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Influence of Different Matrix Modifiers on Determination of
a-Fetoprotein in Serum by Inductively Coupled
Plasma Mass Spectrometry

SHEN Dai-Rui' > FENG LiuXing'> WANG Jun®> XIONG JinPing" '
(' Beijing University of Chemical Technology ~College of Material Science and Engineering Beijing 100029 China)
*( National Institute of Metrology Beijing 100013  China)

Abstract Accurate determination of a-fetoprotein ( AFP) in human serum is very important for clinical
diagnose and treatment of cancer. Inductively coupled plasma mass spectrometry ( ICP-MS) has also becoming
more and more important in the detection of tumor—ralated proteins in recent years because of its outstanding
properties including excellent sensitivity excellent detection limits for most elements multielement analysis
capability but the sensitivity is still need to be improved because the detection limits can not compare with
fluorescence method when 1ICP-MS is used for determination of low abundant proteins. In our work we chose
three kinds of organic reagents to simulate enhancement solution and discussed the enhancement effect of

marrix since we found it could improve the signal to a great extent. The results indicate that acid can increase
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the stability of elements in the matrix and avoid the adsorption of the pipe wall. Corbon and corbon-based
molecules are easy to accept electron from Eu and improve its ionizing efficiency. EDTA can chelate with
metal ions and increase the transmission efficiency but it also chelate with other metals which can introduce
more interference to increase the signal of blank. Because of the excellent detection limit and signal to noise
ratio 5% HAc was finally chosen as the dissociation buffer. The method has been successfully used for the
determination of AFP in human serum the measurable range is 1 -600 wg/L with the detection limit of
0.57 pwg/L  which is as low as the method based on ICP-MS reported in the literature before. The same serum
samples were also measured by time resolved fluoroimmunoassay ( TRFIA) . The results of the two methods
were in good agreement and the accuracy of ICP-MS based method was more excellent.

Keywords «a-Fetoprotein, Inductively coupled plasma mass spectrometry; Protein quantification; Matrix

modifiers
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