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Abstract

In this paper, thirty six samples of canned vegetables were collected randomly from
different markets in Baghdad city from October 2013 till March 2014. The study
includes identifying the concentration of some heavy metals (lead, nickel, zinc and iron)
by flameless atomic absorption spectrophotometery. It was found that the higher
concentrations of heavy metals in canned vegetables, was lead 1.179 ppm in olive,
nickel 0.9078 ppm in olive, while zinc 10.143 ppm green peas and iron 90.601ppm in
white asparagus; but the lower concentrations represents with lead 0.0021 ppm in green
asparagus, nickel 0.0202 ppm in mushroom, while zinc 0.528 ppm in white asparagus
and iron 4.061 ppm in green peas. Canned food has been reported to be contaminated
mainly by spores forming bacteria of the genera Bacillus main sources of a meal. The
bacteria that reported in this study were bacillus spp.

Keywords: Canned vegetables, heavy metals, bacterial contamination.
baal) g el b (g il AL unliall (mny e (gnil
) s B ¢ % lasd A s
2 Gal) oz calany daala caglall IS Glall agle Al

AaMAl

A A Adbde Bleul (e Lgmpeaty Addadl Gy padl) e dne oD A M) cZal) 12a B QS
Auhall Chiaat Eua YoV E A jed AL YOV Y Y uﬁ)ﬁux_mwg)ﬂﬂ\gmaé\}ucd&ué\m

Olea Ablus (sl 5 Gaa)ad) 5 JSall 5 pala)ll) oay AN paliall sy SIS e (gaa)

*Email: Hussen bio@yahoo.com
952



Noaman & Al-Mayaly Iraqi Journal of Science , 2015, Vol 56, No.2A, pp:952-958

1.179) ool «cifici $ dbeall g il b Lelinnds i ) Adbell 38050 ilS 5 e 3l) alistia)
Wl 4 (10.143 ppm ) Geaplall Law o5l 4 (0.9078ppm ) ISl (sl 4 (PPmM
Ciligall 3 lelinads o5 36 AN S8 Ll o) Osdedl 3 (90-601 PPM ) daws apally ¢yumdl
O Laiw ¢ il 8(0.0202 ppm) JSall ¢ ¥l adedl 4 (0.0021 ppm ) Jas palia)ll ¢ NS
L2V elpadd Wil Appm (4.016) oS vasll 5 a1 Gaddl (& (PP 0.528) Cpa)lad)

Auballoda 8 \die & Ay bacillus spp. osis (e LASIL Hgla (S8 3ale Auladll

Introduction:

Contamination of foods by heavy metals has become an in evitable challenge these days. Air, soil, and
water pollution are contributing to the presence of harmful elements, such as cadmium, lead, and mercury
in foodstuff. [1]. Certain vegetables take up heavy metals from contaminated water used for irrigation, in
many countries; sewage and wastewater from industry are used for irrigating farmland [2]. Vegetables
can absorb metals from soil as well as from deposits on the parts of the vegetables exposed to the air from
polluted environments [3]. This practice has two purposes: it disposes of wastewater and adds nutrients
and organic matter to soils. However, there is concern about harmful pollutants in wastewater entering the
food chain. If consumed in high concentrations, heavy metals can deplete important nutrients and lead to
serious health problems [2]. Heavy metals are non-biodegradable and persistent environmental
contaminants which may be deposited on the surfaces and then adsorbed into the tissue of the vegetables.
[4]. A risk of contamination of the food chain may arise when heavy metals accumulate in plant tissue at
threaten the health of human or animal feeding on the same crops [5]. The metals can be classified as
potentially toxic like, lead and probably essential like, nickel, and essential like, zinc [6]. Canned foods
are packed in hermetically sealed containers and are commercially sterile [7]. Canned food has been
reported to be contaminated mainly by spores forming bacteria of the genera Bacillus and clostridium
main sources of a meal. Bach plant species has its nutritive requirements differing from other. Thus
different plants supported by identical solution will contain varying concentration of minor and macro
elements [8].

The aim of the study was to determination the concentration of some heavy metals (lead, nickel, zinc
and iron) which can be found in some canned vegetables that may found in some Iraqi markets.

Materials and methods:

Apparatus

All glassware that used was soaked by acid and rinsed with distilled water and dried before using.
Flameless Atomic absorption spectrophotometer (Novaa, German) was used for the determination of
heavy metals, while in bacteria we used nutrient agar for isolation and then we used differential testes to
recognize species of bacillus.
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Digestion

For the determination of selected heavy metals, about 5 &+ 0.01g of homogenized sample were weighed
into a 200ml beaker and 5ml of concentrated HNO3z were added. The beaker was covered with a watch
glass, and after most of the sample was dissolved by standing overnight, it was heated on hot plate with
boiling until any vigorous reaction had subsided. Leaf the solution to cool then transferred into a 25ml
volumetric flask and diluted to the mark with distilled water [9].

In this study, thirty six samples of canned vegetables were collected randomly from different markets
of Baghdad city from October 2013 till March 2014 in three replicates.

Results and discussion:

The comparison between all examined canned samples for Pb content shows that olive samples had
highest (0.552 + 0.033 ppm ) content in October but in November white asparagus had (0.405 + 0.107
ppm) the highest mean value while in December and January; peas gave the highest mean value (0.923 +
0.388 and 0.850 £+ 0.138 ppm respectively) . In February, olive sample was found to have the highest
mean value (1.077 + 0.088 ppm) while in March both peas (0.487 £ 0.219 ppm ) and olive samples (0.491
+ 0.038 ppm) had the highest mean values (Figure- 1). According to previous studies done by, [11]
reported the concentration of lead 0.25- 4.56 mg/kg, another study by [12] reported the concentration of
lead 0.010- 0.285 mg/kg.
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Figure 1- Mean lead content (ppm) in canned peas,tomato, white & green asparagus, olive and mushroom
samples examined during study periods.

When comparing between all canned samples in period of study for Ni, it was that in October and
November, 2013 green peas recorded highest values 0.383 + 0.045, 1.000 + 0.077 ppm respectively,
while in December 2013 white asparagus had highest value 0.410 + 0.025 ppm, green peas reported high
value in January 2014, 0.774 + 0.105 ppm, whereas in February 2014 peeled tomato had 0.392 + 0.052
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ppm which is highest value, finally, olive had highest value 0.452 = 0.073 ppm, (Figure- 2). A study by
[10] on vegetables who reported value of nickel 0.21- 3.54 mg/kg, another study by [12] on fruit juices,
who reported concentration of nickel 0.04- 2.4 ppm.
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Figure 2- Mean Nickel content (ppm) in canned peas,tomato, white & green asparagus, olive and mushroom
samples examined during study periods.

The (Figure-3) appear the highest values of zinc of all examined canned samples, in October 2013,
November 2013, January 2014 and February 2014 green peas had highest value 7.945 + 0.664, 8.250 +
0.486, 7.010 £ 1.046, 9.719 £ 0.299 ppm, respectively, while in December 2013 olive had highest value
3.185 £ 0.418 ppm, finally in March mushroom had highest value 8.558 + 0.109 ppm. The results of zinc
agreement with [13] in tomato reported that mean of zinc 2.92 pg/g dw, also [11] reported the
concentration of zinc 0.0526- 1.5472 mg/kg. [14] study on canned fruits reported the concentration of
iron 2.29- 18.29 ppm.
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Figure 3- Mean Zinc content (ppm) in canned peas,tomato, white & green asparagus, olive and mushroom
samples examined during study periods

Iron appear in high concentration in most samples because its appear in high amounts in earth crust, the
highest values of iron appear in (Figure-4), white asparagus had highest values in October 2013,
November 2013, December 2013 and February 2014, 66.292 + 6.784, 91.287 + 2.158, 39.410 + 2.961,
41.133 + 2.320 ppm respectively, whereas olive had highest values in January and March 2014, 78.358 +
3.536, 54.704 £+ 8.575 ppm, respectively, a ranged similar study by [13], reported that concentration of
iron 32.25- 64.53 ng/g dw.
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Figure 4- Mean Fe content (ppm) in canned peas,tomato, white & green asparagus, olive and mushroom
samples examined during study periods.
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However disagreement study by [13] on vegetables, who mention range of lead 4.31- 5.51 and nickel
1.02- 11.64 ng /g dw, another study by [15] on vegetables, who mention value of iron 1.67 pg/g.

The results of bacteria in canned vegetables, all examined samples had shows negative growth except
in some samples that given in table (1), the bacteria that found was Bacillus cereus in almost of isolates.
These results were agreement with [12] and don’t agree with [16] and [17]. We used some identification
testes includes observed under microscope oil immersion lens (100x), its appear as gram positive, spore
forming, motile and rod shape bacteria, other testes includes motility test, citrate test.

Table 1- Bacterial growth in canned vegetables samples

Canned stuff Month Mean Bacterial growth+ SD
Aerobic An aerobic
green asparagus Dec. 2013 32.6+6.23 0.0
Olive Dec. 3013 40.6£5.5 0.0
Mushroom Dec. 2013 36+ 6.48 0.0
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