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Deter mination of vanadium, cobalt and molybdenum in nuts by inductively
coupled plasma mass spectrometry with microwave digestion
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ABSTRACT: Objective To establish a method for the simultaneous determination of vanadium, cobalt and
molybdenum in nuts by inductively coupled plasma mass spectrometry (ICP-MS) with microwave digestion.
Methods The preliminary treatment of sample was carried out by microwave digestion with HNO;. The extract was
analyzed by ICP-MS and quantified by internal standard method. Results The liner ranges for the three elements
were 0~50 pg/L, and the limits of detection were 1.80, 1.00 and 5.40 pg/kg. The recoveries of the three elements were
92%~109% at 3 spiked levels of 2.00, 20.0 and 40.0 pg/L, and the relative standard deviations (RSDs) were
4.64%~7.55%. Conclusion The established method is simple and quick, and has high precision and good accuracy,
which can be used for determination of vanadium, cobalt and molybdenum in nuts.
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Tablel Linear equationsand limits of detection of 3 elements
(ng/L) (ng/kg)
V) Y=60496.9913X+5370.0600 0.9998 0.090 1.80
(Co) Y=62963.2733X+964.4558 0.9998 0.050 1.00
(Mo) Y=884.9006X+620.8732 0.9998 0.027 5.40
0.999 92%~101%, 99%~109% ,
0.090 0.050 0.270 pg/L,
1.80 1.00 5.40 pg/kg 4.64%~7.55%
34 FAMRE A AR EIS %3 MRS (9
, 6 , Table3 Recoveriesof 3 elements (n=3)
; 3 (ng/L) (%) RSD(%)
(relative standard deviation, RSD) 20 97.9-101.0 6.82
2 3 V) 20.0 99.0~103.4 5.62
2.35%~4.15%, 7 40.0 102.3~107.3 5.23
2.0 95.5~98.6 7.55
5 S B R S 22 B (n=
Table? Presionsol the mthad(n-9) © w0 sy
(ug/ke) RSD(%) 40.0 99.3~105.6 5.14
V) 516 415 2.0 92.5~98.3 6.58
(Co) 934 535 (Mo) 20.0 102.5~105.6 6.25
(Mo) 175 3.75 40.0 103.8~108.8 7.11
, ; 35 SEERAESE
2.00 20.0 40.0 pg/L, 12 ,
) 3 R 4
x4 WELRMBRHON. . HNLE
Table4 V, Coand Mo contents of 12 kinds of nuts
(V, ng/kg) RSD(%) (Co, pg/kg) RSD(%) (Mo, pg/kg) RSD(%)
16.6 2.33 130 1.25 399 3.45
5.20 3.56 82.1 2.41 178 2.55
2.99 4.58 72.6 1.89 982 4.01
9.22 4.22 30.2 3.56 920 1.22
13.3 3.69 97.4 3.44 233 2.03
8.06 4.04 18.0 3.78 207 2.01
9.73 3.65 17.2 3.98 270 3.20
8.74 4.12 29.8 4.11 431 1.22
7.01 2.31 334 2.57 105 2.13
2.88 3.88 118 1.55 250 2.44
9.57 2.54 32.0 2.56 211 1.73
3.21 3.54 13.2 1.24 553 1.85
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