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Test procedure of ELISA for detecting IMI
First, the 96-well plates were coated with IMI-OVA diluted in CBS (100 μL/well) and incubated at 37°C for 3 h. After three washes with PBST (250 μL/well), the plates were blocked with blocking buffer (200 μL/well) at 37°C for 1 h and washed three times with PBST. Subsequently, 50 μL of standard solution and 50 μL of antibody were added to each well, followed by incubation at 37°C for 1 h and four washing cycles. Then, 100 μL of HRP-conjugated secondary antibody was added to each well, and the plates were incubated at 37°C for 30 min. Following five washes with PBST, 100 μL of substrate solution was added to each well. After a 15-min incubation at 37°C, the absorbance was measured using a Multiskan Spectrum microplate reader. 
Sample treatment of HPLC
Sample pretreatment for HPLC analysis was performed as follows. Homogenized samples (apple, tomato, and cucumber) spiked with IMI at concentrations of 50, 100, and 200 μg kg⁻¹ were weighed (20 g) into centrifuge tubes containing 40 mL of acetonitrile and vortexed for 1 min. Following the addition of 5 g of NaCl, the mixtures were vortexed for another minute and centrifuged at 3000 rpm for 5 min. Subsequently, 20 mL of the supernatant was transferred to a pear-shaped flask and concentrated to dryness using a rotary evaporator. The resulting residue was reconstituted in 2 mL of 25% aqueous acetonitrile, sonicated for 30 s, and stored at 4°C pending purification. Purification was conducted using a C₁₈ solid-phase extraction (SPE) cartridge. Prior to loading, the cartridge was sequentially preconditioned with 5 mL of acetonitrile followed by 5 mL of 25% aqueous acetonitrile. After loading 2 mL of the extract, the cartridge was washed successively with 10 mL of 0.02 mol L⁻¹ NaOH solution and 10 mL of deionized water, and then dried under vacuum. Finally, the retained IMI was eluted slowly with 2 mL of acetonitrile. The eluate was collected, adjusted to a fixed volume, filtered through an organic microporous membrane, and subjected to HPLC analysis.



Fig. S1 XPS characterization of fluorescence signal probes.
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Table S1 Parameters of liquid phase instruments.
	Detecting condition 
	Condition parameters

	Chromatography column
	Waters symmetry C18 (3.5 μm， 50 mm×4.6 mm)

	Mobile phase
	Gradient elution: 0.1% acetic acid aqueous solution as the mobile phase (85%), acetonitrile (15%)

	Flow rate
	1 mL min-1

	Detection wavelength
	270 nm

	Injection volume
	5 μL

	Column temperature
	25°C




























Table S2 Antiserum data after the fourth immunization.
	Number
	potency
	OD450
	Inhibition rate

	1
	1:4000
	1.01
	31

	2
	1:8000
	0.89
	19

	3
	1:6000
	0.81
	15

	4
	1:6000
	0.82
	21

	5
	1:6000
	0.80
	13

	6
	1:8000
	0.80
	7















Table S3 An overview on the reported assays for determination of IMI.

	Assay
	Materials
	LOD for IMI
	Ref.

	Enzyme-linked immunosorbent assay (ELISA)
	Horseradish peroxidase (HRP)
	0.024 ng/mL
	[1]

	Enzyme-linked immunosorbent assay (ELISA)
	Horseradish peroxidase (HRP)
	0.1 ng/mL
	[2]

	QBIC THz metamaterial sensing method
	THz metamaterial
	0.072 mg/kg
	[3]

	Fluorescence aptamer sensing method 
	AuNPs and graphene quantum dots (GQD)
	52.42 ng/mL
	[4]

	Fluorescent molecularly imprinted hydrogel sensing strip
	N-doped carbon dots
	0.065 μg/mL
	[5]

	Fluorescence -smartphone-machine Learning integrated platform 
	Red-emitting fluorescence probe (Eu-IMDC)
	75 nM
	[6]

	Surface enhanced Raman scattering (SERS) technology
	Ag/AuNPs-TiO2-OCC
	4.1×10-6 μg/mL
	[7]

	Enzyme-linked immunosorbent assay (ELISA)
	Horseradish peroxidase (HRP)
	0.04 µg/L
	This work

	Homogeneous fluorescence immunoassay
	Hydrogel beads assembling CdSe/ZnS QDs
	5.62×10-4 µg/L
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