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Table 1 the dependent variable and their levels of changes

Levels of variation symbol Dependent variable
0 025 05 A Acid Acetic Concentration
0 025 05 B Acid Citric Concentration
0 025 05 C Acid Phosphoric Concentration
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Fig 3 The surface contour of Acetic acid and
Phosphoric Acid effects on Lead content during
blanching (Sminutes)
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Fig 1 The surface contour of Citric acid and Acetic
acid effects on Lead content during blanching
(5minutes)
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Fig 2 The surface contour of Citric acid and
Phosphoric Acid effects on Lead content during
blanching (5minutes)
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Fig 6 The surface contour of Phosphoric Acid and
Acetic Acid effects on Cadmium content during
blanching (Sminutes)
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Fig 4 The surface contour of Acetic acid and Citric
Acid effects on Cadmium content during blanching
(5minutes)
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Fig 5 The surface contour of Phosphoric Acid and
Citric Acid effects on Cadmium content during
blanching (Sminutes)
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Fig 9 The surface contour of Phosphoric Acid and
Acetic Acid effects on Tin content during blanching
(5minutes)
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Fig 7 The surface contour of Citric Acid and Acetic
Acid effects on Tin content during blanching
(5minutes)
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Fig 8 The surface contour of Phosphoric Acid and
Citric Acid effects on Tin content during blanching
(5minutes)
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Table 2 Optimization of depended variable (acid concentration) to achieve minimize of heavy metals

Independent Goal Lower limit  Upper limit importance Opt“.n}lm
parameters condition
5 min
Cirtic Acid Range 0 0.5 3 0.5
Asetic Acid Range 0 0.5 3 0.5
Phosphoric Acid Range 0 0.5 3 0.5
Pb(ppm) Minimize 0.125 0.34 3 0.13
Cd(ppm) Minimize 0.199 0.611 3 021
Sn(ppm) Minimize 104 92 3 279
10 min
Cirtic Acid Range 0 0.5 3 0.5
Asetic Acid Range 0 0.5 3 048
Phosphoric Acid Range 0 0.5 3 0.5
Pb(ppm) Minimize 0 0.31 3 0
Cd(ppm) Minimize 0.148 0.26 3 0.151
Sn(ppm) Minimize 10.34 31.52 3 11.24
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The aim of this study was determining the concentration of heavy metals as Lead, Cadmium and Tin in
canned peas, with pre-treatment by 5 and 10 minute water blanching including citric acid, acetic acid and
phosphoric acid at concentrations of 0, 0.25 and 0.5%. The samples were manufactured and sealed
commercially. The evaluation of mentioned heavy metals was carried out using by flame photometric
method. The response surface method was carried out in central composite design, and data analysis was
done using Design Expert software. The effect of the dependent variables in quadratic model is evaluated.
According to the results, the highest levels of Lead, Cadmium and Tin were 0.43, 0.61 and 0.87 parts per
million respectively and the lowest was zero, 0.14 and 10.43 parts per million, respectively. The results
showed that increasing the blanching time reduced the lead, cadmium and tin amounts at 1% level. On the
other hand, increasing the concentration of acetic acid, citric acid and phosphoric acid to its highest level
would yield the best results to achieving the lowest amount of these elements during blanching.
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