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Determination of 6 trace elements in Xiyang sunflower seeds of Yunnan
province by graphite wet digestion-inductively coupled plasma
mass spectrometry
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ABSTRACT: Objective To establish a method for the determination of magnesium, calcium, manganese, iron,
copper and zinc in the Xiyang sunflower seeds of Yunnan province by graphite wet digestion-inductively coupled
plasma mass spectrometry. Methods The sample was pretreated with concentrated nitric acid as the digestion
solution and the graphite furnace digestion analyzer. Totally 6 metal elements in the melon seeds were simultaneously
determined by inductively coupled plasma mass spectrometry and quantitatived by internal standard method.
Results The 6 kinds of elements had good linear relationships in the range of 0-100 pg/L(r>0.99). The standard
recoveries were 87.12%—104.35%, with the relative standard deviations of 1.84%—3.31%. The results of the quality
control samples were all within the allowable range of reference values and 6 elements in the seeds were detected, but
the content of the elements in the Xiyang sunflower seeds were relatively higher. Conclusion The detection method

has good precision and accuracy, and the detection is convenient and quick, and is suitable for detecting the content
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of metal elements in the seeds. Yunnan Xiyang sunflower seeds contain more abundant 6 kinds of beneficial trace

elements, and daily consumption can help the body balance the demand for micronutrients.
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Table 1 Preparation of standard series solutions

W /(ng/L) 0 5 10 20 30 50 100
YRR Y FH
Mi&T@/FHIj&{lL% 0.00 025 05 1 1.5 25 5
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50.0 49.75 495 49 485 475 45




7548 B dn 2 4 R R I A 4R F10%
233 BTN o IR 3.

ICP-MS U# TAE& S %% 2.

%2 ICP-MS T{E&H
Table 2 Operating conditions of ICP-MS
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Table 3 Optimization of digestion methods
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Table 4 Linear relationship of standard series and method detection limit

Rzl oG % etk e KR r i BR/(mg/kg) FE 1 FR/(mg/kg)
B Y=548088X-567.13 0.9995 2.97x107° 9.90%x107°
5 Y=13372X-11.307 0.9994 2.66x107° 8.87x107°
Bl ¥=3602572X-1167.8 0.9995 5.63x107° 1.88x107°
B Y=138854X-271.47 0.9994 4.01x10°° 1.34x107°
il Y=600076X~164.53 0.9992 4.82x107° 1.61x107
B Y=648639X-1778.6 0.9994 1.44x107° 4.79x10°°
x5 IEBEMMIREYLE(n=3) F6 RITHMNELER
Table 5 Precisions and spike recovery(n=3) Table 6 Measurement results of quality control samples
Kmdlsy  (IE-ARME)/ (/L) BER/%  RSD/% FERER R WE( PR AHRE

B
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S

/(mg/kg)  /(mg/kg)

18.63 93.16 3.31

B 2.87 2.84 0.1
38.34 95.85 3.15

£ 7.14 7.02 0.22
61.26 87.52 3.16

i 42.8 43.2 0.9
17.95 89.73 3.28 AL R4

Bk 341 349 13
38.45 96.12 3.19

37 7.45 0.3
63.45 90.64 3.14 i 7.3
18.68 93.41 2.46 B 232 230 0.7
41.74 10435 2.16 B 0.041 0.042 0.002
68.19 97.42 2.07 i 0.011 0.011 0.001
18.51 92.57 2.98 i 10.2 10.6 0.6
Kk
35.05 87.63 3.01 4 79 75 2
62.63 89.47 2.86 W 168 170 01
20.13 100.65 1.96 5 132 13.0 06
37.15 92.87 2.01
60.98 87.12 1.84 3.5 SCERtE e
ARIRARF . B ERF R IRF5e it T 0E, RN

19.73 98.64 3.13

PRikE L, AROCE R R(BI) . #(Ge). Hl(In), FI(Li%).
41.66 104.16 2.97 £E(Rh). BR(Re), BrLPRITZE, 1XA% B ShiTE A2
FFASEE IR 7. G5RAT L, REG AP EA K X AMAA 25 10

7086 101.23 306 BELBS . bR BB BE6FIOLE, LIDCEKE, BOTEM
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Table 7 Test results of six elements in melon seeds

i FE b ££/(mg/kg) #5/(mg/kg) % /(mg/kg) #/(mg/kg) Hi/(mg/kg) £%/(mg/kg)
1 TR 2001.76 91.64 20.44 32.14 10.42 27.66
2 1 SHmARF 1433.00 80.75 15.86 27.79 9.11 22.37
3 2 S A R 1726.15 77.57 17.58 28.74 8.99 23.15
4 LR 2425.24 112.17 18.23 37.11 14.55 49.58
5 ML R 2014.04 101.82 34.55 32.63 11.12 36.69
6 ot il x4 W) R 702.05 107.67 7.40 11.95 4.68 11.14
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