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Anodic Stripping Voltammetry for Simultaneous Determination of

Heavy Metals in Vegetables
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Abstract

The determination of heavy metals, zinc, cadmium, lead and copper, in vegetable samples were
conducted by wet digestion method with concentrated sulfuric acid and using of hydrogen peroxide as
oxidizing agent. The heavy metals content in digested vegetable samples were determined by
differential pulse anodic stripping voltammetric (DPASV) method with standard addition technique.
The experiments were carried out in the mixed electrolyte solution of 1.5 M potassium chloride and 0.5
M sodium acetate at the deposition potential of -1100 mV, deposition time 60 s, equilibration time 10
s, and peak potential E1/2for Zn, Cd, Pb and Cu were -980, -610, -410 and -170 mV, respectively.
The relative standard deviations of Zn , Cd, Pb and Cu were in the range of 0.07-3.28%, 0.01-6.82%,
0.43-6.66% and 0.82-15.82%, respectively with the correlation coefficient higher than 0.9906. To
evaluate the ability of DPASV technique, the calibration curve shows good linearity in the range of
0.05-2.00, 0.005-0.040, 0.02-0.20, and 0.05-2.00 mgL-1with the correlation coefficient of 1, 0.9987,
0.9982 and 0.9999 for Zn , Cd, Pb and Cu, respectively. The limit of detection (LOD) of 0.0439,
0.0060, 0.034 and 0.0799 mgL-1for Zn , Cd, Pb and Cu, respectively, were obtained. The limit of
quantification (LOQ) of Zn , Cd, Pb and Cu were 0.0439, 0.0060, 0.0343 and  0.0343 mgL-1,
respectively. The relative standard deviations (Horrat) of 0.010, 0.001, 0.002 and 0.011 for Zn , Cd, Pb
and Cu, respectively, were investigated. The results were accepted according to the standard deviation
test for %RSD (Horwitz’s equation; Horrat<2). The percentage recoveries obtained of Zn , Cd, Pb and
Cu were in the range of 90.49 —109.93,91.96-115.13, 91.80-111.13 and 89.43-100.38, respectively.
The studies indicated that the method used provides a sensitive, selective, reproducible, and adequate

quantitative determination.

Keywords: Vegetables , Determination of Heavy Metals , DPASV, Simultaneous.
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Working electrode HDME Pulse amplitude 50 mV
Stirrer speed 200 rpm Deposition potential -1150 mV
Mode DP Deposition time 60 s
Purge time 300 s Equilibration time 10s
Start potential -1150 mV Peak potential (Zn) -980 mV
End potential 1150 mV Peak potential (Cd) -610 mV
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Voltage step 6 mV Peak potential (Pb) -410 mV
Voltage step time 0.15s Peak potential (Cu) -170 mV
Sweep rate 50 mV/s
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