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EXPERIMENTAL SECTION 
[bookmark: OLE_LINK17][bookmark: OLE_LINK1][bookmark: OLE_LINK5]Instruments：TEM, HRTEM and cryo-TEM images were recorded on a HRTEM JEOL 2100 system operating at 200 kV. FTIR spectra were measured on a FTIR spectrophotometer (Thermo Nicolet 360). UV/Vis spectra were obtained by a UV/Vis spectrophotometer (Lambda 750). XRD pattern was obtained from a Rigaku D/max-3C (Japan) using Cu Ka radiation. XPS spectra of a-NRs were measured using an ESCAlab 250 XPS system having an Al K source. The SERS spectra data were measured by a Renishaw Invia Raman spectrometer, equipped with a laser of different 532nm). The laser power is ~8 mW, the laser spot is 1.25 μm2 , and the accumulation time ias 10 s. The objective lens of the microscope was 50× magnification, with a numerical aperture of 0.5.


Calculation of the enhancement factor [S1]
The EFs were calculated according to the Equation 1:
EF=                                                     (1)
[bookmark: OLE_LINK100][bookmark: OLE_LINK101]NNR can be calculated according to the Equation 2:
=                                                  (2)
NSERS can be calculated according to the Equation 3:
=C•V•                                                (3)
Thus, the EFs were finally calculated according to the Equation 4:
EF=                                                   (4)
[bookmark: OLE_LINK135][bookmark: OLE_LINK136][bookmark: OLE_LINK4][bookmark: _Hlk99128063]where ISERS represents the SERS intensity of the typical peak of the target molecule on the substrate, INR represents the normal Raman intensity of target molecule powder, NSERS and NNR are the corresponding molecule number in the laser excitation area in SERS measurements and normal Raman measurements, respectively, ARaman is the laser spot area (1.26 μm in diameter) of Raman scanning, h is the confocal depth of the laser beam (70 μm here), ρ is the density of bulk target molecule, M is the molecular weight of target molecule, and NA is Avogadro constant (6.021023). C is the concentration of target molecule, V is the volume of the droplet (20 μL here), NA is Avogadro constant, ARaman is the laser spot area (1.2510-12 m2 here), and Asub is the area of the substrate (2.510-5 m2 here).
For example, the EF of 4-MBA on the substrate could be calculated as following:

= × 
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Figure S1. The high resolution XPS spectrum of C.
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[bookmark: OLE_LINK2]Figure S2. FTIR spectrum of Au/Ag-NPs.
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[bookmark: OLE_LINK7][bookmark: OLE_LINK3]Figure S3. SERS spectra of 4-MBA (1 × 10-10 mol/L) on Au/Ag hydrogel SERS chips after different storage times (a). Effect of storage time on the SERS activities of Au/Ag hydrogel SERS chips, which is evaluated based on the typical peak intensity of 4-MBA at 1071 cm−1 (b).


Computational Details:
DFT calculations were carried out with B3LYP1,2/6-31G* method using the Gaussian 16 package3. Molecular orbital plots were made by using Multiwfn4 and VMD5. 

Table S1. The calculated HOMO, LUMO energies, and HOMO-LUMO gap.
	Compound
	HOMO (eV)
	LUMO (eV)
	Gap (eV)

	
	-6.664
	-1.418
	5.246
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Figure S4. The calculated molecular orbital plots: (a) HOMO and (b) LUMO.
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[bookmark: OLE_LINK10]Figure S5. The background signals four real samples including apple, grape, orange and tea are used. 
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[bookmark: OLE_LINK11]Figure S6. SERS spectra of collected aquaculture apple, grape, orange and tea spiked with different concentrations of methyl parathion.
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Figure S7. SERS spectra of collected aquaculture apple, grape, orange and tea spiked with different concentrations of triazophos.




Table S2: The application of SERS in methyl parathion detection.
	[bookmark: _Hlk191476069]Target analyte
	SERS Substrate
	LOD
	Ref.

	Methyl parathion
	Silver nanocorals (AgNCs)
	0.17 ng/cm2
	S2

	
	Fe3O4@NH2-MIL-101(Fe)@Ag (FNMA) SERS nanosensor
	4.55 × 10-12 M
	S3

	
	Ti3C2Tx (MXene)-noble substrate with flower-like Ag nanoparticles (AgNFs),
	2.8 ng/ mL
	S4

	
	graphene oxide (GO) and quantum-sized ZrO2 nanoparticles (GO/ZrO2)
	0.12 μM
	S5

	
	MP aptamer
	0.49 pM
	S6

	
	Ag nanoparticles (Ag NPs) onto the graphitic carbon nitride (g-C3N4) fake and molybdenum disulfde (MoS2) nanofower.
	10− 6 mg/mL
	S7

	
	Au (50%)-Ag(50%) alloy plasmonic layer
	10 nM
	S8

	
	filter paper and gold nanoparticles (Au NPs)
	0.011 μg/cm2
	S9

	
	gold nanorod (Au NR)
	1 μM
	S10

	
	Ag/Au nanowires (NWs) on PDMS ﬁlm
	10−6 mg/mL
	S11


[bookmark: OLE_LINK12]


Table S3: The application of SERS in triazophos detection
	Target analyte
	SERS Substrate
	LOD
	Ref.

	[bookmark: OLE_LINK9]
Triazophos
	Gold nanoparticles (AuNPs) spherical liquid array (SLA)
	0.005 µg/mL
	S12

	
	Hybridizing aggregated gold nanoparticles
	50 ppb
	S13

	
	Snowflake-like gold nanoparticles
	0.031 ng cm−2
	S14

	
	Silve-gold nanostars coated with graphene oxide (GO-SGNS)
	100 ppm
	S15

	
	Gold nanoparticles decorated 201 red silanized diatomaceous supports
	0.01 mg/L
	S16

	
	FeO-COOH@UiO-66/Au@Ag (FCUAA)
	2.96 × 10 mg/kg
	S17

	
	Biomimetic enzyme-linked immunosorbent assay (BELISA) of platinum nanoparticles (PtNPs)
	1 ng mL–1
	S18
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