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Abstract: This study was carried out during a 4 months period from December 2012
to March 2013. A total of 140 fresh and frozen ground beef samples were purchased
from local butchers and supermarkets in Alexandria. Each of the ground beef sample
was analyzed for its microbiological quality (total plate count, total coliform count
and E. coli count). Regarding the type of meat, and according to their APC, fresh
meat proved to be unsatisfactory in a higher percentage than fresh meat. However
according to the TCC parameter, frozen meat samples were a little higher than the
fresh meat samples, but in E. coli parameter the frozen meat percentage much higher
than fresh meat.
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The commonest method of prolonging the
shelf life of meat is by cooling [4]. Two methods of

INTRODUCTION

In fact, tissues from healthy animal are sterile [1], however many factors can
influence which microbes are present on certain meat. After slaughtering, meat can be
contaminated with bacteria from the water, air, and soil as well as from the workers
and the equipments involved during the manufacturing process. Animal products,
including carcasses and fresh meat, are easily contaminated with microorganisms and
support their growth if not properly handled, processed and preserved [2,3].

circumstances such as whether or not it is packaged and
type of packaging temperature [4].

preserving meat through low temperatures, namely

chilling and freezing, can be applied. For chilling, meat
is stored at a temperature of 0°C to 4 °C and for
freezing -18°C. The colder the temperature, the slower
the enzyme action and the growth and development of
bacteria. Thus it can be said that meat can be stored
at freezing temperatures than at chilling

longer
temperatures [5].

Meat is first chilled after slaughter. It may be
kept chilled if there is only a short period of time for
distribution. The shelf life of all types of unpackaged
meat held at chilling temperature, 0°C to or even better
-1°C to +4°C, is only between a few days and one to

Grau (1979), mentioned that meat surface
temperatures remains in the growth range for
Escherichia and Salmonella flora for a considerable
period and Enterobacteriaceae counts of spay chilled
carcasses increase during chilling[7].This explains the
fact that although the initial microbial contamination of
meat contains both mesophilic and cold tolerant
bacteria, only the latter will compete successfully at
chill temperatures.[8] Ray mentioned that chilled meat
has mesophiles, such as Micrococcus, Enterococcus,
Staphylococcus, Bacillus, Clostridium, Lactobacillus,
coliforms, and other Enterobacteriaceae, including
enteric pathogens [9].

two weeks - depending on the cut of meat, temperature,

bacterial load and relative humidity [4]. Also fresh meat
products are commonly marketed at
However,
changes of the products can occur during refrigeration
due to microbial growth and lipid oxidation, which give
rise to quality reduction, meat spoilage, and economic

temperatures (2-5°C).

loss [6].

For longer storage periods, the shelf life is
much longer at freezing temperatures and depends on

While freezing and frozen storage has some
impact on bacteria, frozen foods are not sterile and are
not sterilized by prolonged freezing [10]. Survival of
bacteria on meat is related to the rate of freezing. Slow
freezing has been shown to be more lethal than rapid
freezing [10].During slow freezing (e.g. a reduction of
1°C/min), most microorganisms move into the unfrozen
fraction of water in the food[11]. As extracellular ice
forms in this fraction, the solutes become more
concentrated in the unfrozen water. This causes

refrigerated
many undesirable
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increased water loss from the bacterial cells and
exposes them to osmotic stress over a prolonged period
[12].0smotic stress causes a change in the intracellular
pH and ionic strength, which inactivates enzymes,
denatures other proteins, and subsequently interferes
with metabolic processes. The membranes and
membrane transport systems may also be irreparably
damaged, and the bacteria can become more sensitive to
oxidative stress [12].

The species of bacteria present in the frozen
product depends on the initial population [11]. Some
are killed, while others are only sublethally damaged
and can recover upon thawing, particularly if frozen
storage is above -10°C (below -10°C sublethally
damaged bacteria tend to die over time, hence the
recommendation that frozen meat be stored at or near -
18°C). Usually the process of freezing, rather than
frozen storage, is more lethal to bacteria [13].

In general, Gram negative bacteria are more
susceptible to freezing injury than Gram positive
organisms [11]. Fresh meat productions are marketed
after having been cooled freshly or frozen in a particular
way. In both situations the meats need to be marketed
without getting sour and been corrupted and without
any change in the quality and appropriate packaging.
The microorganisms are very good indicators
concerning whether the food has been processed in
hygienic conditions. The number of aerobic /Coliforms
bacteria is a good criterion in determining the hygienic
quality of meat [14].

MATERIAL AND METHODS
Sample collection

One hundred grams of ground meat were
obtained from worker in collection sites and placed in
the food collection bags. Sample source and sample
number was identified on sample form. Refrigeration of
sample was used during transport. Frozen samples were
kept frozen. A submission form for each sample was
filled out including: type of meat and its color; date and
locality of the collection site; name of butcher and its
personal hygiene and sanitary condition of the shop.

Sample preparation

Ten gram of each sample were weighted and
transferred to a stomacher bag under aseptic conditions.
The sample was then diluted to a 10™ dilution with
90ml of peptone water and homogenized for 2 min by
using a Stomacher. Following homogenization, ten-fold
serial dilutions for each sample were made in sterile
peptone water up to 10 by transferring 1 ml of
previous dilution to 9 ml of peptone water.

Microbiological analysis
Aerobic Plate Count

One ml of each dilution was pipette into
separate, appropriately marked Petri dish and to each
plate, 12-15 ml plate count agar (cooled to 45 + 1°C)

was added within 15 min of the original dilution. After
Petri dishes solidified were incubated promptly for 48
+ 2 h at 35°C. Plates with colony number between 30-
300 colony-forming units (CFU) were selected,
coun++ted and multiplied by the dilution factor to
calculate CFU/gram of ground meat.

Determination of coliform and E. coli using the Most
Probable Number (MPN) method

One ml of each dilution was cultured in the
Lauryl Sulphate Tryptose broth (LST) tubes for
determining the presence of coliform and the positive
LST tubes showing gas were subcultured into Brilliant
Green Bile (BGB) broth and EC broth. All positive
BGB tubes recorded as confirmed MPN of coliform
bacteria per gram of ground meat, however gas
production in the EC tubes was considered a confirmed
test for fecal coliform organisms and subcultured onto
Eosin Methylene Blue (EMB) agar plates which
incubated for 24h at 35°C and examined for green
metallic sheen colonies and then transfered to IMViC
(Indole ,Methyl red ,Vogues-Proskauer and Citrate)
tubes. MPN of E. coli per gram were computed
considering producing ++-- or-+-- IMViC patterns.

RESULT AND DISCUSSION

The results of this study were recorded
according to the Commission of the European
Communities[15] and the Egyptian guidelines[16,17] as
satisfactory, acceptable and unsatisfactory.

Tables 1 a b and ¢ show the type of ground
meat samples in relation to their microbiological
quality according to their APC, TCC and E. coli count.

Regarding the microbiological quality of
the140 examined ground meat samples, 98(70.0%) were
fresh meat. Out of these, 35(35.7%) were satisfactory
according to their APC parameter, while 36(36.7%)
were acceptable and 27(27.6%) were unsatisfactory.
The corresponding figures for the 42(30.0%) frozen
meat were 22(52.4%),12(28.6%) and 8(19.0%)
respectively. (Table 1 a).

The collective means of the APC of fresh and
frozen meat were 4.6x10° cfulg and 2.9x10° cfulg
respectively. Table 1 b shows the results of the previous
samples according to their TCC. The corresponding
figures for these samples were 28(28.6%), 33(33.7%)
and 37(37.8%) respectively in the fresh meat. Those of
the frozen meat were 9(21.4%), 16(38.1%) and
17(40.5%) respectively.

The collective means of the TCC of the fresh
and frozen meat were 9.3x10” cfu\g and 1.2x10* cfu\g
respectively.

Table 1 ¢ shows the results of the previous
samples according to their E. coli count. The
corresponding  figures for these samples were
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53(54.1%) 32(32.7%) and 13(13.3%) respectively in the
fresh meat. Those of the frozen meat were 14(33.3%),
19(45.2%) and 9(21.4%) respectively.

The collective means of the E. coli count of the

fresh and frozen meat were 1.5x10° cfu\g and 3.1x10°

cfu\g respectively.

It was calculated that the meat type did not
affect statistically the microbiological quality of the
examined ground meat samples according to their APC,

Table 1: Type of the ground meat samples in relation to their microbiological quality according to their

parameters
a. APC parameter

TCC or E. coli count (P ranged from 0. 075 to 0. 180).

Type of Microbiological quality of ground meat
Meat Satisfactory Acceptable Unsatisfactory | Total
(n=57) (n=48) (n=35) (n=140) | Mean
No. % No. % No. % | No. % CFU\g
Fresh 35 35.7 36 36.7 27 27.6 98 70.0 4.6x10°
Frozen 22 52.4 12 28.6 8 19.0] 42 30.0 2.9x10°
b. TCC parameter.
Type  of Microbiological quality of ground meat
Meat Satisfactory Acceptable Unsatisfactory | Total
(n=37) (n=49) (n=54) (n=140) | Mean
No. % No. % No. % | No. % CFU\g
Fresh 28 28.6 33 33.7 37 37.8 98 70.0 9.3x10"
Frozen 9 21.4 16 38.1 17 405 | 42 30.0 1.2x10"
c. E. coli parameter.
Microbiological quality of ground meat
Type of Satisfactory Acceptable Unsatisfactory | Total
Meat (n=67) (n=51) (n=22) (n=140) | Mean
No. % No. % No. % No. % CFU\g
Fresh 53| 541 32| 327 13 13.3 98 70.0 |  1.5x10°
Frozen 14 33.3 19| 452 9 21.4 42 30.0 3.1x10°

Figures 1 a, b and ¢ show the same results as a bar chart.
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Fig-1: Type of the ground meat samples in relation to their microbiological quality according to their parameters

The need for microbial assessment of fresh
meats and other meat products processed and packaged
for human consumption is emphasized and
recommended to reduce possible contamination [18].

When meat is frozen the number of the
microorganisms decreases. However the melted frozen
meat creates suitable conditions for the reproduction of
bacteria and increases the potential of food to get
spoiled [14]. Indeed, and according to the APC
parameter, the percentage of fresh meat samples of the
present study showed unsatisfactory results (27.6%)
higher than the 19.0% of the frozen meat samples. This
results of frozen meat samples was comparable to the
21.2% of the frozen meat pies reported by Gunderson et
al [19]. However, the frozen meat samples studied by
Kumar et al [20] were unsatisfactory in a much higher
percentages ranging from 38.91% to 84.34%.

Since the number of coliform bacteria is a
good criterion in determining the hygienic quality of
meat [21]. so the high level of TCC in this study may
indicate poor hygienic processing, handling or storage
of the studied frozen and fresh meat, where 40.5% were
recorded as unsatisfactory frozen meat and 37.8% fresh
meat. These results are considered high when compared
with the study reported in Australia by Vaderline et al
[22], who found coliform number of >1000 g in only 15
samples (1.9%) out 790 frozen meat samples.

Irrespective of the presence of Gram negative
organisms in fresh meat analyzed, it is believed that
cooking processes and hygiene could greatly reduce the
microbial load to harmless level. Thorough cooking as
well as good hygiene is the order to prevent
contamination of food eaten raw are therefore
essential[23]. The studied samples were examined for
their E. coli count and revealed 21.4% of the frozen
meat samples to be unsatisfactory while only 13.3% of
the fresh one. These results are comparable to the 20%
reported by Plavsic et al [24]. However Abid et al [21]
in Pakistan found E. coli absent in all 20 frozen meat
examined samples.

CONCLUSION

From the previous results it can be concluded,
that the APC decreased from fresh to frozen meat
however little increase in frozen meat was recorded
according the TCC as well as a higher increase in E.
coli count; but in general there was no significant
difference between the two types of meat.
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