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In this study, the levels of heavy metals (Cr, Cd, Co, Pb, Cu, Ni, Fe, Zn, Mg and Mn) were determined in
canned beef and four different chicken luncheon from Sulaymaniah markets using atomic absorption
spectroscopy (AAS). Significant difference was observed in the chromium (Cr) content among the
corned beef brands, while there was no-significant difference in Cr content in the all chicken luncheon
trademarks. The results of cobalt (Co) for A, B, C and D were (0.03, 0.04, 0.04 and 0.08 upg/gm,
respectively). Co concentration for Gadeer, F, G and H were 0.00, 0.03, 0.04 and 0.04 ug/gm,
respectively. Lead (Pb) and copper (Cu) were significantly different among all trademarks. Manganese
(Mn) and nickel (Ni) were not found in any of the corned beef and chicken luncheon trademarks. The
iron (Fe) content for the corned beef trademarks was 1.43, 5.41, 3 and 4.4 ug/gm) for A, B, C and D
respectively. The results also reveal that there was a significant difference in Fe content between
chicken luncheon trademarks. B and C contained a high concentration of Zn while A and D had low
concentration of Zn. Furthermore, the F trademark was significantly higher in Zn concentration than G

trademark, which showed significantly lower concentration of Zn.
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INTRODUCTION

Applying food safety standards on a product is very
important because it relates closely to human’s health.
Good food products have a high nutritional quality, as
well as being free from physical, chemical and biological
contaminations. The food industry development encou-
rages food manufacturer’s to produce more practical and
durable products, but still must have high nutrition. For
example, beef processing to produce meatballs, corned
beef, beef burgers and sausages have the purpose to
form more practical and durable products, as well as
having high nutritional value. The presence of some
metal pollutants in everywhere; especially, cadmium
(Cd), lead (Pb), chromium (Cr), arsenic (As), nickel (Ni)
and mercury (Hg); spread out into animal rations and

food chains, thus it may increase the possibility of toxic
effects in humans and animals (Farmer and Farmer,
2000; Javed et al., 2009).

Meat is a very rich and convenient source of nutrients,
also to large extent microelements. The chemical
composition of meat depends on both kind and degree of
the feeding animal. The need for mineral compounds
depends on the age, physiological state and feed intake
as well as on living conditions (Baykov et al., 1996).
Heavy metals from manmade pollution sources are
continuously released into aquatic and terrestrial eco-
systems and therefore the concern about the effect of
anthropogenic pollution on the ecosystems is growing.
Contamination with heavy metals is a serious threat
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Table 1. Concentrations of heavy metals (ug/gm) in four trademarks of corned beef.
Trademark Cr Cd Co Pb Cu Ni Fe Zn Mg Mn
A 0.20 + 0.07 + 0.03 + 0.53 + 0.11+ 0.00 + 143+ 243+ 251+ 0.00 +
0.100° 0.004° 0.005° 0.020° 0.005¢ 0.00 0.005¢ 0.015¢ 0.005¢ 0.00
B 0.10 + 0.06 + 0.04 + 0.61+ 0.27 + 0.00 + 5.41+ 3.81+ 432+ 0.00 +
0.000° 0.001° 0.020° 0.020° 0.020° 0.00 0.015° 0.015° 0.005? 0.00
c 0.19+ 0.27 + 0.04 + 1.53 + 0.17 + 0.00 + 3.00 + 3.16 + 3.80 + 0.00 +
0.095° 0.060? 0.010° 0.035° 0.010° 0.00 0.100° 0.005° 0.025° 0.00
b 0.40 + 0.20 + 0.08 + 2.07 + 0.32 + 0.00% ,, 0. 000 248% 3.61+ 0.00 +
0.100? 0.050? 0.030? 0.060? 0.025? 0.00 TV 0.025° 0.015° 0.00

Means having the same letter in the same sections are not significantly different at P < 0.05 according to Duncan tests.

because of their toxicity, bioaccumulation and biomagni-
fications in the food chain (Demirezen and Uruc, 2006).
The risk of heavy metal contamination in meat is of great
concern for both food safety and human health because
of the toxic nature of these metals at relatively minute
concentrations (Santhi et al., 2008). Instances of heavy
metal contamination in meat products during processing
have been reported (Santhi et al., 2008 and Brito et al.,
2005).

Heavy metal pollutants can contaminate the products
during processing (through the raw material, spices,
water and packaging) by inhalation of air and penetration
through the skin's surface (Raikwar et al. 2008 and
Santhi et al., 2008). In other cases, contaminated animal
feed and rearing of livestock in proximity to polluted
environment were reportedly responsible for heavy metal
contamination in meat (Miranda et al., 2005 and Sabir et
al., 2003).

The objective of this investigation was to find out
whether the level of metallic elements in corned beef and
chicken luncheon obtained from Sulaymaniah Market in
Irag for human consumption have exceeded the maxi-
mum permissible level specified by international
standards.

MATERIALS AND METHODS
Sample collection

Samples included canned beef for four different trademarks (A, B,
C and D) of Brazilian origin and Chicken luncheon for four different
trademarks, E and F of Jordan origin while G and H of France
origin, were collected from the Sulaymaniah Market in Sulaymaniah
governorate, Irag. The samples were collected beginning in May,
2012 and transported to the laboratory for analysis.

Ash content

Ash content was determined according to the method of AOAC
(2000) by taking a specimen of known weight of flesh and placing in
a muffle furnace at 550°C for 16 h.

Sample preparation

The ash was dissolved in 5 ml of HCI acid and 5 ml of distillated

water and put on a hot plate for 5 min after which it was topped up
to 25 ml with double distillated water.

Elemental analysis of samples

Cr, Cd, Co, Pb, Cu, Ni, Fe, Zn, Mg and Mn in corned beef and
chicken luncheon samples were determined directly on each
sample of the final solutions using atomic absorption spectroscopy
(AAS).

Statistical analysis

All data were subjected to one-way analysis of variance (ANOVA)
using XL Stat program for windows. Differences between the
means were tested by Duncan tests. The level of significance was
chosen at P<0.05 and the results are presented as mean (Steel et
al., 1996).

RESULTS AND DISCUSSION

Tables 1 and 2 show the concentration of heavy metals in
some trademarks of corned beef and chicken luncheon.
The ranges of metal concentrations found in the canned
corn beef samples were as follows: Cr: 0.10 to 0.40 ug/g

(X =0.22 pg/g); Cd: 0.06 to 0.27 ug/g (X = 0.60 pg/g);
Co: 0.03 to 0.08 pglg (X = 0.48 pg/g); Pb: 0.53 to 2.07
ug/g (X = 1.3 pg/g); Cu 0.11 to 0.32 uglg (X = 0.21
Lg/g); Fe: 1.43 to 5.41 pg/g (X = 3.42 ug/g): Zn: 2.43 to

3.81 ug/g (i = 3.12 yg/g) and Mg: 2.51 to 4.32 ug/g (;
= 3.41 pg/g). The ranges of metal concentrations found in
the canned Chicken luncheon samples were as follows:

Cr: 0.10 pg/g; Cd: 0.06 to 0.10 ug/g (X = 0.08 pg/g); Co:
0.00 to 0.04 pg/g (X = 0.02 ug/g); Pb: 0.52 to 1.19 pg/g (
X = 0.85 pg/g); Cu: 0.15 to 0.30 uglg (X = 0.22 pglg);
Fe: 2.55 to 4.22 ug/g (X = 3.38 pglg); Zn: 1.59 to 3.08

Ha/g (; =2.33 pg/g) and Mg: 2.16 to 4.16 ug/g (i =3.16

Hg/g).
The significant difference (p<0.05) in the chromium (Cr)
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Table 2. Concentrations of heavy metals (ug/gm) in four trademarks of Chicken Luncheon.

Trademark Cr Cd Pb Cu Ni Fe Zn Mg Mn

E 0.10 + 0.00* 0.10 +0.00° 0.00 + 0.000" 1.19 + 0.010° 0.24+0.005° 0.00+0.00 3.14+0.010° 2.00+0.005° 2.16 +0.015° 0.00 + 0.00
F 0.10 £ 0.00*  0.06 + 0.003° 0.03 + 0.005% 1.02 + 0.005? 0.30 £0.000* 0.00+0.00 4.22+0.020° 3.08+0.010° 4.16 +0.010* 0.00 % 0.00
G 0.10 + 0.00* 0.08+ 0.001" 0.04 +0.010* 1.00 + 0.300° 0.15+0.010° 0.00+0.00 2.55+0.005° 1.59+0.000° 3.06 +0.050° 0.00  0.00
H 0.10 +0.00°  0.08 + 0.002° 0.04 + 0.015% 0.52 + 0.005" 0.15+0.005° 0.00+0.00 2.67+0.005° 2.86+0.005° 3.93+0.005° 0.00+0.00

Means having the same letter in the same sections are not significantly different at P < 0.05 according to Duncan test.

was recorded among the corned beef trademarks.
The D trademark contained a high concentration
of Cr, while the B trademark contained low
concentration of Cr. There were no-significant
differences in Cr content of all chicken luncheon
trademarks.

Significant differences in cadmium (Cd) were
shown among the corned beef trademarks, C
trademark appeared to have higher content of Cd
(0.27 ug/gm) but the B trademark had a lower
content of Cd (0.06 ug/gm). The E trademark had
the highest value (0.1 upg/gm) while the F
trademark showed the lowest value (0.06 ug/gm).
The distribution of cadmium into the food is often
through water, air and soil. In humans and
animals, cadmium contamination is usually
caused by the food chain (Zhuang et al., 2009).
Cadmium is absorbed around five percent and the
remaining passes directly into the feces.
Gastrointestinal absorption of cadmium in the
digestive tract is influenced by several factors;
one of them is low-calcium diet that causes higher
absorption and deposition of cadmium into the
intestinal mucosa, liver, and kidney (Kazantzis,
2004). The accumulation of cadmium in the liver
and kidneys seems to be mainly dependent on the
storage of cadmium in association with cadmium-
binding protein, metallothionein (Ellah and Yahia,
2009). Cadmium may accumulate in the human
body and may induce kidney dysfunction, skeletal

damage and reproductive deficiencies.

The recommended consumer dietary exposure
of Cd are 0.12 pg/kg body weight/day for adult,
0.315 pg/kg body weight/day for toddlers (1.5 to
4.8) and 0.22 pg/kg body weight/day for young
people (FSIS, 2004). The testimonial consumer
dietary exposures of Cr are 1.7 ug/kg body
weight/day for toddlers and 1.15 ug/kg body
weight/day for young people (FSIS, 2004).

The results of cobalt (Co) as shown in Table 1
for A, B, C and D were (0.03, 0.04, 0.04 and 0.08
Mg/gm, respectively). Cobalt concentration for E,
F, G and H were 0.00, 0.03, 0.04 and 0.04 pg/gm,
respecttively. Significant differences were found
between all trademarks (P<0.05). The results in
Table 1 show significant differences in the lead
(Pb) concentration among all trademarks. D
trademark recorded higher Pb concentration (2.07
pg/gm) while A trademark contained (0.53 pg/gm)
low levels of Pb. Lead concentrations for E, F, G
and H were 1.19, 1.02, 1 and 0.52 pg/gm,
respectively. All trademarks varied significantly
(P<0.05). The concentrations of heavy metals Pb
and Cd in the liver, kidneys and most of meat
products have been described by researchers in
other countries (Kirkpatrick and Coffin, 2006;
Gonzaacutelez-Weller et al., 2006; Santhi, et al.,
2008; Blanco-Penedo et al., 2009). The
commendation consumer dietary exposure of Pb
is 18 ug kg™ for adult, 46 ug kg™ for toddlers and

30 pg kg™ for young people (FSIS, 2004). Lead
would become toxic if it is consumed in the
amount which exceeds the threshold and can
cause acute and chronic poisoning symptoms
(Jarup, 2003). Lead is known to induce reduced
cognitive development and intellectual perfor-
mance in children and increase blood pressure
and cardiovascular disease in adults (Comission
of the European, 2002). The source of Pb
contamination of food livestock come from the air,
water, food materials, cooking utensils and food
packaging. The use of spices during processing of
meatballs, corned beef, burger's beef and
sausages is one of the sources of lead pollution.
Plants absorb lead from the soil and the air
around resulting in further accumulation (Landis
and Ming-Ho, 2004). According to the
recommendation of the Central Agency for
Standardization and Quality Control of Iraq
(1988), the Pb threshold is 1 mg / kg in luncheon
meat.

There was significant difference in Copper (Cu)
concentration which appeared in all trademarks;
higher Cu concentration value was detected in D
trademark but lower Cu concentration was
detected in A. Table 2 shows the mean value for
Cu concentration of chicken luncheon trademarks.
Generally, Cu concentration were higher in F
while E showed amid concentration, and G and H
trademarks showed rather low concentrations of



Cu. Mariam et al. (2004) reported higher concentration of
copper in mutton, beef and poultry meat from some
region such as Lahore region. Copper can also cause
public health hazards in high concentrations (Brito et al.,
2005). According to the recommendation of the Central
Agency for Standardization and Quality Control of Iraq
(1988) Cu should not exceed 15 mg / kg in luncheon
meat. The best consumer dietary exposure of Cu are 18,
46 and 30 pg/kg body weight/day for adult, toddlers and
young people, respectively (FSIS, 2004).

The result does not show any trace of manganese (Mn)
and nickel (Ni) in any of corned beef and chicken
luncheon trademarks. Nickel (Ni) can cause respiratory
problems and is a carcinogen (Agency for Toxic
Substance and Disease Registry, 2004). The upper
tolerable Ni intake for children (one to three years old)
and adults (19 to 70 years old) is 7 and 40 mg/day,
respectively. The highest mean level of Ni was found in
turkey meat samples collected from Warri zone (20.78
mg.kg™). The levels of Ni found in these samples did not
exceed the upper tolerable intake levels of this element.

Daily intake of small amounts of Mn is needed for
growth and good health in humans, otherwise deficiency
of Mn can cause nervous system problems (Demirezen
and Urug, 2006). Consumer dietary exposure of Mn are
67 pg/kg body weight/day for adult, 132 pg/kg body
weight/day for toddlers (1.5 to 4.8) and 101 pg/kg body
weight/day for young people (4 to 18) (FSIS, 2004).

The iron (Fe) concentration for the corned beef
trademarks were (1.43, 5.41, 3 and 4.4 ug/gm) for A, B, C
and D, respectively, significant differences were shown
among all trademarks. The Fe concentrations of chicken
luncheon trademarks are illustrated in Table 2. There was
a significant Fe concentration (P<0.05) between chicken
luncheon trademarks.

B and C contained high concentration of Zn (3.81and
3.16 upg/gm, respectively), while A and D had low
concentration of Zn (2.43 and 2.48 ug/gm, respectively).
Furthermore, the F trademark showed significantly higher
Zn concentration than G trademark. Trace Zn can cause
problems; however, too much Zn is harmful to human
health (ATSDR, 2004). The recommended daily intakes
of zinc are 15 mg for adult males and 12 mg for adult
females. The highest average of zinc concentration (1.7
ug g') was observed in “HAMOON?” brand and the lowest
average zinc concentration was observed in “DARYA”
(0.41 ug g™*). The United States Environmental Protection
Agency and the European Commission (US-EPA and
EC)(2001) have not considered any standards or limits
for the zinc concentrations (Ashraf et al.,, 2006).
According to the recommendation of the Central Agency
for Standardization and Quality Control of Irag (1988), Zn
should not exceed 50 mg / kg in luncheon meat.

Conclusion

From the results of this study, the concentrations of all
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the heavy metals in the canned beef and chicken
luncheon were found to be statistically significant. The
levels of each heavy metals (Cr, Cd, Co, Pb, Cu, Fe, Zn
and Mg) in the canned beef differed significantly; the
heavy metal in the chicken luncheon (Cd, Co, Pb, Cu, Fe,
Zn and Mg) also differed significantly among the different
trademarks; while, the Mn and Ni were not found in all of
each canned beef and Chicken luncheon.
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