X10° 4.6X10° 3.6X10°

coliforms %of +ve 6.6% 10% 10% 6.6%
Minimum 2.2X10° 1.8X10° 8.1X10° 1.9X10°
Maximum 3.7X10° 4.2X10° 3.6X10° 2.2X10°
Mean 3.0X10° 1 1.7X10° 2.0X10° | 1.2X10°

Table 3. Incidence of some food poisoning microorganisms in the examined meat products

(n = 30 for each product).

Salmonella Staph. E. Coli Listeria Yerisinia
yphimurium aivireus monocytogenes | enterocolitica
samples +ve % +ve %o +ve | % | tveNo. | % +ve %
No. No. NO. No.
Canned beef ] 3.3 2 6.6 2 6.6 1 33 1 33
Beef burger 2 6.6 3 10 3 10 1 33 3 10
Luncheon 2 6.6 4 13.3 3 10 1 33 2 6.6
Sausage 4 13.3 5 16.6 2 6.6 2 6.6 4 13.3

Table 4. Serological identification of isolated £ coli strains using the biochemical testes

(n=30 for each product),

Samples 0157: H7 Ol11: I§58 {B4) 0125: K70 (B15)
No. % No. % No. %
Caned beef 0 0 1 3.3 C ] 3.3
Beef burger 1 3.3 2 6.6 0 0
Luncheon 1 33 | 3.3 1 3.3
Sausage | 0 0 I 3.3 1 3.3

The incidences of Sraph. aureus in
canned beef, beef burger, luncheon and
sausage were 6.6%, 10%, 13.3% and 16.6%
respectively with the average count 1.9X10°,
3.1X10%, 4.6X10° and 3.6X10° per gram
respectively Table 2. These results are similar
with those recorded in chicken luncheon (3)
and in chicken burger and luncheon (39). On

contrary, lower S. aureus count than our
findings were reported in beef burger (43),
beef burger and sausage (40), beef burger (38)
and in ostrich burger (33). Lower S. aureus
count with higher incidence rather than our
findings were reported in Egypt (39).
Staphylococcal enterotoxin A and D were
inactivated completely by autoclaving and
roasting; while, boiling had no effect on the
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stability of enterotoxins, “so that S aureus
growth and production of enterotoxins must be
prevented in food because thermal processing
can not relied upon to inactivate the toxins
(44).

Table 3. showed that the incidence of £
coli in the examined canned beef, beef burger,
iuncheon and sausage were 6.6%, 10%, 10%
and 6.6% respectively. Meanwhile, the
isolated £ coli could be classified into three
strains (Table 4). The incidence of O157: H7
strain was 0%, 3.3%, 3.3%, and 0% in canned
beef, beef burger, luncheon, and sausage
respectively; while, O111: K58 (B4) strain
was detected in 6.6% of beef burger samples
and in 3.3% of each other three products.
0125: K70 (B15) not detected in beef burger,
but it identified in 3.3% of each other three
products. The obtained results are nearly
similar to those found in rural area in Egypt
(40); while, the same study could not detect £
coli 1n meat products in urban area. On the
other side, higher incidence of £ coli in meat
products rather than our figures were detected
(38, 39). It is important to notice that the
presence of £ coli in any food product is an
indicative of faulty methods of production and
handling. On the other hand, table (2) revealed
that the mean values of coliform count were
3X10°%, 1.7X10%, 2X10° and 1.2X10° in canned
beef, beef burger, luncheon and sausage
respectively. Lower levels of total coliform in
meat products than those in the current study
were reported (38). The above results revealed
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that the coliform count in canned beef is
slightly lower than those in other products, this
difference may be due to tight canning of this
product,  which  protect it  against
microorganisms.

Table 3. revealed that the incidence of
Listeria Monocyiogene was 3.3% in each of
canned beef, beef burger and luncheon, while
it was 6.6% in sausage. This result was lower
than those recorded in meat products in France
and Russia (45, 46). On contrary, L.
Monocytogene could not be detected in the
examined sausage samples in Turkey (47}
Human listeriosis is generally cause by
consumption of ready to eat food that stored in
refrigerator temperature and that permit the
growth of this microorganism (48). The
incidence of Yersinia enterocolitica in canned
beef, beef burger. luncheon, and sausage were
3.3%, 10%, 6.6%, and 13.3% respectively.
Nearly similar findings were reported in pork
meat products (49). Higher incidence of Y.
Entercolitica than those.detected in the current
study were recorded in the meat products (50)
and in fresh meat (57). On contrary Yersinia
sp. could not be found in beef burger and
sausage in an Egyptian study (40). The
obtained results exhibited a relatively higher
incidence of Y. Enterocolitica in frozen beef
burger and frozen sausage samples than those
in the other two products, this result may be
explained by the psychotrophic nature of this
microorganism and its association with the
ground meat (8).

Table 5. Incidence of hemolytic streptococci in the examined samples (n= 30 for each

product).
Hemolytic streptococei
Samples Alpha ! Beta Gamma

No. of +ve %o No. of +ve %o No. of +ve %o
Canned beef 3 10 2 6.6 -0 0
Beef burger 2 6.6 1 3.3 0 0
Luncheon 2 6.6 0 0 0 0
Sausage 1 33 2 6.6 1 3.3
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Table 6. Incidence of the cxamined samples exceeccd the permissible limiis* of some
bacterial count per gm (n= 30 for each product).

Meat Canned beef Beef burger Luncheon Sausage
products | : —
Microo- P.L** [No| % | PL. [No| % |PL INo| % |PL [No.| %
ganism
Staph aureus | Free | 2 16.6 <10° ] 3 | 10 | Free| 4 | 133 { Free | 5 |16.6
Total coliforms | Free | 2 | 6.6 510‘9 310 ]=107) 3 10 § <107 2 | 6.6
S. typhemiurium | Free | 1 133 | Free | 2 |66 Free| 2 | 66 Y Free| 4 |133
E. coli Free [ 2166) Not | - [ - VFree| 3] 10 |Free| 2 | 66
found |
*. The recommended permissible limits (27- 36)
**P.L.: permissible limits.
N.B.: The permissible limit of E coli in the beef burger was not mentioned in the standard.
Regarding the /hemolytic streptococci, Rgggﬁ%ﬁ;gi%%%s

Table S. iilustrates that the incidence of alpha
hemolytic streptococci were 10%, 6.6%, 6.6%,
and 3.3% in canned beef. beef burger,
luncheon and sausage respectively; while, the
incidence of beta hemolytic sireptococci were
6.6%, 3.3%, 0% and 6.6% respectively in the
same samples. On contrary, gamma hemolytic
streptococci were not detected in the examined
samples except 1n one (3.3%) sausage sample.
Higher incidences of alpha and beta hemolytic
streptococci than our figurces were recorded in
meat products in Egypt (7.1), but the incidence
of gamma strain in previously mentioned study
was nearly similar to those in the present
study. Higher incidences of human pharengitis
(63.8%) were recorded following the
consumption of luncheon (52). Furthermore,
alpha hemolytic streptococci were isolated
from 25.8% from peritonsiliar abscess (53).

The obtained results indicate that the
levels of Staph. aureus, iotal coliforms, S.
typhimiurium and £ coli count exceeded the
permissible limits recommended by Egyptian
Organization for Standardization and Quality
Control in the all positive samples Tables, 2,3
and 6. Both S.typhimivrium and E coli were
not counted in this study because their
permissible limits were zero in the examined
products.

Information given by the obtained
results showed a relatively low incidence of
the detected microorganisms in the different
cxamined meat products, in spite of the
bacterial count in this study exceeded the
permissible  limits intended by Egyptian
Organization for Standardization and Quality
Control.  This result indicates a great
fluctuation of the microbial pollutions within
the examined samples. This was attributed to
the nature of microbial load of the used meat,
contamination levels of the other additive and
microbial contaminations during manufacture,
storage and transportation.

The  following  recommendations
should be applied to throw some light on
scientific solutions of this problem in order to
minimize the microbial pollutions of the meat
products: .

[-The meat and additives used in the different
products must be {ree from any dirties.

2- Different machines in the plants must be
thoroughly washed periodically.

3- Maintaining clean water supply and air
filtration system should be used to avoid
water and air contamination.

4- Various steps of production must be under
laboratory controi. '
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5- Sanitary disposal of water and other
effluents.

6- Continuous training and education
programs were recommended for workers.

7- Transportation, storage and displaying of
meat products should be under hygienic
procedures.

8- Continuous monitoring of the hygienic state
of different meat products is highly
recommended.
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