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Simultaneous detection of multi-elements in rapeseed by
semi-digestion-inductively coupled plasma mass spectrometry
WEI Zheng-rong', YANG Wei?, LI Gui-you?, TANG Yi’

(1. Luzhou Grain Monitoring and Strategic Reserves Center, Luzhou Sichuan 646000;
2. Grain and oil center stations in sichuan province, Chengdu Sichuan 610016)

Abstract: In this paper, Semi-digestion-inductively coupled plasma mass spectrometry method was
employed to detect concentration of Ca, Fe, Cu, Pb, Zn, Cd, Mn, Mg and As in rapeseed samples
simultaneously. The condition of semi-digestion and inductively coupled plasma mass spectrometry was
optimized. Sample pretreatment was compared between semi-digestion and microwave digestion by t-test
verification. The results show no significant difference between our method and the microwave digestion
method mentioned in GB 5009.268. The relative standard deviation of our method is between 2.5% and
14.5%. The detection limit of 9 elements is between 0.001~0.14 mg/kg. The method has been applied to the
determination of nine metal elements in rapeseed samples with satisfactory results.
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m/z
1.3.3 1 /Mg 24 Ge
2 /Ca 43 2Ge
3 /Mn 55 Ge
4 /Fe 57 Ge
5 /Cu 63 2Ge
6 /Zn 66 2Ge
1.3.4
7 /As 75 2Ge
8 /Cd 111 51
9 /Pb 208 209Bj
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2.1 FRIEFMKIE
ICP-MS LS/T 6135—2018
60
0.2~03 g 5 mL 1+1 100
30 min 50 mL
ICP-MS 8 000 r/min 5 min s
[9]
0.2%
+0.1%Triton X-100
3
FT3 FEMHESHBIEBREARIELLR mg/kg
Mg 24 Ca 43 Mn 55 Fe 57 Cu 63 Zn 66 As 75 Cd 111 Pb 208
492 4273.1 11433 47.0 75.8 3.0 50.5 0.016 0.110 0.065
4268.0 1 056.4 46.8 66.7 3.5 49.7 0.017 0.096 0.075
495 3970.7 1233.7 37.3 104.0 3.5 45.7 0.052 0.088 0.084
4001.7 1 059.0 36.1 90.2 3.7 47.3 0.048 0.083 0.087
496 4803.6 1356.5 58.2 418.4 4.4 63.3 0.109 0.084 0.431
5238.2 1 496.9 63.6 328.7 4.8 69.4 0.096 0.086 0.403
497 3982.0 1197.9 44.9 71.0 3.0 49.4 0.008 0.072 0.076
43495 1330.6 39.2 75.3 3.3 58.9 0.008 0.077 0.064
498 4032.0 1182.0 39.3 365.8 3.9 53.9 0.091 0.089 0.305
4330.7 1181.3 41.1 287.0 3.4 48.7 0.084 0.094 0.329
293 3968.0 918.9 38.2 59.8 3.9 65.0 0.015 0.171 0.039
3 835.6 873.3 39.9 552 4.4 61.7 0.017 0.152 0.044




RHRERE 8285 2020 F 515

k3
Mg 24 Ca 43 Mn 55 Fe 57 Cu 63 Zn 66 As 75 Cd 111 Pb 208
295 5194.9 887.4 44.0 115.5 3.2 53.8 0.031 0.158 0.066
4760.6 767.2 42.7 96.7 34 50.1 0.029 0.139 0.076
299 4369.0 988.5 76.0 92.5 3.5 54.8 0.016 0.073 0.062
3983.5 836.8 75.3 73.2 3.7 53.9 0.014 0.072 0.051
321 3955.9 1252.1 54.9 85.5 3.7 49.4 0.026 0.083 0.077
3 866.2 1170.9 55.8 69.3 4.2 56.7 0.028 0.085 0.091
322 3989.7 1167.8 333 91.5 2.7 48.4 0.028 0.125 0.060
4089.3 1161.5 35.8 71.5 3.1 55.6 0.024 0.115 0.072
323 3530.8 1064.3 58.3 50.2 2.6 54.8 0.009 0.167 0.041
3694.8 1030.5 62.7 51.1 3.1 64.5 0.009 0.167 0.034
325 3851.4 13853 42.0 89.3 3.1 48.3 0.027 0.095 0.163
3778.9 1227.0 43.6 114.0 3.5 54.6 0.032 0.088 0.169
328 39933 1258.0 333 81.4 3.0 41.5 0.014 0.064 0.056
3958.3 1046.9 38.0 74.7 3.1 37.0 0.012 0.058 0.067
329 3655.4 1273.6 36.4 86.6 4.4 52.0 0.018 0.145 0.049
3 880.0 1267.5 41.1 86.9 3.7 61.9 0.019 0.148 0.058
t tq 0.48 2.02 1.64 2.15 2.15 1.82 1.38 2.05 0.92
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2.5 FHIEMK TR 2.6 EHEMEEE
11 SD IUPAC
LOD =3SD 05¢g t 3 3
50 mL 95%
Fe 0.14 mg/kg Cu 0.008 mg/kg Pb t t.05,13=2.16
0.002 mg/kg As 0.0014 mg/kg Zn 0.036 mg/kg GB 5009.268
Cd 0.001 mg/kg Ca 0.13 mg/kg Mn 4
0.001 mg/kg Mg 0.003 mg/kg ng/L 2.5%~14.5%
T4 REBHENERKYREENER
/  mg/kg /  mg/kg /  mg/kg 1%
1 Ca 121 15 132 2.5
2 Mg 960 55 923 3.4
3 Mn 22.4 2.4 20.5 6.8
4 Fe 21.8 3.3 22.6 11.5
5 Cu 3.43 0.24 3.26 5.3
6 Zn 19.6 1.0 18.7 3.6
7 As 0.42 0.03 0.39 14.5
8 cd 0.48 0.06 0.48 4.2
9 Pb 0.22 0.05 0.19 6.1
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mg/kg
Mg 24 Cad43 Mn 55 Fe 57 Cu 63 Zn 66 As 75 Cd111 Pb 208
1 3642.1 2417.3 47.4 153.9 3.6 42.9 0.034 0.078 0.110
2 2244.7 636.2 22.7 43.5 2.4 26.6 0.000 0.001 0.000
3 5771.1 7029.2 90.3 735.6 7.3 75.2 0.184 0.715 0.384
S E Rk
1 : , :
2.7 H&EMNE . 2016(1): 41-46.
2019 (2] ’ ’ ’
J]. 2017, 27:
200 U]
2345-2348.
3] : —
5 5 (1. ,
2017, 31(6): 811-814.
[4] : GB/T 5009.
As Cd Pb 0.2 mg/kg H-2014151
[5] : GB/T 5009. 12—
0.0% 1.0% 3.5%
2017[S].
5 i [6] : GB/T 5009.15—
2014(S].
(7]
:LS/T 6134—2018[S].
GB5009.268 (8] -
: LS/T 6135—2018[S].
2.5%~14.5% %] ; ;
J]. ,2019, 27(2): 45-49.
0.001~0.14 mg/kg Ul @
[10] : .

(1]

,2019, 38(3): 355-359.
: GB 2762—2017[S]. &




