M. O. Aboul El-Nile ¢nd F. E. Gaber ISSN 1110-7219 87

EFFECT OF ENVIRONMENT ON QUALITY OF MEAT
IN ALEXANDRIA GOVERNATE

M. A. Abd-Allah and W. P. Habil

Faod inspection lab, Alexandria.

Animal Heallh Research Insiitute, Dokki. Glza, Egypt

ABSTRACT

Meat sold in open markets consumed by many peoples. Special attention was jo-
ciised on the determination of selected heavy metals in meat samples. For assessing
cenwironmenial contamination, thirty meat samples of three varieties (Minced meal,
meal slices, and sausage} were purchased from different open markets in Alexandria
province. The samples were analyzed jor the estimalion of Fe. Cu, Pb and Cr using
alomic absorplion spectrophoiomeler. The resuits for minced 1neut were Fe (950.2
ppm), Cu (73.7 ppm)} and Pb (3.8 ppin), for neat slices were Fe (838.3 ppny, Cu (72.3
ppm) und Pb (0.86 ppm), and for sunsage were IFe¢ (102.7 ppy). Cu (9.6 ppmi) and Pb
(2.95 ppm). A significan( correlation was found belween Fe and I’h in the three prod-
ucts. The concentrations of these eletnents were abouve the atlowable international lim-

its for human food. Chromium was undelectable in the three products.
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INTRODUCTION

The environmental pollution is a matter of great concern worldwide. and consequently con-
tamination of food chain is getting increasingly imporiant in view ot its role in human hcalth and
nutrition. There are numerous types of environmental pallution, which constitute a potential
threat to human health (Heidelberger, 1975).

The primary sources of these puollutants are garbage s. trash, and raw sewages, chemical el-
fluents of the Industries and emissfon of irritant and harmful gases front various sources. These
pollutants emerge from rapid population growtli, massive urbanization and extcnsive urbaniza-

tion and extensive industrialization throughout the world (Raja et al., 1996).

Meat is a lood nalerlal, whieh is comnposed of mainly proteins, fat and some important cssen-

tial elements. Contamination {s transferrcd to animals via direct exposure, polluted water and
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crops grown on irrigateted sewage water. Another important rcason [or causing cofntamination of
meat Is the deposition of contaminants [rom vehicle emission and [rom dirty slaughter places,

and sclling meat in the open market and even on roadside.

The contaminated food and water are sources of lliness In human body. Among various pollu-
tants in the environment, heavy metals are directly related to health diseases in humans. Al-
though It is difftcuit to classify trace melals into essentlal and toxic groups. yet it is well known
[act that an essential metal becomes toxic at sulllciently high intakes (Khurshid and Qureashi,
1984).

Lead may enter the atmesphere during mining, smelung, reflning. also automobile gasoline
contains tetra-ethyl lead as knock inhibitor that is bumed enters the atmosphere and manulac-
turing processes and by the use of lead containing products. Lead Intake occurs [rom the con-
sumption of fruit julees. food stored in lead lined contalners, cosmetics, cigareites.. (Benneth,
1981). Lead is able to cross the placenta as early as the 12th-14th week of gestation. Cord blood
concentratlons of lead are generally equivalent to that of the mother, or just a bit lower. Lead is
not easily excrcled, so it will continue to accumulate In fetal lissues throughout gestation, most-
ly accumulating in fetal braln. (Schardein, 1998).

Excess lead can cause serlous damage to the brain, kidneys, nervous system and red blood
cells. Young children, infants and fetuses are particularly vulnerable to lecad poisoning. US envi-

ronmcntal protection agency (EPA) says that lead may be implicated In causing leukeniia (Anan-
ymous, 2002).

High concentration of eopper oxide may result from welding operations. Thc corrosion of eop-
per containing alloys in pipe fcting may add measurable amount of eopper into the water. Cop-
per content of normal human adult is 50-120 mg, but above 151ing causes nausea, vomiting, di-
arrhea and Intestinal pain. Copper deficiency results In anemia and the congenital inability Lo

cxerete copper resulting in aecumulation and Wilson, S discase (Greenwood and Earnshew,
1986).

Iron deflciency 1s seen in premenocpausal women. adult men should not use lron supple-
ments, because high tissue level of iron correlate with increased risk of myoeardial infection
(Harvey and Champe, 1994).

The present work was done to estimate the level of Iron, eoppcr, lead and ehromium in three
meat varieties (Mineed meat, meat slices, and sausage) purehased {rom local markets and differ-
ent spots in Alexandria provinee .
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MATERIALS AND METHODS
Sample collection and preparation:

Ten different samples tfrom eaeh meat variely (mineed beef, meat shees and sausage) were col-
lected {rom various shops in diflerent markets. All samples were taken (o the lab in plastie bags.

For metal analysis wet digcslion of metal samples was danc using the ricthod of Halak (1980).
Instrumentation:
The atomle absorption speetrophoiomelcr (Thermoelimental, typc. Solaar 54/2001. NC. 9423-
400-30042, Scr. No. GE 710728) was employed in analvsis of samples. Air /acelylene werc used

as [ucl. Three such determinations were taken as the ohscrved valuc. The absorplion sipnals of

the samples wcre evaluated alter subtracting the mean valuc of the blank.
Standards:

Ccrtified AAS slock standards of Pb, Cu and Fe containing 1000 ing/dm3 were obtained [rom

Merck Company, [or calibration curve. The standers were prepared by proper dilulion of stock

standcr solution in 6n HCL,
Working standard solution:

Pb. Cu and Fc¢ standards contlaining 1-100 ppn were prepared and [rom stoelk slandard solu-

tions.
Blank solution:
Blank solutions were preparcd and treated exaclly in the same way as the samples except the

mclal ion concentration. The absorption signals of sample solution were cvaluated by subtract-

Ing the mean value of blank from the signals of the sample.
Statistical analysis:

The results were evaluated by ANOVA, pair wisc compansans lest and person correlation
{Clark and Coake, 1983).

Results and discussion:

The prescnt work was done to estimatc the concentration of iron, copper, lcad and chromium

in minced meat, mcat sliees and sausage sold in some public open markets in Alexandria.

Iron was the major elcment in the samples; mincced meat had the highest concentration fol-
lowed by meat slices and finally sausage (Fig. 1). The mcan concentrations of iron in the three
products were significantly different from each othier s. The low significant conecntration of iron

in sausage (p<0.0001) may be atlribuled to the naturc of the product, which is usually made of
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small ratio of beef meat and offal s with high ratio of bulking materials. But the significant in-
erease of iron in minced meat {p<0.005) than in slices was inexplicable. Since, minced meat was
prepared [rom meat eontain 20% fat. (Egyptian standards, No.1694/1991) which usually lower

in fron concentration.

The concentration of iron in meat slices was high aceording to that reporied by Lawrie, 1981
for ox lean meal (21 ppm). Also, the values of minced meat and sausage were higher than the
amount stated by RAD sale for man (12-15 mg/day).

Copper was the second element with high in the tested samples minced meat had the greatest
concentration followed by meat slices. And sausage (Fig.2). The mean difference between minced
and meat slices was not significantly different however, the concentration of element was higher
in minced than slices. On the other hand, sausage had significant low copper concentration

(p<0.0001) when compared with mince or slices meat.

In general the concentrations ol copper were high according to permissibie limits of copper in
beel mince (0.2 mg/100 g), meat slices of topside. rump steak, and silverside (0.1, 0.2 and 0.3
mg/100g. respectively) and beel sausage (0.2 mg/ 100g) (McCance and Widdowson, 1881).

Lead concentration measured in mineed meat showcd the highest concentration [ollowed by
sausage and meat sliees came later (Fig.3). The diiference between mean concentration of lead In
case of minced meat and sausage was not significant, but was significantly high between minced
and slices (p<0.001) or sausage and slices (p<0.0003). According to the European commission
regulation (No 466/2001), lead in the meat of bovine animals should not exceed the maximum

level (0.1mg/kg wet welght]. So, tested products overcame the allowable lead concentration In
human food.

A signilicant correlation was found betwcen lroi and lead in mecat slices (p<0.01), minced
meat (p<0.05) and sausage (p<0.05) (Figs 4, 5 and 6). While non-significant negative correlations

were calculated efther betwcen copper and iron or lead in minced meat. meat slices and sau-
sage.

Chromium was un detcclable in meat slices. minced meat and sausages.

Finally we can concluded that the major part of contamination of tested products may be re-
lated to red color stains which usually which usually added to these products to make them at-
tractive to the consumer. On the other hand, lead contamination may be also. duc to automobile
exhaust contain leaded gas and particulate lead.
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Fig (1) Concentration of iron in meat product.
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Fig (2) Concentration of copper in meat product.
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Fig (3) Concentration of Lead in meat product.
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Fig (4) Correlation between Fe and Pb in meat slices.
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Fig (5) Correlation between Fe and Pb in minced meat,
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Fig (6) Correlation between Fe and Pb in sausage.
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