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ABSTRACT

The present study aimed to monitor some metals such as zinc
(Zn), copper (Cu), iron (Fe), lead (Pb), cadmium (Cd), calcium {Ca) and
magnesium (Mg) in canned foods to assess food quality. Samples of
canned topping cream chantilly, condensed milk, mushroom, soft drinks,
diet soft drinks, tuna, beef, processed cheese, chick pea dip, baked beans,
salmon, fava beans, tomato juice, margarine and pineapple were
evaluated. Canned foods were digested with HNO;, H;SO, and HCIO,
and metals were determined using atomic absorption spectrometry (AAS).
Recoveries of Zn, Cu, Fe, Ca, Mg, Pb and Cd from 15 canned foods
ranged from 88-107, 92-102, 88.5-101, 89-99.8, 89-98, 87.97 and 92-
101%, respectively. Average means and ranges of concentrations (Wg)
found in canned foods were Zn, 1.547 (0.0-5.491); Cy, 0.353 (0.0-1.765);
Fe, 9.76 (0.0-43.656); Pb, 0.325 (0.0-1.25); Cd, 0.027 (0.0-0.19); ; Ca,
34607 (85-330111) and Mg, 26692 (0.0-291180). It can be conchided
that canned foods packed in metal cans may contain high level of metals
because of the interaction between the container and contents and we
recommend to usc glass jars for food prescrvarion in order to minimize
food contamination with metals from metal cans.
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INTRODUCTION

Food sources probably represent the largest source of exposure to
metals for consumers from the general population, In canned food packed
in metal coniainers permits metals to dissolve into food because of the
interaction between container and contents (Sumitani, ef al, 1993). The
actual concentration of metals in food and beverages from various
countries varies widely depending upon the food product, the growing
conditions (soil, use of fertilizers, water) and the type of processing used,
in particular, pH levels and use of metal containers (Tanner ef al, 1679,
Mulicr ef al, 1996). Even though some mgtals are necessary for human
and have positive health effects (Dehne, 1979), the consumption of
foodstuffs with high jevels of metals can cause gastric irvitation and
diarrhea (WHO, 1982; Goyer, 1986) and affect multiple organ systems,
and the target for toxicity are specific biochemical processes (enzymes)
and/or membranes of cells and organelles {Goyer, 1986). Also, sone
useful metals such as calcium and magnesium are competitive with respect
to their absorptive sites. On the other hand, excess of calcium may
partially inhibit the absorption of magnesium (Goyer, 1986). To monitor
the food supply for toxic and nutritionally muportant of chemicals, many
organizations conducted a number of surveys in foods (Capar, 1990,
Dabeka and McKenize, 1995).

_ The present study was designed to provide background
information on the levels of some metals in various canned food st '
collected from the local market of Alexandria. -

MATERIALS AND METHOSYDS

1-Sampling

Fifteen categories of canned foods (5 samples per each) were collected
form the Jocal supermarkets of Alexandria. The fifteen categorics are
topping cream chantilly, condensed milk, mushroom, soft drinks, diet soft
drinks, tuna, beef, processed cheese, chickpeadip,heckedbeans,sahmn,
fava beans, tomato juice, margarine and pineapple.
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2-Sample Preparation

Sample preparation was performed according to the method of NIOSH
(1994) with slight modifications. In this method, 1g of each sample was
transferred to a beaker containing 10 ml of digestion acid (nitric acid,
sulfuric acid & perchloric acid in ratios of 3:1:1, respectively). The
mixture was heated overnight at 110 °C and then at 250 °C until ca 1 ml
of mixture remained (2-3 hrs). The solution was lefl to cool and the
contents of the beaker was transferred to a volumetric flask and diluted
with 10% sulfuric acid to 5 ml. A blank was prepared in the same fashion.
The absorbance was measured using Atomic absorption spectrometry.

% .
a- Standard metal sotution ( 500 or 1000 ug/ml). Specific weight
of metal salt or pure metal was dissolved in either concentrated HCl or
HNO; and diluted with deionized water to give 500 pg/ml in the case of
calcium and magnesium or 1000 pg/ml in the case of remaining metals.
Working solutions were prepared directly before determination.
b- Preparation of standard addition sample
Three standard concentrations, 0, .25; and 0.5 pg of metal stock sohition
(1000 pg/ml) were added to 0.1 g of sample in case of Ca and Mg and 1
¢ of sample in case of the remaining metals and then digested as described
previously to calculate recoveries and reproducibility coefficient of
variation (RCV).

c- Apparatus
Atomic Absorption Spectrophotometer, Perkin Elmer Model 2380
equipped with a hollow cathode lamp and a nitrous oxide-acetylene flame
was used.

All reagents were of analytical-reagents grade and deionized water
was used throughout the study.

4- Calculations
The solution concentration for each elements in the sample C, (ug/ml),
and the average blank, C, (ug/ml) were obtained from the measurement

-290.



Osman & Ghorab.

data. The final solution volumes of samples V, (ml) and blank, Vi (mi)
were used. The concentration, C (ug/g) of each sample in the mass of
sample taken , M (g) was calculated as followis:-

C (ug/g) = (CV,.- GV /M

RESULTS AND DISCUSSION

Analyses and Quality Control

Most methods now rely on wet digestion to destroy organic
matter, because dry ashing leaves some metals as insoluble oxides. The
wet digestion used hthisstudywasamdiﬁcationoftthlOSHManua]
of Analytical Method (1994).

Recoveries of metals from IScamledfoodtypes were 88 to
107%, 92 to 102%, 85.5 to 101%, , 87 to 97%, 92 to 101%, 8910
99.8% and 89 to 98% for Zn, Cu, Fe, , Pb, and Cd, Ca and Mg,
respectively.

Reproducibility coefficients of variation (RCV) ranged from 2.5 to
9%, 1.7 to 7.8%, 2.2 to  2.16 to 8.5% and 3.8 to 13%, 6.6%, 2.11to
11% and 2.1 to 7%, for Zn, Cu, Fe, Pb, and Cd, Ca and Mg, respectively.

Zinc Survey Results

The range of zinc concentration in all samples was 0.0-5.491 pg/g.
For the individual samples, the highesi mean levels of zinc were in
processed cheese (5.491 pg/g), beef (4.519 pg/g), salmon (2.412 pg/g),
topping cream chantilly (2.005 pg/g ), tuna (1.905 pg/g ), tomato juice
(1.545 pg/g), condensed milk (1.455 pg/g ), chick pea dip (1.410 ne/s ),
backed beans (1.389 pg/g ), mushroom (0.575 pg/g ) and fava beans
(0.497 pg/g ). On the other hand, margarine and pincapple were zinc
free.

Zinc is a nutritionally essential metal, and its deficiency result in
severe health consequences. On the other hand, the ingestion of beverage
standing in galvanized cans or using of galvanized utensils results in
gastrointestinal distress and diarrhea (Goyer, 1986).
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Copper Survey Results

Individual samples with the highest levels were tomato juice
(1.765 pg/g), margarine (1.206 ug/g), backed beans (0.917 pg/g),
salmon (0.496 pg/g), fava beans (0.326 pg/g) and tuna (0.225 pg/g),
mushroom (0.18 pg/g ), pineapple (0.113pug/g ) and processed cheese
(0.061 pg/g ), whereas topping cream chantilly, condensed milk, soft
drink, beef and chick pea dip were copper free (Table 2). The present
results are parallel to the imnvestigations of WHO (1998) who reported that
scafood have the high concentration, while dairy products have relatively
low levels. Also, high levels of copper have been identified in wheat bran,
beans and seeds (Jorhm and Sundstrom, 1993).

Iron Survey Results

The food categorics with the highest levels of iron were baked
beans (43.956 pg/g), tomato juice (40.935 pg/g), and salmon (28.6 ng/g),
whereas beef, tuna, chick pea dip, topping cream chantilly, pineapple,
proceed cheese and fava beans having 8.748, 7.08, 4.59, 4.48, 4.005,
3.855 and 0.152 pg/g, respectively. On the contrary, condensed milk,
mushroom, soft drinks and margarine were iron free. . Arvanitoyasnnis
(1990b) found a considerable increase in iron comtent with time for
strongly corrosive acidic vegetables (pickles) than weakly corrosive
vegetable (peas, green, baricot beans, mushrooms). Also, a gradual
increase in fron levels m canned meat with storage time was reporied
(Arvanitoyannis, 1990a). Chronic iron toxicity or iron overload in adult is
a more common problem. The African Bantu who prepares his daily food
and brews fermented beverages in iron pots is the classic example of this
form of iron overload (Muller-Eberhard et al, 1977).

Lead Survey Results

Lead is the most ubiquitous metal which is detectable in practically
all phases of the inert environment and in all biological systems (Goyer,
1986). The major source of daily intake of Jead in adult and children is
food and beverage. Data in Table (2) illustrate that the highest mean level
of Jead was found in tomato juice, baked beans, tuna, processed cheese,
beef and chick pea dip, where the level values were 1.25, 0.965, 0.85,
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0.746, 0.467 and 030 pg/g, respectively. The present results are
paralleled with the results of Capar (1990) and Dabeka and McKenzie
(1995) who reported that foods preserved by a commercial canning
process and packed in metal contamers contained high levels of lead.
Moreover, lead levels in foods packed in lead-soldered cans were about 5
times as high as those foods packaged in nonlead-soldered cans (Capar,
1990). Also, data in Table (2) show that lead was not detected in
condensed milk, mushroom, soft drinks, salmon, fava beans, margarine
and pineapple. The estimated dietary intake of lead by Canadians varied
with age and sex from 15pg/day for 1-4 year old children to 33 pg/day for
20-39 year old males with average of 24 pg/day for all ages and sexes
{Dabeka and McKenzie, 1995).

Cadmium Survey Results

Cadmium is a modern toxic metal. its main use is clectroplating or
galvanizing, as & color pigment for paint and plastic and cathode material
for nickel-cadmium which are sources of pollution. Table (2) lists the
mean cadmium finding for all products. The highest cadmium levels were
in tomato juice (0.19 pg/g), then processed cheese (0.145 pg/g), backed
beans (0.039 pg/g), and beef (0.033 pg/g). Meat, fish and fruit contained
1 to 50 pg/kg, grains contained SOpg/kg, and the greatest concentrations
were in liver and kidney of animals (Goyer, 1986). Dabeka and McKenzie
(1995) reported that the food categorics with thc highest mean
concentrations of cadmium were bakery goods, cereals, vegetable, fats
and oils. The estimated dietary intakes of cadmium by Canadians varied
from 8pg/day for 1-4 year old children to 18 pg/day for 20-39 years old
males with beverages of 13 pg/day for all ages and sexes.

Calcium Survey Results

Data in Tablc (3) show that topping cream chantilly having the
highest concentration (330111 pg/g), whik the levels of this clement in
condensed milk, processed cheese, salmon, tomato juice, chick pea dip,
backed beans and tuna were 29.261, 25.76, 23.75, 22.811, 21.011, 19.79
and 18.51 mg/g, respectively. On the other hand the remaining food
categories had lower concentrations of calcium.
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Magnesium Survey Results

Magnesium levels in canned food were determined (Table 3). The highest
magnesium levels were in condensed milk (291.18 mg/g), topping cream
chantilly (53.88 mg/g), tomato juice (13.18 mg/g), baked beans (9.06
mg/g), salmon (7.42 mg/g), tuna (5.03 mg/g), chick pea dip (4.83 mg/g),
processed cheese (4.81 mg/g), whereas the levels of magnesium in beef,
mushroom, fava beans and pineapple ranging from 0.487 10 1.56 pe/g.
Moreover, the results showed that normal soft drinks and margarine were
magnesium free, Cichon (1995) studied the migration phenomena of iron,
tin, calcium and magnesium in canned fruits during long storage and he
found increasing dependence of storage time on concentration of iron and
tin in cans, while contents of calcium and magnesium decreased in cans
due to adsorption process on internal coating.

Means and ranges of metal concentrations (Wg) found in canned
foods were: Zn, 1.547 (0.0-5.491); Cu, 0.353 (0.0-1.765); Fe, 9.76 (0.0-
43.656); Pb, 0.325 (0.0-1.25); C4, 0.027 (0.0-0.19); Ca, 34607 (85-
330111) and Mg, 26692 (0.0-291180) (Table 5).

In conclusion, in canned food packed in metal cans, metal cations
dissolve into the food because of the interaction between the container
and content. Therefore, the estimation of metals in various carmed foods
is important in assessing food quality. It is necessary to recormnend that
human exposure (o metals from food-contact materials be restricted (o the
jowest levels technologically attainable. One way to achieve thisisto
implement strict specifications limiting the quantities in the food materials.
Also, the present study recommend to use glass jars for food ‘canning in
order to minimize food contamination with metals from metal cans.
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