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Analysis of inorganic elements in Angelica sinensis and study on the safety of
heavy metals

ZHAO Bo, YAN Jun’, Xu Xiao-Hui, Qiu Guo-Yu, Zhang Xin-Zhong

(Lanzhou Food and Drug Inspection Institute, Lanzhou 730070, China)

ABSTRACT: Objective To explore contents of 28 inorganic elements including Li, Be, Na, Mg, Al, K and Ca and
safety status of heavy metals in Angelica sinensis produced in Minxian, Establishing the inorganic element fingerprint
of Angelica sinensis produced in Minxian. Methods Inductively coupled plasma mass spectrometry (ICP-MS) was
taken to detect the contents of the 28 elements in Angelica. Results Twenty-eight kinds of inorganic elements in
Angelica sinensis were detected, and the content of each element varied greatly. The highest average content was K
(106722.68 mg/kg), and the lowest was Cd (0.021 mg/kg). The content of heavy metals in the five major producing in
areas of Minxian was relatively low. The contents of Cu, As, Cd, Hg and Pb were 4.941, 0.540, 0.021, 0.028, 0.749 mg/kg
accounted for the corresponding element limit in the “Green industry standard for imports of medicinal plants and
preparations” (Cu<20.000 mg/kg, As<2.000 mg/kg, Cd<0.300 mg/kg, Hg=<0.200 mg/kg, Pb<5.00 mg/kg) of
24.7%, 27.2%, 7.0%, 14.0%, 15.0%. The content distribution of 28 elements in Angelica has similar peak shape.
Conclusion At present, the accumulation of heavy metals in Angelica sinensis is less; the fingerprint of inorganic
elements is established, and the fingerprint database of Minxian Angelica is further improved from the perspective of

inorganic elements, which provides spectral support for the establishment of the traceability technology of the origin
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of Minxian Angelica.

KEY WORDS: Angelica; fingerprint of inorganic elements; inductively coupled plasma mass spectrometry
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Table 1 Table of inorganic elements of Angelica (mg/kg)
7
'S JLE

rhZEH SRCEZ NN JRIRER M1 4H
1 H(Li) 9.350 5.900 5.570 7.250 7.900
2 % (Be) 0.3800 0.080 0.150 0.310 0.400
3 J(Na) 1207.230 228.510 447.660 2309.970 2028.660
4 B (Mg) 11009.240 9893.890 10289.630 11594.050 16122.540
5 R (A 11023.250 7167.040 7933.570 7834.960 9917.820
6 BR(K) 110860.950 107703.220 79012.120 101929.550 134107.560
7 45 (Ca) 2052.830 2331.060 2480.300 2565.350 2769.010
8 HLV) 16.750 12.360 14.650 11.940 18.670
9 #(Cr) 10.310 7.710 11.01 8.840 10.410
10 £ (Mn) 145.220 121.700 164.94 142.68 170.350
11 B (Fe) 5624.090 4397.280 4874.11 4484.16 5789.950
12 %k (Co) 2.100 1.590 1.920 1.800 2.190
13 5 (Ni) 4.570 3.380 5.950 5.040 5.470
14 il (Cu) 4.560 4.430 3.938 6.364 5.414
15 #E(Zn) 86.950 84.260 69.320 139.38 119.970
16 ¥ (Ga) 3.800 2.420 2.940 2.620 3.110
17 fifi(As) 0.586 0.503 0.550 0.421 0.659
18 fifi(Se) 0.760 0.550 1.050 0.240 0.370
19 H(Rb) 49.480 28.420 36.500 174.450 79.670
20 H4(Sr) 85.770 84.980 81.680 108.750 108.730
21 (Ag) 0.110 0.040 0.040 0.050 0.030
22 &(Cd) 0.012 0.013 0.016 0.042 0.024
23 #i(Cs) 2.220 1.590 1.560 1.950 2.030
24 Hl(Ba) 89.990 73.550 72.330 84.590 88.240
25 K (Hg) 0.028 0.028 0.027 0.028 0.030
26 £(TI) 0.170 0.100 0.110 0.280 0.200
27 #5(Pb) 0.620 0.610 0.770 0.760 0.980
28 (V) 1.060 0.760 0.300 0.260 1.090
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