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Determination of vanadium, chromium, nickel, selenium and arsenic in

calcium based toothpastes by microwave digestion—-ICP-MS/MS
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Abstract: Objective To establish analytical method for the determination of vanadium (V), chromium (Cr), nickel (Ni),
selenium (Se) and arsenic (As) in calcium based toothpastes by microwave digestion—inductively coupled plasma tandem
mass spectrometry (ICP-MS/MS). Methods The 21 calcium based toothpaste samples from supermarkets and shops in
the urban areas of Hangzhou were digested by 6 mL. HNO; and 1 mlL H,0, in microwave digestion system. Then He-SQ
mode and O,-MS/MS mode of ICP-MS/MS were respectively used for the determination of Ni and V, Cr, Se, As. Indium
(In) was used as internal standard for calibration. Results Good linear relationships were obtained for these five
elements from 1.0 to 32.0 wg/L, with the correlation coefficients ranged from 0.999 3 to 1.000 0. The detection limits
of the method ranged from 0.000 25 to 0.006 08 mg/kg. The recovery rates of standard spiking were 80.7%-105.7%
when set at 0.4, 0.8 and 1.6 mg/kg, the recovery of standard reference material was 102.2%, and the relative standard
deviations were 2.6%—4.8%. The concentrations of V, Cr, Ni, Se and As in 21 calcium based toothpaste samples were
0.024-1.935 mg/kg, 0.085-5.759 mg/kg, 0.090-3.673 mg/kg, <0.002 72-0.016 mg/kg and <0.006 08-0.321 mg/kg.
Conclusion Microwave digestion—ICP-MS/MS can effectively reduce the interferences of polyatomic ions and doubly
charged ions from the matrix, which is suitable for the determination of V, Cr, Ni, Se and As in calcium based toothpaste.
Keywords: microwave digestion; inductively coupled plasma tandem mass spectrometry; calcium based toothpaste; chemi-

cal elements
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