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Determination of trace elements in Lycium ruthenicum Murr by inductively
coupled plasma mass spectrometry
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(1. College of Geography and Environment Science, Northwest Normal University. Lanzhou 730070, China; 2. Inspection
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ABSTRACT: Objective To establish a method for the determination of four elements (Ga, Ge, Sb, Tl)in Ly-
cium ruthenicum Murr by inductively coupled plasma mass spectrometry (ICP-MS). Methods The elements
of Ga, Ge, Sb, Tl of Lycium ruthenicum Murr were directly determined by ICP-MS after microwave digestion.
Standard mixed solution were added for the standard addition experiment and the recovery rates of Ga, Ge, Sb,
Tl in Lycium ruthenicum Murr before digestion were calculated. Internal standard elements of indium (In) and
bismuth (Bi) were used to correct signal drifting and matrix interference. Results The detection limit of Ga,
Ge, Sb, Tl in Lycium ruthenicum Murr were 0.006, 0.002, 0.003, and 0.0002 mg/kg, respectively, the recovery
rates was 105.5%~118.5%, and the relative standard deviation was 0.2%~5.5%. The content of four trace
elements (Ga, Ge, Sb, Tl) in Lycium ruthenicum Murr was 3~5 times higher than berry-red medlar. Conclusion
The method is simple and efficient, sensitive, accurate and reliable, and it is suitable for the simultaneous de-

termination of four trace elements of Ga, Ge, Sb, Tl in Lycium ruthenicum Murr.
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Table 1 Condition and parameters of ICP-MS
1100 W
(Ar) 15.0 L/min 20
(Ar) 1.2 L/min / 10 ms
(Ar) 0.8 L/min 3
(Ni) 1.1 mm ~60 s
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Table 2 Mathematical correction equation, potential interference, mass number and selection of Internal standard element
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Table 3 The evaluation of ICP-MS method
(ng/mL) (ng/mL) (mg/kg) (%)
Ga 0.05~20.00 0.9999 Y=0.0164X+0.0185 0.05 0.006 2.4
Ge 0.05~20.00 0.9999 Y=0.0078X+0.0001 0.02 0.002 2.7
Sb 0.05~20.00 0.9999 Y=0.0141X+0.0025 0.02 0.003 11.7
Tl 0.05~20.00 0.9999 Y=0.0424X+0.0014 0.001 0.0002 5.1
F 4 MEREYEE(N=3)
Table 4 Recovery test of the method (n=3)
RSD RSD
(ng/L) (ng/L) (ng/L) (%) (%) (ng/L) (ng/L) (%) (%)
Ga 2.36 2.50 5.12 105.5 2.6 5.00 8.02 112.4 5.5
Ge 0.026 2.50 2.76 109.4 1.1 5.00 5.61 111.9 3.1
Sb 0.51 2.50 3.42 115.9 0.2 5.00 6.44 118.5 3.5
Tl 0.051 2.50 2.88 113.3 1.1 5.00 5.85 115.9 22
#5 #HRmHPTESELIERMN=3)
Table 5 Comparison of element content in the samples (n=3)
1 (mg/kg) 2 (mg/kg) 1 (mg/kg) 2 (mg/kg)
Ga 0.440 0.404 0.146 0.115
Ge 0.014 0.012 0.005 0.004
Sb 0.042 0.023 0.008 0.007
Tl 0.007 0.006 0.002 0.004
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