Assiut Vet. Med. J. Vol. 55 No. 121 April 2009

Dept. of Food Hygiene,
Animal Health Research Institute, Alexandria Branch.

HYGIENIC STATUS OF IMPORTED FROZEN BEEF

IN ALEXANDRIA MARKETS
(With 4 Tables)

By
AMAL F.A. MANSOUR and OLA A.M. BASHA*

* Dept. of Bacteriology, Animal Health Research Institute, Alexandria Branch
(Received at 16/3/2009)

4 )uSuy) (5l gl B Baanall 33 ) gleuall (o 84 agall Laal) Alal)
Lily daae el e Se ¢ ypaaia o pagd Jlof

SLtall Baanall By il o salll (pe ) plie Ale () puaed 230 pany Siall 10 al
(:}AMM\MBJ\ ‘;s LJ):.\”JJ}&ASJLAJJ)MX\ uJAAjd\}u‘E“ uAnAJJM\
ok Lo e pasadll il s By Lin sl g s pSa s Blaas s Toalls Lpand o

2a s Al orada O L) 8l il 00 %96 O 25 1ol s el pasdl
88l Sl (10 %98 O an g ral sall Al sl A3 L 3 sl Sliall (0 %95 ()
Bt il n s puel) Y1 1 Slaasll Gandll e Lgle 22 5 Y 5 (rah ol 8 L)
Gliall 5o %4 O 25 Liged) aebialy paldll ol jlisl - 57 lawgie as0a A
At (e stV oy e Jlall g Guladl) iy € lal - LEaY) 1agd dulag) 5 sl
i s il LSl - Ayl CulS il (0 %8 o a5 Gl a5 Jlal
S 1 oa sl S (andll ane 100/p30 14 (o8 boussiall (8 Lgiad O aa 53 Lkl
¢ gral) b g ySaall (Al sell il g Saall 632 gl Aumall il g Kuall Slaef Jaw gia

210 x 2.5 5%10 x 5.3 10 x 4.3 *10 x 6.7 VS Lzl gl Sy Sual
il Ve Y S Ly il ¢ sari oS s Kae J e &3l a/b S
oy 33 ) shusall Sanal) o salll (o ST ST g Y] e g gl S s ¥ ¢l dlS
L;YJSMMS//Q\J)&A Uand ol Mg Jaa sl e %165 %8 %12 <%8 c%14
Je & .09 O114 <Oppp Oss M ol il jiall O g5 Lo of5 s Lt
c_ﬂ.uaj\ tﬁA}ﬁ—\J\SLA.LU _).u;d\ u\.u:d\ uA %20 M@Aﬂ\ L;J;E.'ud\ uj_)S.\.d\
g Saall ngd dynnall draatl ABlie g 138 M sallidl g ySead dpilis L gaiall
Lo Ll 5 L 3l g5 cand o)) Ja g 5l @IS 5 lui¥) diaa s dalad) daall e Lo il saa
53 steall 3anall apalll Adl e dlailaal

SUMMARY
1



Assiut Vet. Med. J. Vol. 55 No. 121 April 2009

A total of 50 random samples of imported frozen boneless beef meat of
different cuts were collected from different markets of Alexandria. The
samples were transferred directly to the laboratory where they were
examined organoleptically, chemically and microbiologically for
determination of its hygienic status. The organoleptic examination
revealed that the normal colour was detected in 96% of the examined
samples. Acceptable odour was detected in 95% of the examined
samples and normal consistency was detected in 98% of the examined
samples. The chemical examination indicated that the pH and total
volatile nitrogen (T.V.N.) were within the permissible limits. The results
of Eber’s and copper sulphate tests were positive in 4 and 8%
respectively. Bacteriological examination of the all samples revealed that
the total psychrophilic bacterial count, total aerobic plate count, total
enterobacteriaceae count, and total coliform count were 6.7 x 10°,
43 x 10% 5.3 x 10° and 2.5 x 10% cfu/gram respectively. Klebsiella
pneumoniae, Escherichia coli, proteus valgaris, Enterobacter aeorgenes
and Enterobacter cloaca were isolated from the examined frozen meat
samples at an incidence of 14, 8, 12, 8 and 16% respectively. The
incidence of Staphylococcus aurues was 20%, on the other hand,
Salmonella microorganisms could not be isolated from any of the
examined samples. Escherichia coli strains were serotyped as Oss, O111,
O114 and O119. The public health hazard of these microorganisms as well
as the recommended measures to improve quality status of imported
frozen beef were discussed.
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INTRODUCTION

Food-borne infections are an important public health concern
worldwide. According to reports of the World Health Organization and the
Centers for Disease Control and Prevention, every year a large number of
peoples are affected by food borne diseases due to consumption of
contaminated beef (Busani et al., 2005).

Meat constitutes the most important items of human food
because of its palatability and high nutritional value, at the same time,
meat is prone to contamination from the hands and clothes of staff, from
knives and other equipment during deboning and carcass breaking
processes (Gill et al., 2001).
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In Egypt, as a result of increase demand for meat, frozen
boneless beef was extensively imported from different countries. Meat is
relative perishable therefore meat should be refrigerated as quick as
possible, following slaughter to minimize undesirable changes (Smith
et al., 1983). To prolong shelf life of meat, deep freezing should be
adapted to retard the microbial growth (ICMSF., 1978). Koburger (1981)
and Mansour (1986) stated that bacteria Gram-positive and Gram-
negative could survive the frozen storage of meat and when the
condition become favourable they begin to multiply. So, meat may
constitute a public health hazard due to the presence of spoilage
microorganisms responsible for objectionable changes or pathogens
leading to either food infection of intoxication (Hannien, 1980,
FAO/WHO, 1983). Meat is unfit for human consumption when surface
count are more than 10%cm? and interior counts of 10°/gm (Hyytiainen
et al., 1975; Mates, 1983). pH markedly influence protein changes
during freezing an storage (Gracey, 1986) and total volatile nitrogen
could be used as an indication of decomposition by bacteria and protein
breakdown during storage (Pearson, 1968). The higher value of T.V.N
could be attributed to high bacterial counts and hence high protein
destruction (Fahmy et al., 1981).

According to the Egyptian Standard Specification of frozen meat
(1552/1991) when T.V.N value reached more than 20mg/100g, meat will
be rejected. The aim of this study was to evaluate the hygienic status of
imported frozen meat at Alexandria markets.

MATERIALS AND METHODS

A- Samples:

Fifty random samples of imported frozen boneless beef of
different cuts were collected from different markets in Alexandria, they
were directly transferred to the laboratory in an ice box under complete
aseptic condition, where they were examined organoleptically,
chemically and bacteriologically.

B- Organoleptic examination

The samples were examined for, colour, odour, consistency and
slime formation according to Gracy (1986), Ockerman and Hansen
(1988) and Miller (1994).

C- Chemical examination
The samples were examined for:



a-

b-
c-
d-
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Detection of ammonia in spoiled meat using Eber’s test (Mousa,
1991), after Gerhardt and Dam (1979).

Determination of pH value according to 1ISO (1974).

Determination of total volatile nitrogen according to FAO (1992).
Detection of precipitation of albumenous material from decomposed
meat using copper sulphate test. (Mousa, 1991).

D- Bacteriological examination

The samples were subjected to bacteriological examination

through determination of:

a-
b-

Cc-

d-

Total psychrophilic count according to ICMSF (1978).

Aerobic plate count by spreading technique according to European
Union Regulation (2001).

Enterobacteriaceae count according to European Union Regulation
(2001).

Enumeration of coliform bacterial count according to FAO (1992).

E- Detection of some food-borne pathogens:

a-

b-

Isolation and identification of Staphylococcus aureus according to
Bennett and Lancette (2001).

Isolation and identification of Enteropathogenic E-coli according to
Health Protection Agency (2003). Seriological identification using
diagnostic sera, Biotec E. coli (1999).

RESULTS

Organoleptic examination of frozen imported meat samples showed
relatively acceptable colour,odour, consistency and without slime
formation.

Chemical examination:

the result of chemical examination were summarized in Table (1) A
and B.

Table (1) A: Results of Eber’s and Copper sulphate tests (n = 50)

Test +ve samples %
Eber’s 2 4
Copper sulphate 4 8

Table (1) B: Results of PH and Total Volatile Nitrogen (T. V. N.) mg /

100 g sample.
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Test Result
pH 5.8 +0.25
TVB-N 14mg/100g + 0.7

Where: + stander error

Table (2): Mean values of bacterial counts for the examined imported
frozen beef meat samples (n = 50).

Microbial count Mean vlues
Total psychrophilic count 6.7 x 10°
Total aerobic plate count 4.3 x 10*
Total Enterobacteiaceae count 5.3 x 10°
Total Coliform count 2.5 x 10°

Table (3): Incidence of the recovered microorganisms from the
examined samples (n = 50).

Isolated organisms No. of +ve samples %
Klebsiella pneumoniae 7 14
Escherichia coli 4 8
Proteus vulgaris 6 12
Enterobacter aerogenes 4 8
Enterobacter cloaca 8 16
Staph. Aureus 10 20

Table (4): Serotyping of Escherichia coli.
Serotypes Oss Ou28 O O114 Ou19 O1s
Number 1 - 1 1 1
DISCUSSION

All the examined samples were relatively acceptable in odour,
colour and consistency and without slime formation. The same results
were reported by EL-Tabei (1992) who found that all the examined
imported frozen meat had normal colour and odour. The consistency of
meat was mainly affected by the percentages of fat, moisture, connective
tissue and texture (Roushdy, 1979).
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The mean values of the pH and TVB-N of the imported frozen
beef meat samples were 5.8 and 14mg/100g which were within the
permissible limits according to the Egyptian Standards (2001).

Ammonia is a by product of microbial metabolism and mainly
derived from various desaminase reaction. The onset of spoilage was
accompanied by a rapid rise in ammonia concentration (Schmitt and
Schmidt-Lorenz, 1992). The result presented in Table (1) revealed that 4%
of the examined imported frozen meat samples were positive for ammonia
as detected by the Ebers test. The quantity of ammonia has been used to
indicate spoilage of meat (Gika, 1980).

From Table (1), 8% of the examined imported frozen meat
samples by copper sulphate test were positive for the presence of
albuminous materials which indicated meat decomposition.

The results presented in Table (2) showed that the mean values
of psychrophilic count, aerobic plate count, Enterobacteriaceae and
coliform counts of imported frozen beef samples were 6.7 x 10°, 4.3 x
10% 5.3 x 10° and 2.5 x 10%gm respectively. Hafiz (1986) reported that
the mean value of the total psychrophilic count/g was 1.1 x 107 which
was higher than that obtained in this study. The occurrence of
psychrophilic microorganisms is usually attributed to microbial
contamination during slaughtering process (Newton et al., 1978). The
obtained results of total aerobic counts were nearly similar to that
reported by El-Ataal (1987). Refai et al. (1991) found that the mean total
aerobic bacterial count (CFU/g) of the examined frozen meat samples
was 2.7 x 10° The total aerobic bacterial count was the most reliable
index for detecting the sanitary condition for proper storage of food
products (Levin, 1961).

The Enterobacteriaceae count in the obtained study was lower
than that reported by Refaie et al. (1991). It is evident from Table (2)
that the mean coliforms count per gram of 2.5 x 10°.

Nearly similar results were reported by Varkonti (1980) while
higher results were reported by Goda et al. (1981), they found that the
mean total coliform count was 15 x 10? CFU/g. Presence of Coliforms
suggested mostly faecal contamination and points of potentially severe
hazard (Eribo and Jay, 1985).

Table (3) illustrates that klebsiella pneumoniae, Escherichia coli,
Proteus vulgaris, Enterobacter aerogenes and Enterobacter cloaca were
isolated from imported frozen meat samples at an incidence of 14, 8, 12,
8 and 16% respectively. Nearly higher incidence was reported by Hafez
(1986) who isolated Klebsiella pneumoniae, Escherichia coli, Proteus
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valgaris, Enterobacter aerogenes, Enterobacter cloaca, Citrobacter
freundi and Proteus mirabilis from frozen meat in an incidence of 14,
23, 26, 18, 17, 28 and 14% respectively.

Salmonella could not be isolated from any of the examined
samples. This was in agreement with the Egyptian Standard Specification
of frozen meat (1552, 1991) that stated that frozen meat should be free
from Salmonella. The results obtained in Table (3) revealed that the
incidence of Staph. aureus in the examined imported frozen meat samples
was 20% which was higher than that reported by Phillips et al. (2001)
who found that the incidence of Staph. aureus was 17.5%. The high levels
of Staph. aureus growth indicate poor hygiene of the meat handlers during
the processing stage as well as lack of sterilization of utensils (Thatcher
and Clark, 1978). Staphylococcus aureus has been implicated in food
poisoning and food intoxication, besides it may at time assumes a
pathogenic role, so strict hygienic measures should be adapted in meat to
ensure a maximum safety to consumer. (WHO, 1957). The results of
serological identification for serotyping of Escherichia coli isolated from
the examined imported frozen beef as shown in Table (4) revealed that E.
coli was serotyped as one strain of each Oss, O111, O114, and Oj19. The
obtained results are nearly similar serotyping as recorded by Mostafa
(1993). George (2004) reported that E. coli serotypes Oss and O;117 were
implicated as the causative agents for nursery school outbreaks in London
in 1940s. They also added that Oj11, O119, O128 and Os4, Serotypes were
isolated from infected infants in North America and Europe during the
1950 and up to 1970 years. These outbreaks had a high attack rate with
high mortality rate exceed 50% in infants.
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