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Determination of Malathion in Apple Fruit Based on Surface Enhanced Raman Scattering on Golden vs Silver Sols

LIU Cui-ling, MIAO Yu-qing, SUN Xiao-rong, ZHAO Qi

(College of Computer and Information Engineering, Beijing Technology and Business University, Beijing 100048, China)

Abstract: Confocal Raman micro-spectrometry combined with surface enhanced Raman scattering (SERS) was used for
collecting surface enhanced Raman spectra of apple samples containing the pesticide malathion. Stepwise multiple linear
regression (SMLR) method was used to build two mathematical models for quantitative analysis based on golden and silver
sols, respectively. The results showed that within the linear range of 0.01-0.5 mg/kg, the correlation coefficient of the gold
sol model was 0.999 6, with root mean square error of calibration (RMSEC) of 0.001 86 mg/kg, and the maximum difference
between the actual and calculated values was less than 0.003 mg/kg. The correlation coefficient of the silver sol model was 1,
with RMSEC of 0.000 78 mg/kg, and the maximum differences between the actual and calculated value did not exceed 0.001 2 mg/kg.
The prediction standard deviations for the golden and silver sol models were 0.213 mg/kg and 0.146 mg/kg, respectively.
These results indicate that the effect of silver sol in quantitative analysis of malathion is better than that of gold sol.
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Fig.1  Surface enhanced Raman spectra based on golden and silver sols
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Fig.2  Pretreated spectra
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Fig.3  Standard curve of malathion based on golden sol
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Fig.4  Residual plot of actual vs predicted values based on golden sol
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Fig.5 Standard curve of malathion based on silver sol
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Fig.6  Residual plot of actual vs predicted values based on silver sol
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Table1l Actual vs Predicted results based on golden sol
mg/kg
SR 1 2 3 4 5 6 7 8 9
HSE 010 021 036 055 078 105 136 2.00 250
MM 022 033 051 040 101 079 148 1.68 2.81
RMSEP 0.213
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Table2  Actual vs predicted results based on silver sol

mg/kg

SEIRREL 1 2 3 4 5 6 7 8 9

S 010 021 036 055 078 1.05 136 200 250

WM 016 043 056 0.68 0.65 088 147 1.85 244
RMSEP 0.146
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