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Abstract

Fifteen samples of frozen boneless beef meat imported to
Egypt were examined for Aerobic Plate Count (APC),
Staphylococcus aureus (S. aureus), Enterobacteriace and Mold
counts, also for aflatoxin B; & B, detection. The obtained results
revealed that the mentioned organisms were higher in frozen meat
thawed in ambient conditions than in frozen meat thawed in
refrigerated conditions and examined before their expire date.
Negative detection of aflatoxin Bjand B, was recorded in all
examined frozen meat. Public health significance of S aureus,
Enterobacteriace, Mold and aflatoxin, as well as the
recommendations for handling and storage of frozen meat were
discussed.

INTRODUCTION

Meat is an important food for human being as it is the most concentrated and
easily assimilated nitrogenous food. It is a good source of first class protein as it
contains the amino acids essential for human life. Fresh meat has water activity about
0.99, thus, it is liable to spoil through the growth of a wide range of organisms. From
the economic point of view, molds grow over an extreme wide range of temperature
under which foods are held. Molds lead to certain defects that may change the food
quality leading to food poisoning, or render it unfit for human cdnsumption. Molds
have lipase enzyme which causes hydrolysis, decomposition and oxidation of fats,
giving musty flavours to meat (Hafez, 1986 and Marouf, 2004).

The muscle tissues and body fluids of healthy living animals are usually free
from bacteria, but during slaughtering and processing, contamination occurs and can-
not be avoided leading to introduction of pathogens into the meat. The source of
these pathogens may be endogenous from the animal gastrointestinal tract or from
the surrounding environment in  slaughter house. Freezing kills a small proportion of
microorganisms present, and more die during frozen storage .Gram-negative bacilli are
more susceptible than positive cocci. The lethal effect of freezing may be due to the
denaturation of cell protein (Frazier and Westhoff, 1983).

The aim of the present study is to study the microbial evaluation of imported
meat sold in Egypt market.

MATERIALS AND METHODS

A total of fifteen samples of frozen boneless beef meat imported to Egypt was
obtained from local markets in Cairo governorate and transferred immediately to the
laboratory. These samples were divided into three parts: the 1% part was thawed in
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ambient condition (at 25°C) for,24 h; the 2™ part was thawed in refrigerated condition

(at 4°C) for 48 h; while, the 3 part was examined before its expired date and thawed

in refrigerated condition(at 4°C).

1- Samples preparation: 10 grams of each meat sample to which 90 ml 1% sterile
buffered peptone water were aseptically added to provide a dilution of 1/10 then
10 fold decimal dilutions were prepared (APHA, 1992).

2- Aerobic plate count (APC), S. aureus , Enterobacteriace and Mold counts were
carried out according to APHA (1992).

3- Determination of aflatoxin B; and B, in meat was carried out using TLC (Thin
Layer Chromatography) method according to the technique recommended by
AOAC (1990).

RESULTS

Table 1. Incidence of bacteria and molds in frozen meat thawed in ambient
conditions Log10 cfu/g.

Microorganisms No.of % Min. Max. X £ SE
Positive
samples
APC 15 100 3.78 5.60 5.05 +4.18
S. aureus 2 133 2.95 3.72 3.19 4 2.53
Enterobacteriace 4 26.7 3.15 4.30 3.83 + 3.04

Molds 13 86.7 3.00 4.34 3.70 & 3.11
" Min. = minimum Max.= maximum X = Mean SE= standard error

Table 2. Incidence of bacteria and molds in frozen meat thawed in refrigerated
conditions Log10 cfu/g.

Microorganisms No.of % Min. Max. X+ SE
Positive
samples
APC 8 53.3 2.60 3.30 3.05+248
5. aureus 2 133 2.00 2.86 2.00 £ 1.32
Enterobacteriace 2 13.3 2.04 3.30 2.83 £ 2.04
Molds 3 20 2.00 2.79 248 £ 1.04

Min. = minimum  Max.= maximum X = Mean  SE= standard error
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Table 3. Incidence of bacteria and molds in frozen meat examined before its expired
date thawed at refrigerated conditions Log10 cfu/g.

Microorganism No.of % Min. Max. X+ SE
Positive
samples
APC 3 20 2.00 3.90 234 £1.11
S. aureus 2 13.3 2.00 2.85 2.00 £ 1.32
Enterobacteriace 1 6.7 2.00 2.60 2.00 + 2.08
Molds 3 20 2.04 2.78 248 £1.04

Min. = minimum  Max.= maximum X = Mean SE= standard error
Table 4. Incidence of Aflatoxin B; and B, in frozen meat.

Frozen meat thawed in Total No. of Aflatoxin B, Aflatoxin By
samples No.of % No.of %
Positive Positive
samples samples
Ambient conditions 15 0 0 0 0
Refrigerated conditions 15 0 0 0 0
Before its expired date 15 0 0 0 1 o
DISCUSSION

The microbiological limits for acceptance of boneless frozen meat are as follows:
aerobic plate count 5.70 as acceptable and 7.00 as marginally acceptable, while >
7.00 is considered unacceptable (ICMSF, 1978). Thus, the aerobic plate count was the
most suitable method for evaluating the microbial quality of foods.

The results recorded in Table 1 revealed that APC, Enterobacteriaceae and S.
aureus counts in frozen meat thawed in ambient conditions agree with those recorded
by Goda et a/. (1981), Mates (1983) and ‘Hafez (1986) who found that the counts of
APC, Enterobacteriaceae and S. aureus per gram were 5.84 + 5.40, 5.97+ 4.86 and
3.35+ 2.91 organisms/g of meat, respectively. The higher results recorded by Refaie,
et al, (1991) as the aerobic plate count ranged from 4.30 to 7.00 Log cfu/g, the count
of Enterobacteriaceae and S.aureus ranged from 2.78 to 6.48/g and 2.90 to 5.00 ,
respectively. '

The data recorded in Table 2 showed that mean values of APC and S. aureus
3.05 + 2.48 and 2.00 +1.32 , respectively, are in agreement with those mentioned by
Marriot et al. (1980) who stated that no significant differences were found in the
Staphylococcus aureus counts of the frozen meat thawed in ambient and refrigerated
conditions, but, higher aerobic counts were found in meat samples thawed at ambient

temperatures than samples thawed at refrigerated temperatures. The higher . results
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for APC, S. aureus and Enterobacteriaceae count than the data recorded in Table 2
were reported by Reda (1995) who found that the average of APC and
Enterobacteriaceae counts were 6.11and 5.11cfu/g, respectively. At the ambient
condition surrounding the thawed frozen meat, molds and staphylococci are widely
distributed in nature.

The obtained results showed that the total mold counts in frozen meat thawed
at refrigerated condition agreed with those recorded by Fahmy (1986) who found that
the mean value was 3.15 + 0.07 cfu/g. Frozen meat thawed in ambient conditions
agreed with those mentioned by Samaha and El_Gohary (1992) who summarized that
the total mold count / g ranged from 2.48 to 5.60 cfu/g, while the higher results were
recorded by Reda (1995).

Molds affected our food as a result of its contamination, and is responsible for a
major portion of food deterioration in developing countries, also, it constitutes a big
hazards for human being as it produces numerous mycotoxins which are carcinogenic,
hepatotoxic and nephrotoxic (Hafez, 1986 and Marouf, 2004).

In Table 3, APC and Enterobacteriace showed a decrease in counts rather than
S. aureus and molds which are relatively resistant to freezing without change in count.
These findings agreed with those reported by ICMSF(1978) who mentioned that total
aerobic counts decreased as storage time increased. Also, freezing could not eliminate
Staphylococci or other Gram- positive bacilli from the food.

Gram-negative bacilli were more susceptible to freezing than positive cocci, the
lethal effect of freezing may be due to the denaturation of cell protein (Frazier and
Westhoff, 1983).

Aflatoxin B;and B, cannot be detected in the three types of frozen meat. These
results are attributed to that meat obtained from animals grazing in a wide area of
natural green fodders is free from mycotoxin contamination (Fahmy, 1986).

From view of public health of the main organisms in this study, molds
contaminating our food are responsible for a major portion of food deterioration in
developing countries, also, constitute big hazards for human being as they produce a
numerous mycotoxins which are carcinogenic, hepatotoxic and nephrotoxic (Horner et
al. 1995). Heknby & Gondroesn (1981) and Hobbs & Gilbert (1978) concluded that
pathogenic Staphylococci and Enterobacteriace have been implicated in several food
poising outbreaks.

From the obtained results, one can conclude that microorganisms, molds and
aflatoxins may be found in frozen meat which appears to be suitable for consumption .
So, to protect food from microorganisms, molds and to avoid the public health hazards
and the economic losses, the following suggestive measures should be conducted:
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- Strict hygienic precautions should be recommended during slaughtering till freezing.

- Frozen meat must be thawed in refrigerator not at ambient conditions to avoid more

contamination.
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