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Determination of lead in blood by matrix—-matched calibration curve

correction—inductively coupled plasma mass spectrometry
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Abstract: Objective To develop the matrix—matched calibration curve correction—inductively coupled plasma mass spec-
trometry (ICP-MS) for the determination of lead in blood. Methods Whole blood samples and blank whole blood were
pretreated by direct dilution with a solution of 0.5% nitric acid and 0.01% TritonX-100 to obtain whole blood sample
solutions and matrix—-matched solvents at a 10-fold dilution. The mass concentration of lead was determined by using
an ICP-MS instrument in He mode. "’Lu was added online as an internal standard. The standard working curve was
calibrated with the matrix-matched solvent, and the mass concentration of lead in the whole blood samples was calculat-
ed based on the standard working curve. Recovery tests were performed on whole blood blind samples by spiking, and
the relative standard deviation and average recovery rate were calculated. The accuracy and precision of this method
were assessed by comparing it with the method recommended in the national standard in detection of lead in three
types of bovine blood lead standard materials. Results Good linearity was shown for lead at 0.5 to 100.0 pg/L, with a
correlation coefficient of 1.000. The detection limit of lead was 0.4 pg/L, and the quantitation limit was 1.3 pg/L. The
relative standard deviations were 0.65% and 1.10%. The average recovery ranged from 96.89% to 99.73%. The lead de-
termination results were all within the normal reference ranges specified by the three certified reference materials for bo-
vine blood samples. Conclusion The matrix—-matched calibration curve correction—ICP-MS is suitable for high—through-
put determination of blood lead.
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Table 1 Results of spiked recovery tests for the method

FE ARIEME (pg/l) RSD/% TRt/ (ug/l) IOFRIEDIEAE/ (pg/L) ik 1% /% SERTIAR I3 %

AIMERE 1 105.72 0.65 50.00 153.83~155.17 96.23~98.90 97.67
100.00 201.66~204.41 95.94~98.69 96.89
200.00 303.77~306.69 99.03~100.49 99.73

AMEHT 184.81 1.10 100.00 283.57~284.50 98.76~99.69 99.37
210.00 388.40~394.19 96.95~99.70 97.97
410.00 590.48~594.31 98.94~99.88 99.48
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Table 2 Comparison of determination results of three reference materials using two methods
A5k FE GEAR IR 7 ik

i) o FrifEfE/ (pg/L)

- He MEE (wg/l) RSD/% MEMR/ (pg/l) RSD/%
GBW (E) 090054d 125.00+5.00 127.67 0.44 109.97 0.65
GBW (E) 090055d 188.00+7.00 191.01 0.23 198.12 0.55
GBW (E) 090056d 346.00+10.00 345.94 0.82 338.35 0.79
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