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Abstract Principal component analysis (PCA), partial least squares (PLS) regression and surface-enhanced Raman
spectroscopy (SERS) are used in quantitative analysis of the concentration of fenitrothion solution. 600~1800 c¢cm '
SERS spectra of the fenitrothion solution are measured. The spectra around characteristic peaks are preprocessed by
the absolute value of the first derivative, the multiplicative scatter correction (MSC) and the standard normal
transformation respectively. Models are built by PCA and PLS regression. Grouping alternating method is used to
validate the performance of models. It is found that the model built with the MSC preprocessed spectra performs
better. The accuracy of analysis meets the detecting requirement of fenitrothion.
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Table 1  Corresponding accumulative contribution ratio of
number of principal components (PCs) under

different preprocessing methods

Number
Raw FD-ABS MSC SNV

of PCs
9 0.9991 0.8994 0.9993 0.9916
15 0. 9996 0.9233 0. 9996 0.9958
19 0.9997 0.9354 0.9998 0.9972
20 0.9998 0.9382 0.9998 0.9974
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Table 2 Prediction accuracy of different models
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Range of spectroscopy /em™ Preprocessing method

X Multiple correlation
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Raw
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1. 9314 0. 9889
1.9912 0.9787
1. 2184 0.9996
2.2592 0.9735

A 107 mol/L
Vv 10 mol/L
A 1075 mol/L
v 107* mol/L

A 107 mol/L
WV 10 mol/L
A 1075 mol/L
7 10 mol/LL
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Fig. 3 Scatter plot of the first three principal component scores of raw spectra and spectra preprocessed by MSC
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