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Fig.1 Comparison of peak of different SERS
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Fig. 2 Effect of different preprocessing methods
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Table 1 Number of principal components in PCA
( Accumulating contribution rate: 95%)
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Fig. 3 Expenmental result of raw SERS
in characteristic range
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Table 2 Experimental result obtained by various range of spectra and various preprocessing methods(10 *mol - L")
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REAE T R e 5. 709 2.349 17.84 11. 57
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8.52 5.80 25.15 19.07
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Fig. 4 Scatter plot of principal component score of raw spectra < :(5) ]

and spectra preprocessed by MSC in characteristic range
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Quantitative Detection of Ethyl Paraoxon Based on SERS and PCA-SLR
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Abstract In the present paper, the surface-enhanced Raman spectroscopy (SERS) was used to build the model for the quantita-

tive detection of ethyl paraoxon by the principal component analysis and segmented linear regression (PCA-SLR). Firstly, SERS

in 820~1 630 cm™' of ethyl paraoxon solution were measured and the spectra in 820~1 630 cm ' (complete range) and 845~

875 cm™ ! (characteristic range) of ethyl paraoxon solution were preprocessed by standard normal transformation (SNV), multi-

plicative scatter correction (MSC), the absolute values of first derivative and the second derivative respectively. Additionally,

the number of dimensions of the spectra was reduced by PCA. Finally, the models were established by SLR. It was found that

the model developed with MSC preprocessed spectroscopy of characteristic range performed best (RMSEP: 0. 33) by comparing

the predictive accuracy of the different models. The result could meet with the needs in the quantitative detection of ethyl paraox-

on.
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