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INTRODUCTION
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D) Raman spectra of methyl parathion deposited on different substrates. The MP

concentration was 100 mM for GO and glass slide substrates, and 10 uM for those
containing ZrO, and GO-ZrO,. Inset shows a zoom of the distinctive peak at 1345
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) SeM H ) Calibration curve obtained with the Raman-peak intensity at 1345
401077 5 cm~1 . Langmuir isotherm (blue line) was fitted to the experimental
1 pM . e results. The inset shows the Raman intensity for MP concentrations in
0.5 pM “ the linear range. The error bars are standard deviations of 5 replicates.
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Sample Added MP (pM) Found MP (pM) Recovery (%) E
Irrigation water runoff 1.0 1.02 + 0.02 102.1 + 2.3
3.0 2.92 + 0.17 97.4 + 5.6
0.2 Strawberry extract 1.0 1.02 £ 0.06 102.1 £ 5.6
) 3.0 2.94 + 0.26 98.2 + 8.7 Black tea extract
Black tea extract 1.0 0.99 + 0.02 99.7 + 1.8
o+ 3.0 3.04 + 0.24 101.6 + 7.9
220 400 580 760 200 400 600 800 1000 ] 1200 1400
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o : MP spiked in relevant samples. ) SERS spectra of MP collected in relevant samples for the
A) TEM image of ZrO, NPs. Inset shows the size C) UV-Vis spectra of quantqm £r02 NPs. Inset g g ) g aarifood sector g
distributfon histogram. shows the corresponding Tauc plot. g :

A novel SERS substrate was prepared by a layer-by-layer method with graphene oxide (GO) and quantum-sized ZrO, NPs and thus implemented for *ee :.:.E:'E.é: '="EEE:§;===::"“E.
quantification of the organophosphate pesticide methyl parathion (MP) in irrigation water runoffs, strawberry and black tea extracts.. 03 "%0%8 327%%°0 Yee o sele o 3
A detection limit of 0.12 yM was achieved with an outstanding repeatability (variation <4.5%), and recovery percentages between 97.4 and 102.1%. The _E_':E':__: k- EEHEE-:E::
resulted sensitivity is enough to determine the maximal MP concentration permissible in drinking water according to international regulations. e, 1L, JSe. 20730 °
The reported platform offers a fast and sensitive detection of MP for food quality assessment and environmental monitoring. R TSV ot 3+ L X
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