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SUMMARY

The aim of this study was to evaluate meat and meat products
chemically. About 25 samples of fresh meat, 25 samples of frozen meat
and 25 samples of frozen minced meat were collected from different
markets in Mansoura City. All these samples were chemically examined.
Data analysis revealed an increase of pH in Frozen meat and frozen
minced meat with the means 6.4 and 6.3 respectively, while the pH was
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normal in fresh meat with the mean 5.8. In respect to total volatile basic
nitrogen (TVB-N) and thiobarbituric acid (TBA), they were in normal
levels in fresh meat with the means 12.5 and 0.275 respectively. While
in frozen meat and frozen minced meat their vaules increased with the
means 21.6and 0.713, 20.5and 0.664 respectively. Regarding heavy
metals concentration the mean values of lead, cadmium and mercury in
fresh meat were 0.067, 0.046 and 0.008 ppm respectively. In frozen meat
the means were 0.045, 0.035 and 0.006 ppm respectively, while in
frozen minced meat were 0.032, 0.025 and 0.004 ppm respectively.
Concerning malathion residues in fresh meat, frozen meat and frozen
minced meat the mean values were 0.07, 0.05 and 0.03 respectively,
while diamethoate residues were with the means 0.02and 0.03 in fresh
and frozen meat respectively and not be detected in frozen minced meat.
It can be concluded that meat and meat products are able to be exposed
to chemical changes, in addition to presence of some pollutants residues,
these changes may lead to spoilage of meat and may constitute public
health hazards, so meat and meat products in markets must be examined
frequently.

Key words: Meat, meat products, heavy metals, chemical contaminants.

INTRODUCTION

Contamination of meat includes toxic metals and elements,
organometalic compounds and agricultural chemicals. These
contaminants may present a potential hazard for human health if
exposure exceeds tolerable levels (Turi-szerletics and Patko, 2008).

Heavy metals pollution is considered as one of the most
important environmental problems in Egypt. It results from industrial
and agricultural wastes that spread in air, water and soil, these pollutants
have tendency to accumulate in tissues of animals (Lars, 2003).
Cumulative toxic effect of heavy metals are recognized duc to low
elimination rates from the body and cause serious health hazard to
human depending on their level of contamination (Massade and Snook,
2002).

The toxic elements cadmium, lead and mercury are widely
distributed in the environmeni and generally regarded as accidental
pollutants although they are frequently found in minute amounts in food
(Lucis et al., 1972; Underwood, 1977). Cadmiumn is used extensively in
the mining and electroplating industries and found in fertilizers and
fungicides. All its chemical form are toxic (Fleischer ef al., 1974). It
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inhibits sulphydryl enzyme systems necessary for cellular metabolism
(Gunn and Gould, 1957).

Lead is used in many mdustrial processes, lead paint and lead
gasoline. 1t is a common material for spraying fruit trees. Absorbed lead
accumulates in fissues of the animals. Lead inhibits the activity of
enzymes dependent upon the presence of free sulphydry! groups for their
activity and this inhibition is clearly demonstrated in disturbances which
occur in the biosynthesis of heme (Klauder and Petering, 1975;
Willoughby et al., 1976). Mercury was used as fungicides and mercurial
fungicides used for seed dressing. Toxic compounds of mercury
accumulate in animal tissues. The alkyl mercuries are slowly
metabolized and more evenly distributed in the body tissues
(Underwood, 1977).

The main side effect of the environmental pollution by pesticides
in food contamination leading to injury of non target organisms concerns
the health of the workers and consamers. Organophosphrus are used in
large scale especially in agricultural and veterinary field nowadays
around the world (O’Maliey, 1997).

Therefore the aim of this work was to detect heavy metals as
lead, cadmium and mercury, as well as to determine hydrogen ion
concentration, total volatile basic nitrogen and thiobarbituric acid in
meat and meat products exposed for sale in Mansoura markets

MATERIALS and METHODS

Sampling
25 fresh meat, 25 frozen beef and 25 frozen minced beef (all
samples 75) were collected from markets located in Mansoura. The
samples were transferred to the laboratory in an ice box to be examined
chemically. Frozen samples were thawed by over night refrigeration.
Each sample was examined chemically as cited below.
Chemical Examination
- Determination of hydrogen ion concentration (pH): according to
Pearson (1984).
- Determination of total volatile basic nitrogen (TVBN) mg/100gm. It
was done according to FAO (1992).
- Determination of thiobarbituric acid (TBA) mgMD/kg. It was done
according to Pikul er al. (1983).
- Heavy metals analysis: digestion of the samples, the frozen samples
were defrosted then digested according to the recommended method

64



Assiut Vet. Med. J. Vol. 57 No. 130 July 2011

Al-Ghais, (1995). A Petkin Elmer model (Spectra-AA 10, USA)
flame atomic absorption spectrometer (AAS) with computer system
was employed throughout the experiment for determination of lead
cadmium and mercury. The concentrations of heavy metals in the
solutions were determined by AAS which was adjusted at wave
lengths of 283.3 nm, 228.8 nm and 253.7 nm for Pb, Cd and Hg
respectively. Absorbance and concentration were recorded on the
digital scale of the AAS. The examined samples were calculated as
ppm {mg/kg) on wet weight Seady (2001).

- Determination of organophosphrus (OP) pesticides were conducted
by using HPLC apparatus (ISCO model 2350) HPLC and 205
UV/vis detectors. With hypersil HPLC column 250X4.6 mm BDs
18 OC5M. Samples were extracted and the pesticides residues were
determined according to A.O.A.C. (1980) and Pesticide Analytical
Manual PAM. (1994). The statistical analysis was carried out
following the method described by Kirkwood (1989).

RESULTS

Table 1: Some heavy metals concentration (ppm) in the examined meat
and meat products samples.

Frozen minced meat Frozen meat | Fresh meat Samples
Parameters

0.032 0.045 0.067 Lead
+0.003 +0.003 +0.005

0.025 0.035 0.046 Cadmium
+0.003 +0.004 +0.006

0.004 0.006 0.008 Mercury
+0.0003 +0.0004 +0.0005

Table 2: Some biochemical analysis of the examined meat and meat
products samples.

i Samples
Frozen minced meat | Frozen meat | Fresh meat Parameters
6.3 6.4 5.8 I

+0.3 +0.3 +0.2 3

20.5 21.6 12.5

+2 1 422 12 TVB-N mg/100gm

(.664 0.713 0.275

+0.03 +0.04 +0.02 TBA mg MD/kg
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Table 3. Mean values of organophosphorus insecticides residues (ppm)
in the examined meat and meat products samples.

Frozen minced meat | Frozen meat | Fresh meat Samples
Parameters
0.03 0.05 0.07 ]
+0.003 +0.004 £0.005 Malathion
0.03 0.02 .
Not detected £0.002 £0.003 Dimethoate

DISCUSSION

Beef may be exposed to high quality of toxic metals in the
environment by air, water and ingestion of polluted feed Carl (1991).
Feeding animals with forage produced in contaminated area results in
increasing the concentration of each heavy metals consequently meat
and milk production Jarup (2003); Tairova (2001); Massani et al. (2001).
In the present study, Table 1 showed that the mean lead (Pb)
concentration was 0.067, 0.045 and 0.032 ppm in fresh meat, frozen
meat and frozen minced meat samples respectively. These results were
in agreement with Salisbury er al. (1991); Spaulding (1975). While
Ibrahim and Hasanain (2001) found that the mean value of lead
concentration in beef was 0.88540.062 and Falandysz and Lorence,
(1991) found that the mean value of lead in fresh beef was 0.080 ppm.
Lead is recognized as known neurotoxicant and of major public health
concern which causes both acute and chronic intoxication Gossel and
Bricker (1990).

Toxic effects of lead involve the nervous system, liver and
kidney function, blood circulation, and endocrine system Gossel and
Bricker (1990). The provisional weekly intake of lead in food must not
exceed 0.005 ppm as recommended by FAO/WHO (1989). lLead
poisoning is generally ranked as the most common environmental health
hazard (Goyer, 1991; Adekunle and Akinyemi, 2004). Regarding to
cadmium concentration. Table (1) showed the means of 0.046, 0.032 and
0.025 ppm in fresh meat, frozen meat and frozen minced samples
respectively. While El-Atabany (1995) measured the levels of cadmium
in fresh meat which was 0.11 mg/kg wet weight. The presence of
cadmium in meat may be attributed to grazing of animals on sandy or
textured soil phosphate fertilizers contained a high amount of cadmium
(Gradjean, 1986; Marcombe er al, 1994). Great ingestion of
contaminated feeds, water and inhalation of fumes and dusts form the
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industrial activates results in high concentration of cadmium in tissues of
lactating and beef animals Dwivedi et al. (1997). Cadmium is a
cumulative poison and metabolically inhibits essential metabolic
function of zinc, copper and iron furthermore; it inhibits sylphydral
enzyme systems necessary for cellular metabolism (Mousa and Samaha,
1993). Concerning mercury concentration the means were 0.008, 0.006
and 0.004 ppm in fresh meat, frozen meat and frozen minced meat
samples respectively.

Jorhem ef al. (1991) recorded that the mean value of mercury in
meat was 0.005 mg/kg. Mercury is considered a cumulative poison
because of its slow excretion through the intestine and kidney Cang
et al. (2004). The variation observed in the level of mercury
concentrations in the present study may be attributed to different pasture,
amount and types of offered to animals. Excessive sludge as soil
fertilizers may be of a direct cause of the elevated mercury residues in
tissues of cattle Falandysz and Lorenc (1991).

Table 2 showed that the pH of fresh meat, frozen meat and frozen
minced meat was of the means 5.8, 6.4 and 6.3 respectively. pH value of
meat according to (The Egyptian Standards 1991, 2005) is 5.6-6.2. The
obtained data of fresh meat are within the permissible limits. Meanwhile
pH of frozen meat and frozen minced meat were exceed the permissible
limits according to (The Egyptian Standards 1991, 2005).

The increase in pH value during freezing storage indicate
bacterial growth and possible spoilage of meat, such increase may be
partly attributed to the production of volatile basic compounds such as
ammonia (Putro er al., 1985; Galli et al., 1993). The obtained results in
table 2 showed that the means total volatile basic nitrogen of the
examined samples of fresh meat, frozen meat and frozen minced meat
were 12.5, 21.6 and 20.5 mg/100gm respectively. The results revealed
an increase of total volatile basic nitrogen during storage and freezing
time in addition to such increase exceeded the suggestive limits
recommended by the Egyptian Standards EOS, (1991). Nearly similar
results were obtained by Barile ef al. (1985).

Sharma and Goswami {2010) stated that the increase of TVBN
values of market samples reflected their poor quality and unhygienic
market conditions. TVBN determination was considered the most
objective method for determining freshness Fontes ez al. (2007).

Dealing to thiobarbituric acid (TBA) mean values of the
examined fresh meat, frozen meat and frozen minced meat, they were
0.275, 0.713 and 0.664 mg/kg respectively. Values of the examined
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frozen samples were close to the suggested limits of TBA recommended
by The Egyptian Standards EOS, (1991).

Rancidity may be developed during frozen storage of an
underutilized medium fat content of frozen horse Mackerel, this was
concluded by Santiago et al. (2002). An increase in thiobarbituric acid
with an increase of frozen storage times was noted.

Table 3 showed that the malathion level concentrations of fresh
meat, frozen meat and frozen minced meat were of means 0.07, 0.05 and
0.03 ppm respectively, while dimethoate level concentrations were of
means 0.02, 0.03 ppm in fresh meat and frozen meat but not detected in
frozen minced meat samples. These samples were lower than that
reported by Mostafa ef al. (2007).

From the above mentioned, we concluded that the increase of pH
value during freezing storage time may be partly attributed to the
production of the wvolatile basic compounds and increasing of
thiobabituric acid (TBA) value by increasing freczing storage time. The
laboratories performing the analysis must be accredited according to the
ISO standards, so freezing of meat must be under hygienic measures,
and must be examined frequently.
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