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ABSTRACT

A total of 125 random samples of raw beef burger were collected from
different localities in Alexandria Governorate 75 from super markets
(25 each of three meat producing companies), 25 from butchers and
25 from small restaurants. All samples were examined for detection
and enumeration of E. coli, results revealed that 45.7% of total
examined samples were contaminated with E. coli. The highest
incidence was among butcher’s samples 64%. Also results investigate
that 31.6% of positive samples were over the allowable limit of
10%/gram for E. coli.

- 10 selected burger samples with E. coli greater than 10%/g were
collected and cooked to investigate the effect of heating on E. coli
count result investigate 98% reduction percent in E. coli count due
to sufficient cooking.

- The sensitivity of isolated E. coli strains to different antibiotics was
also discussed together with the public health significant of isolates
E. coli strains.

INTRODUCTION

A beef burger is a sandwich that consists of patty of ground meat
that is fried, steamed, grilled, or boiled, and is generally served with
various toppings inside a sliced bun. (Edge and John, 2005). Beef
burger is liable to contamination from different sources during its
production, handling, packaging and storage. Insufficient cooking also
plays an important role in surviving of some pathogens. Coliform
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organisms specially E. coli have probably received more attention than
most other groups of pathogenic bacteria occurring in beef burger
product owing to their importance as indicator species in routine analysis
to ascertain the quality of this product and other meat products. Various
diseases in animals and human are associated with different types of E.
coli (Brien et al., 1982 and Strockbine et al., 1986) various strains of E.
coli causes haemorrhagic colitis with mortality rate of 36% (Riley, 1987),
and Haemolytic Uremic Syndrome (HUS) which causes long term
kidney damages and death several years after (Morrison et al., 1986). E.
coli O157 poisoning is called “Barbecue season syndrome” which often
happens when people cook beef burgers on barbecue improperly. Its
medical name is Heamorrhagic colitis (Kenneth et al., 2002). E. coli
poisoning diseases costs their victims allover the world millions of
dollars, (Pritzker and Ruochonem, 2006). Thus monitoring of beef
burger for E. coli is needed to throw light on the hygienic quality of the
beef-burger sold at the market.

MATERIAL AND METHODS

A total of (125) random samples of frozen beef burger sectioned
into 5 groups (25 each) according to its source. Groups A, B are
representing 2 of the biggest meat producing company. C (small meat
producing company. D (butcher shops) and E (small restaurants). All
samples were transferred to the laboratory with a minimum time of delay
in an ice-box and examined microbiologically.

The collected samples were prepared for examination quantitatively
for incidence of E. coli according to (APHA, 1992), to be counted by the
most probable number technique (MPN/g) according to (Banwart, 1979).
This technique was applied on Lauryl sulphate tryptose broth as selective
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media (ICMSF, 1978), followed by confirmation on Brilliant green
lactose bile broth. Positive culture were confirmed on selective agar
media which was MaConkey agar. 5 typical pink pigmented colonies
were picked from each sample and indole test was applied according to
(Kovacs, 1978), methyl red test and Vogus proskeur test (Macfaddin,
1976), Citrate Utilization (Simmon, 1926). (10) selected beef burger
samples with E. coli m.o. count of greater than 10%/g were cooked to
compare the number of E. coli in beef burger samples before and after
cooking. Typical strains of E. coli were tested for its anti-biotic
sensitivity by means of antibiotic discs which are Commercially
available. As cephalosporoines, Gentamycin, Tetracycline, Streptomycin,
Ampicillin, Novobiocin. Isolates proved biochemically to be E. coli were
subjected to serological identification in the Laboratory of Ministery of
Health, Cairo, Egypt.

RESULTS

Table (1): Statistical analytical results of total E. coli count in examined beef
burger samples.

No. of examined || Positive samples Min. Max. Mean + S.E.
samples No %
[ 125 57 45.7 0.7 x 10 24x10° [3.8x102+6.4x10

Table (2): Statistical analytical results of E. coli count in examined beef burger
samples groups.

No. of Positive samples
Group | examined Min. Max. Mean + S.E.
No %
samples
A 25 13 52 0.7x10 2.4x10° 41x10+1.7x10
B 25 9 36 0.7x10 1.5x 103 3.6x10+1.4x10
C 25 12 48 1.5x10 1.1x10% || 24x10%2+1.2x10?
D 25 16 64 75x10 2.4 x10° 6.5 x 10? + 1.6 x 10?
E 25 7 28 3.5x10 1.1x10° || 2.3x10%+1.4x10?
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Table (3): Statistical analytical results of E. coli count in raw, and cooked

beef burger samples.

Typeof || No.of || Positive samples Min Max Mean + % of reduction in
product || samples No % ' ' S.E. the mean value
Raw 10 10 100 || 1.0x10° || 2.4 x 10° ] 1.2 x 10° + 1.3 x 10? % 93
(]
Cooked 10 4 40 0.7x10 || 35x10 || 1.9x10+0.6x 10

Table (4): Antibiotic sensitivity patterns for typical E. coli isolates.

Cephalosporine" Gentamycin || Sterptomycin || Tetracycline Ampicillin Novobiocin ||

+++ || ++ || ++ ++ - - ||

Table (5): Serological identification of the typical polyvalent E. coli isolates.

The isolates o .
" ” The result of the polyvalent O Classification of the species
0 0]
5 9.6 E. coli polyvalent O4 - Enteropathogenic class |1
- Enteroinvassive
52 90.4 E. coli polyvalent O3 - Enteropathogenic class |
Total 57 100%

From the results achieved in Table (1) it is evident that E. coli was
isolated from 57 (45.7%) of the total examined 125 raw beef burger
samples, that indicates general high percentage of contamination among
the produced beef burger samples at the market. This percentage is much
more than obtained by Iman (1990), Yassien et al. (1998), Marcela and
Valeria (2003), Stampi et al. (2004) and Hussien (2007). The mean
value 380 cfu/g is much more than permissible limit of E. coli in beef
burger product according to (Egyptian Organization for Standardization
and Quality Control, 2005) and (Canadian Food Inspection Agency,
2005), and much more than the mean value administrated by (Geoff et
al., 2008) which may unfortunately due to lower level of hygiene in
producing our meet local product.
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Results obtained from Table (2) reveal that the highest incidence of
E. coli was among butcher shops (64%), that represents quiet high load
of contamination among the hand made beef burger, which was much
more than the results obtained by (Cagney et al., 2004), but it agrees
with that obtained by (Stampi et al., 2004).

Results obtained by Table (3) reveal that that cooking temperature
has caused 98% reduction of the E. coli total number in the examined
samples. This result is nearly similar to (Bryant, 2001) and (ETATS,
1997).

Table (4) showed the high susceptibility of E. coli to Cephalosopor-
ines followed by moderate susceptibility to Gentamycin, Streptomycin
and Tetracycline and little susceptibility to Ampicillin and Novobiocin
such results nearly agree with that obtained by Fontana and Bada
(2006) and Aslam et al. (2006).

Table (5) results of the serological identification of positive E. coli
isolates revealed that 9.6% of the isolates belonged to enteropathogenic
E. coli class 11, and enteroinvassive E. coli and 90.4% enteropathogenic
E. coli class | such results show quite different from results obtained by
(Giono and Angles, 1994) and (Adwan and Adwan, 2004) which may
attributed to weather strains were more predominant in each locality.

The results of this work indicated that there is poor quality of the
general beef burger processing and there is a gap in awareness of quality
control measures all over the beef burger industry process with a concept
that hand made products are the worst polluted ones, hence that normal
cooking process temperature is a very efficient to almost elimination of
E. coli in beef burger.
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