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Determination of zinc, copper and nickel in rice by wet fast
digestion-inductively coupled plasma mass spectrometry
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ABSTRACT: Objective To determine the effect of digestion temperature, mixed acid system and digestion time
and other factors on the measured data in the determination of copper, zinc and nickel in rice by inductively coupled
plasma mass spectrometry, and find the best sample processing method. Methods The instrument interference was
corrected by using 45Sc, 115In and 209Bi as internal standard elements. The quality control samples were processed
by fast digestion and microwave digestion, and the measured values were compared. Results The detection limits of
zinc, copper and nickel were 0.0012, 0.0037 and 0.0007 ng/mL, respectively; the recovery was 91.20%-106.82% and
the precision was 5.78%—6.42%. Conclusion The two digestion methods are basically consistent for the quality
control samples, and they are all within the calibration range of the quality control samples, indicating that both rapid
digestion and microwave digestion can be used for the determination of copper, zinc and nickel in rice.
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Table 1 Detection values of different digestion systems
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Fig.1 Contents of Pb, Cd and Cr at different digestion temperatures
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Fig.2 Contents of Pb, Cd and Cr in different digestion time
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Table 2 Standard curves and detection limits of methods (n=11)

TLE WHRITE et R KRB J5 P i BR/(ng/mL)
BE Bi*"” Y=21448.0X+1675.5 0.999 0.0012
il In'" Y=3022.2X+14.9 1.000 0.0037
B Sc# Y=8883.9X+3165.4 1.000 0.0007

# 3 HRMAREWE(n=3)
Table 3 Recovery rate of standardized samples (n=3)
TLHE 78 /(ng/mL) JnFr R /(ng/mL) i TR %
1.35 2 106.82
2 1.36 6 105.19
1.37 10 103.36
8.86 1 97.13
il 8.90 3 98.15
8.95 5 92.63
189.2 1 98.59
£ 190.0 3 91.20
191.1 5 91.34
Fz4 HRBBEBEM0N=3)
Table 4 Precision of samples (n=3)
RSD/%
TLE
T R i A T T fi
B 5.78 4.84
il 5.99 5.28
B 6.42 5.37
RS5 ARIHEBTARWEREX (n=3)
Table 5 Comparison of experimental results of different digestion methods (n=3)
UpEL ()
JLER ) i - L/ (ng/ke) T 22/%
T PR T %/ (ng/kg) O T/ (ng/kg)
B 69.18 71.19 20~80 1.42
il 107.52 108.42 90~130 0.64
] 46.04 46.50 23~65 0.33
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