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ABSTRACT

This study was conducted to estimate the contamination with some heavy metals (lead, iron,
copper, tin, and cadmium) in samples of canned processed meat available in the local
markets. A sample were collected from three regions at Baghdad (Al-jamaa district S1, Al-
Amel district S2 ,Al-Bayaa S3) with five samples, which included canned beef sausage, canned
beef luncheon meat, and canned beef minced meat, which represented (45) samples as a total
number. the atomic absorption spectrometer was used to estimate the contamination . The
study results showed the presence of chemical contamination with heavy elements in
concentrations higher than the permissible concentrations In most of the samples under study
It has exceeded the permissible limits in the Iraqi standard, and thus it is not suitable for
human consumption because it does not conform to the Iraqgi standard, by exceeding the
limits of concentrations of heavy elements from the limits allowed by the World Health
Organization (WHO) and the World Food and Agriculture Organization (FAO) in the United
Nations. The highest concentration Each of lead, iron and cadmium in beef sausage samples
in treatment S3 (1.451, 2.342, 1.681) p.p.m compared to S2, which amounted to (0.684,
2.1131.380) p.p.m, respectively, and the lowest concentration of S1, which amounted to (0.068,
1.188, 1.07) p.p.m, respectively. The results also showed that the ratio of the copper and tin
elements in most samples is within the permissible limits of the Iraqgi standard.
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NTRODUCTION

Meat and its products are among the most
consumed food stuffs in the world, should be
great value due to they contain proteins,
vitamins and essential amino acids which is
necessary for the body growth (7, 14, 15, 19)
The consumption of canned food is one of the
most common consumption patterns in the
world, (8, 20, 24, 28). Researchers have been
interested in studying and analyzing minerals
pollutants and determining their quantities and
the damages resulting from them, the most
important of which are mercury, arsenic,
cadmium and lead that may reach canned food
through air, water, or through soil, as well as
from manufacturing processes (1). Lead and
cadmium represent a serious threat to the
health of the consumer because of their ability
to cause severe damage to the tissues and
organs of the human body due to their ease of
absorption through digestive system and their
transfer to the blood stream and their
association with red blood cells (6), while the
remaining quantities of lead appear in the form
of free lead in the plasma and then distributed
It gets on the tissues quickly as it accumulates
in the soft tissues such as the lung tissues,
spleen, liver and Kkidneys, which serve as
deposits for lead in the body (17). Also, low
doses of it negatively affect the nervous and
reproductive systems, the heart, and the

circulatory system. Continuous exposure to
low levels of it leads to its accumulation in
bone formation. Due to the wide openness of
the local markets to import various and large
quantities of canned food from different
origins, this has led to the availability of a
large number of foods. Canned food in
violation of legal and health conditions, which
negatively affected the health of the consumer
in two ways (5). The first was directly through
eating canned food containing toxins and
pathological pollutants (13), while the second
was indirectly through the cumulative effect of
consuming these foods containing far-reaching
pollutants such as toxic metals that exist. In
these foods through the raw materials used in
the manufacture of cans that contain foodstuffs
(22).

MATERIALS AND METHIODS

The laboratory test was carried out in the
Market Research and Consumer Protection
Center / University of Baghdad.

Collection

Five samples were collected for each product
(canned beef sausages meat, canned beef
luncheon meat, canned beef minced meat)
from each region which included (Al-jamaa
district S1, Al-Amel district S2 ,Al-Bayaa S3)
with forty five samples as a total number was
shown in (Table 1).

Table 1. Samples of processed canned meat under study

N Regions code Canned beef sausage Canned beef Canned minced beef
meat luncheon meat meat
Al-Jamaa district S1 5 5 5
Al-Amel district S2 5 5 5
Al-Bayaa S3 5 5 5
Preparation of samples Cd, fe, Cu, Zn) were using to estimate by
Five grams sample were taken and then dried atomic absorption spectrophotometer.

in a drying oven at a temperature of 105 °c,
until the weight stabilized then placed in a
burning oven at a temperature of 500°¢ for 5
hours and after incineration and obtaining
white ash, the samples were prepared using
HNO; and concentrated HCI, then filter the
prepared samples using filter paper, then
complete the volume with distilled water and
obtain a volume of incineration solution of 50
ml. Standard concentrations of heavy
elements to be estimated were prpared using
the company's standard solutions, the
concentration of which is (500) p.p.m, and the
elements were estimated. Heavy elements (pb,
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Determined of heavy elements was based on
the reference method (12).

STATISTICAL ANALYSIS

The Statistical analysis - SAS (23) was used to
analyze the data to study the effect of different
coefficients on the studied traits according to a
complete random design (CRD), and the
significant differences between the means
were compared using (Least Significant
Difference-LSD/0.05).

RESULTS AND DISCUSSION

Through the results of the current study of
canned beef samples, there were significant
differences at the level of 0.05 >P in the
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samples of canned beef sausages within the
geographical locations of the samples under
study, as it was noted that S3 was more
affected by the high levels of metal elements
(Lead, Iron, and Cadmium). Which amounted
to 1.457, 2.342 and 1.681 p.p.m, respectively.
It is higher than the permissible limits of the
Iragi standard and the World Health
Organization (WHO) and the World
Agricultural Food Organization (FAO) in the
United Nations and Cadmium (10,11) ,0.068,
1.188 and 1.071 p.p.m, respectively, these
results were agreement with those reported by
(26). It is also noted from the results obtained
for the Copper element that S3 amounted to
(1.090) p.p.m, which is a percentage was
accepted in the Iragi standard specification and
the world health organization. As for the tin
element, the results of the examination in S1,
S2, and S3 reached to (0.025, 0.190, 0.552)
p.p.m, respectively, which are Within the
permissible percentages within the Iraqi
standard and the World Health Organization,
and the results was agreement with what was
shown by(27,6) when investigating and
detecting contamination with heavy elements
in some canned foods in the local market of
the city of Hilla, as the rate of Cadmium
concentration in canned beef samples was
(0.23). p.p.m, and the Lead concentration was
(0.34) p.p.m, a study conducted by in the
investigation of canned meat (9), the
percentage of Cadmium concentration was
recorded in all studied samples that were
analyzed from (1.35-0.83) p.p.m, and the
percentage of Cadmium concentration reached
Cadmium in beef sausage has the highest
value as it reached (1.71) p.p.m compared to

the rest of the samples It was noted that
concentration of mineral elements of the
canned luncheon samples in Table (3) showed
similarities between Table (2) and Table (3)
within the geographical locations referred to in
the sample, despite the difference in the type
of sample, as it was noted that S3 was
characterized by a high percentage of elements
(Lead, Iron, and Cadmium). 1.062, 3.172,
1.432 p.p.m, respectively, and these results are
consistent with the results of Roy et al. (2016)
in estimating the concentration of lead, iron
and cadmium, as they amounted to (1.120,
2.210, 1.310) p.p.m, respectively, and this is
not consistent with the results that It was
obtained by (16). when the percentage of lead
was 0.018 p.p.m in canned beef luncheon
meat. As for the percentage of copper, it
ranged between (1.465 -0.152) p.p.m, which is
close to the results reached by (13). The
percentage of copper ranged from (0.15-0.3)
p.p.m in the processed beef luncheon samples,
and this increase in the percentage of minerals
may be due to Contamination of canned meat
as a result of poor manufacturing process,
packaging  process, type of  metal,
environmental storage conditions and method
of presentation, or the negative effect of the
preservative due to its chemical composition
or interaction with the metal of the can. These
results are consistent with what was indicated
by(22,4). when examining luncheon samples,
as for the tin element, its percentage was in S3
(0.237) p.p.m, and in S2 it was (0.151) p.p.m,
while in S1 (0.021) p.p.m, respectively, which
is within the permissible limits in the Iraqi
standard and the World Health Organization.

Table 2. Concentration of mineral elements of canned beef sausage meat samples in (p.p.m)

Sample Pb Fe Cu Cd Sn

S1 0.068 1.188 0.995 1.071 0.025

S2 0.684 2.113 0.039 1.380 0.190

S3 1.451 2.342 1.090 1.681 0.552

LSD *0.372 *0.407 *0.395 *0.318 *0.266
(P<0.05) *

Table3. Concentration of mineral elements of canned beef luncheon samples in (p.p.m)

Sample Pb Fe Cu Cd Sn

s1 10.02 1.150 0.152 1.001 0.021

S2 0.331 2.024 1.307 1.218 0.151

S3 1.062 3.172 1.465 1.432 0.237

LSD *0.398 %0.602 *0.469 *0.307 *0.118
(P<0.05) *

The results of Table (4) showed that the
concentration of mineral elements in canned
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minced beef, as S3 reached 1.120 p.p.m, the
highest concentration of lead, while S1
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reached 0.012 p.p.m, which is the lowest
concentration, then followed by S2, which
reached 0.030 p.p.m, while the percentage of
iron reached 0.030 p.p.m. S3 1.551 p.p.m, S2
reached 1.213 p.p.m, S3 reached 0.062 p.p.m,
and this difference in the percentages of
concentrations of mineral elements is due to
poor storage and preservation conditions such
as high temperature, expiration date, or the use
of preservatives, or it may occur as a result of
physical defects that accompany the
mechanical transport process or Storage for
canned products, and these results agree
with(2,18) the study he conducted on minced

beef samples, which showed the results of the
examination of the samples studied with a high
percentage of heavy elements, as the
percentage of each of lead, iron and cadmium
reached (1.220, 1.681,1.421 (.p.p.m) in order,
as well as the study conducted by (3) on
canned minced beef, as the concentration of
the lead element was (1.8) p.p.m and the
cadmium element was (0.2) p.p.m, while the
cadmium element ranged from (0.122-0.034)
p.p.m and the concentration of tin from (0.206-
0.051) p.p.m which is within the permissible
limits in the Iragi standard and the World
Health Organization.

Table 4. Concentration of mineral elements of samples of canned minced beef in (p.p.m)

Sample Pb Fe Cu Cd Sn
S1 0.012 0.062 0.221 0.034 0.051
S2 0.030 1.213 1.167 0.061 0.158
S3 1.120 1.551 1.282 0.122 0.206
LSD *0.547 *(.563 *(.482 NS 0.098 *0.115
(P<0.05) *
Conclusions content Heavy metal elements and their

It was observed through the results that there
were significant differences in the proportions
of the heavy metal elements studied according
to the different types of samples and the areas
of their sale, and these elements reach the food
as a result of environmental pollution and
pollution occurring in the manufacturing
process, as well as not good storage conditions
such as high temperature or deformation in the
can sheets as a result of transportation
operations It may lead to damage to the inner
surface of the package, which leads to
interaction with the internal components of the
package with the food. It was found that lead,
iron and cadmium in some studied samples of
all kinds were higher than the permissible limit
in the Iragi and international standards, and
this requires continuous monitoring. The levels
of heavy metal elements for fresh and canned
food to ensure food safety and the quality of
processed food Dby following healthy
manufacturing practices, starting from the
water used, the raw materials used, packaging
materials, the transportation process, and
attention to storage methods and storage
conditions, because a large proportion of the
canned meat available in the local market and
imported from abroad and the factory In
different countries, they must be subjected to
careful chemical analysis to know their A
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harmful effect on the health of the consumer,
and not to allow the entry of products that do
not conform to the Iraqgi standard specification,
especially its content of lead and cadmium
because of its high toxicity and its harmful
effect on the health of the consumer for the
long term.
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