31 2 Vol 31 Na 2

2019 6 THE JOURNAL OF LIGHT SCATTERING Jun. 2019

:1004-5929(2019)02-0131-05

1 2 2%
’ ’
(1. s 310004 ;2. s s 361005)
(SERS) s s
. 1053 em™ ', 1216 cm™! 857
em ', 1112 em™! , . ,
. . 0.01 pg/mL
0. 025 pg/mL, . SERS .
0.05 pg/mL, SERS . N N ’
:0657. 3 A doi:10. 13883/j. issn1004-5929. 201902004

Rapid Detection of Organophosphorus Pesticide Residues
by Surface Enhanced Raman Spectroscopy
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Abstract ; Pesticide residue is a significant problem in agriculture that greatly affects human
health and life safety. Therefore,it is an urgent need to develop simple and effective method
for the rapid detection of trace pesticide residue. In this work,combined with a portable Ra-
man spectrometer,a surface-enhanced Raman spectroscopy (SERS)method was developed to
achieve the rapid detection of trace organophosphorus pesticides including fenthion and para-
thion using gold sols as the SERS substrate. It was found that the characteristic Raman peaks
of fenthion and parathion located at 1053 ecm™*,1216 cm™' and 857 em™*,1112 cm ™', respec-
tively,thus enabling the multi-target analysis simultaneously. The concentrations of fenthion
and parathion display a linear relationship with their corresponding Raman intensities with a
detection limit of fenthion can reach 0. 01 pug/mL and parathion can reach 0. 025 pg/mL. Fur-
thermore, the SERS method developed here was successfully applied in the direct detection of
fenthion and parathion residue on practical spinach samples with a detection limit of 0. 05 pg/mlL..
This work demonstrates that SERS can be a convenient, rapid, sensitive and multi-target a-
nalysis method for the on-site detection of pesticide residues.
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Fig. 2 (a)SERS spectra of fenthion with different concentrations collected. The inset shows the molecular structure of fenthi-

on. (b) Linear relationship between the concentration of fenthion and the peak intensity at 1053 cm™!
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(a)SERS spectra of parathion with different concentrations collected. The inset shows the molecular structure of para-

thion. (b) Linear relationship between the concentration of parathion and the peak intensity at 857 cm ™!
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