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2- Acrodynia (Pink's Disease)
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Tab.1. Descriptive indicators of heavy metal concentration in 3 groups of canned products (High-acidic, Acidic and
low-acidic)

Sample Element(mg/kg)
As Co Cd Pb Hg
High Mean 0.0164 0.0239 0.0028 0.0566 0.0342
Std 0.00851 0.01276 0.00491 0.09725 0.01705
Lower 0.011 0.017 -0.020 0.014 0.027
Bound
Upper 0.022 0.031 0.008 0.099 0.041
Bound
Acidic Mean 0.0232 0.0255 0.0195 0.2776 0.0251
Std 0.01272 0.01344 0.01363 0.05334 0.01304
Lower 0.018 0.019 0.015 0.235 0.018
Bound
Upper 0.028 0.032 0.024 0.320 0.032
Bound
Low Mean 0.0194 0.0273 0.0188 0.4955 0.0204
Std 0.00876 0.01398 0.00799 0.01979 0.01265
Lower 0.014 0.00 0.014 0.450 0.013
Bound
Upper 0.025 0.05 0.024 0.541 0.028
Bound
Total Mean 0.019740.01041 0.0255+0.01310 0.0134+0.01226 0.2670£0. 19723 0.0268+0.01526

As: Arsenic- Co: cobalt- Cd: cadmium- Pb: Plumbum- Hg: hydrargyrum.
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Tab.2. Results of one-way multivariate analysis of variance in 3 groups of canned products (acidic, semi-acidic and
low-acidic).

Effect Value F Hypothesis Error Sig. Partial
df df Eta
squard
Intercept Pillai's Trace .963 200.367° 5.000 39.000 .000 0.963
Wilks' .037 200.367° 5.000 39.000 .000 0.963
Lambda
Hotelling's 25.688 200.367° 5.000 39.000 .000 0.963
Trace
Roy's 25.688 200.367° 5.000 39.000 .000 0.963
Largest
Root
sample Pillai's Trace 1.048 8.802 10.000 80.000 .000 0.524
Wilks' 126 14.167° 10.000 78.000 .000 0.645
Lambda
Hotelling's 5.553 21.101 10.000 76.000 .000 0.735
Trace
Roy's 5.292 42.338°¢ 5.000 40.000 .000 0.841
Largest
Root

a. Design: Intercept + sample - b. Exact statistic- c. The statistic is an upper bound on F that yields a lower bound on the
significance level.

Tab.3. Comparison of the average concentration of heavy metals in 3 groups of canned products (High -acidic, Acidic
and low-acidic).

Food meant SD(mg/kg)
Sample

As Co Cd Pb Hg

High 0.0164+0.00851* 0.0239+0.01276° 0.0028+0.00491* 0.0566+0.09725° 0.0342+0.01705°

Acidic  0.0232+0.01272°%  0.0255+0.01344° 0.0195+0.01363 0.2776+0.05334° 0.0251+0.013042

Low 0.0194+0.00876°  0.0273+0.01398? 0.0188+0.00799° 0.4955+0.09805°¢ 0.0204+0.01265?

Dissimilar letters indicate significant differences (P<0.05) at columns. As: Arsenic- Co: cobalt- Cd: cadmium- Ph:
Plumbum- Hg: hydrargyrum.
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Fig.1. the average concentration of Arsenic (As) metal in 3 groups of canned products (High -
acidic, Acidic and low-acidic)
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Fig.2.the average concentration of Cobalt(Co) metal in 3 groups of canned products (High -
acidic, Acidic and low-acidic)
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Fig.3. the average concentration of Cadmium (Cd) metal in 3 groups of canned products
(High -acidic, Acidic and low-acidic).
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Fig.4.the average concentration of mercury (Hg) metal in 3 groups of canned products (High
-acidic, Acidic and low-acidic).
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Fig.5.the average concentration of Lead (Pb) metal in 3 groups of canned products (High -
acidic, Acidic and low-acidic).
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The presence of heavy metals such as arsenic, cobalt, cadmium, lead and
mercury in canned food is of great importance from the point of view of their
toxicity and nature, and it covers a wide range of food. The presence of these
metals in canned products is sometimes the source of the food, the type of can
or the possibility of corrosion of the inner body of the used can is attributed.
Therefore, the purpose of this study was to measure and compare the
concentration of heavy metals in canned food (strong acid, acid, low acid). In
order to analyze the data, descriptive statistics methods were used to compare
the mean and difference between the data, the one-way multivariate variance
measurement and the Kolmogorov-Smirnov test were used to ensure the
normality of the data and if there was a significant difference between the data
, then Tukey's test was performed to separate the data. The results of this
research showed that the average concentration of heavy metals was in the order
of lead > mercury > cobalt > arsenic > cadmium, and among the available
metals, lead with a total average of 0.2670 + 0.019723 mg/ kg had the highest
value and cadmium had the lowest value with an average of 0.0028+0.0049.
Compared to international standards and other studies, all metals except lead
were lower than the maximum value. Although the concentration of these
metals in canned food samples was acceptable but it is necessary to pay
attention to the factors that increase the presence of these metals in canned

goods in order to control them and achieve a high-quality product.
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