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Rapid detection of lead in dairy products by anodic stripping voltammetry

LI Luo-Jing, WANG Qi

(College of Food Science and Nutritional Engineering, China Agricultural University, Beijing 100083, China)

ABSTRACT: Objective To develop a method for rapid detection of lead in dairy products by anodic stripping
voltammetry. Methods The gold electrode and machine learning algorithm were used to optimize the deposition
time, pulse height and sample pretreatment parameters. The linear range, limit of detection, recovery rate, relative
standard deviation and other indicators of the method were determined. Results Setting deposition time to 360 s,
pulse height to 270 mV and the optimized parameters of sample pretreatment were as follows: 1:3 (V:V) for milk,
1:2 (m:V) for milk powder and 1:4 (V:V) for yogurt, centrifugation 10 min (milk), 10 min (powder), 14 min (yogurt)
were determined as the optimal parameters for rapid detection. The results showed that the method had good linearity in
the range of 187.5-6000.0 ng/mL (+*>0.99), the limit of detections were 123.32-273.10 ng/mL, the recovery rates were
90%—110%, and the relative standard deviation was less than 5%. Conclusion This study establish a fast, simple and
accurate method for detecting lead content in milk powder, yogurt and milk, providing standardized solutions for heavy
metal prevention and control.
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Fig.3 Relative current values of different deposition time (a) and pulse height (b) (n=5)
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Fig.5 Corresponding lead ion detection spectrum (a), linear fitting curve (b) of different concentrations with different
types of dairy products (n=5)
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B s it o = % 1% XA
/(mg/L) /(mg/L) T 2E/%

0.300 0.28071 95.67 4.13

B k) 1.500 1.53675 102.45 3.09
4.000 3.94720 98.68 3.44
0.300 0.31935 106.45 421

RS 1.500 1.60923 107.28 4.38
4.000 4.12625 103.16 3.95
0.300 0.28062 93.54 3.74

44 1.500 1.58021 105.34 426
4.000 4.08436 100.21 3.37
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