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Rapid Analysis of Trace Thiram in Fruits and Vegetables Based on
a Hydrophobic Interface—SERS Platform
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Abstract: This study constructed a hydrophobic interface—surface-enhanced Raman spectroscopy
(SERS) detection platform based on a porous surface infiltration method and investigated the forma-
tion process of three-dimensional silver nanoparticle hotspots on this platform through computational
simulations. The surface infiltration conditions and detection parameters were optimized in detail, in-
cluding an infiltration time of 30 min, a heating voltage of 4. 0 V, a laser power of 20%, and a vol-
ume ratio of substrate solution to analyte solution of 1 : 5. Then, a rapid analytical method for trace
thiram in fruit and vegetable samples was established with a linear range from 0. 05 to 2. 0 pmol/L
and a limit of detection (LOD) of 0. 02 wmol/L. In the rapid analysis of real fruit and vegetable sam-
ples, the spiked recoveries ranged from 89.2% to 113%, and relative standard deviations ranged
from 2. 1% to 7. 0% (n=3). These results indicate that the established method is sensitive and accu-
rate, and suitable for the rapid analysis of trace thiram in fruits and vegetables.
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Fig. 1 Variation trend of water droplet contact angle on a hydrophobic interface with wetting time (A); UV=Vis absorption
spectrum(B) and TEM image(C) of the silver nanoparticle substrate; STEM image(D) and EDS result(E) of a single silver

nanoparticle substrate
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Fig. 2 COMSOL simulation results of electric field intensity distribution under different interparticle distances
of silver nanoparticles
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Fig. 3 SERS characteristic peak responses of thiram standard solution obtained at different heating voltages (laser power: 10%)
(A), different laser power (htgltg 40V)(B) differ tlm ratios of substrate solution to thir mtddl
tion(heating voltage: 4.0V, laser power: 20/)(C)
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Fig. 4 SERS characteristic peak responses of thiram standard solution at 1 380 ¢cm™ with different interfering substances added
(A), SERS spectra of thiram standard solutions at different concentrations (B) and calibration curve(C)
1-11: 0.05, 0.10, 0.20, 0.25, 0.30, 0.40, 0.50, 0.75, 1.0, 1.5, 2.0 pmol/L., respectively
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Table 1  Determination results and recoveries for real sample analysis

Sample Original/(mg-kg™) Added/(mg-kg™") Found/(mg-kg™") Recovery/% RSD/%
T Bl AA 6.41 6. 00 93.6 7.0
9.62 9.11 94.7 6.8
R A 6.41 6.45 101 4.1
9.62 9.19 95.5 2.1
PR AA 6.41 6. 84 107 5.7
9.62 9.84 102 5.7
AR A A 6.41 6.62 103 6.0
9.62 8.70 90. 4 2.8
SRR AA 6.41 7.25 113 2.2
9.62 9.72 101 4.1
(AR 25.4 24.0 46. 8 89.2 3.7
48.0 71.6 9.3 3.4
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