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Liquid chromatography-tandem mass spectrometry/mass spectrometry (LC-MS/MS) for BZC detection
The dual-mode immunosensor was validated by LC-MS/MS, as described in Industry Standards for Entry-Exit Inspection and Quarantine of the People's Republic of China for determination of BZC in aquatic products SN/T 5441-2022. Briefly, 2 μL portion of the prepared sample was injected into the QTRAP™ 4500 system equipped with an C18 chromatographic column (100 mm×2.1mm, 1.7 μm particle size, column temperature 30 °C) and separated at a flow rate of 300 μL min-1 (mobile phase A, 0.2% formic acid; mobile phase B, acetonitrile). The MS parameters were as follows: desolation temperature at 550 °C; desolvation gas (N2), flow rate at 10 L min-1; ion spray voltage at 5500 V. The analytes were identified by parent/daughter ions as well as peak retention times in comparison to the standards. The [M + H]+ at m/z 166.1 was the parent ion of BZC. The daughter ion at m/z 138.1 was used for quantitation, and the daughter ion at m/z 94.0 was selected as a qualitative ion. Fig. S2 shows the calibration curve for BZC quantification by LC-MS/MS.
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Fig. S1. 3D-printed portable readout device for photothermal analysis of the dual-mode immunosassay. The device includes a movable microplate holder (a), which allows secure fixation of microplates and flexible adjustment according to detection requirements. The top section (b) is designed to accommodate an infrared thermal imager and a smartphone, enabling convenient reading of photothermal signals. The main body (c) features a precisely designed slot for integrating an infrared laser module, ensuring accurate irradiation of the microplate reaction area and enhancing portability during detection.


Regression Equation: y = 1.93226e5 x + 3.33411e4 (r = 0.99929)  (weighting: 1 / x)
	Expected Concentration
	Number of Values
	    Mean Calculated Concentration
	% Accuracy
	Std. Deviation
	%CV

	1.000
	1 of 1
	0.95
	95.5
	N/A
	N/A

	2.000
	1 of 1
	1.82
	90.8
	N/A
	N/A

	5.000
	1 of 1
	5.00
	99.9
	N/A
	N/A

	10.000
	1 of 1
	10.58
	105.8
	N/A
	N/A

	20.000
	1 of 1
	21.86
	109.3
	N/A
	N/A

	50.000
	1 of 1
	50.99
	102.0
	N/A
	N/A

	80.000
	1 of 1
	79.69
	99.6
	N/A
	N/A

	100.000
	1 of 1
	97.10
	97.1
	N/A
	N/A
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Fig. S2. Calibration curve for BZC detection by LC-MS/MS
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Fig. S3. The TEM image of PDA-Fe NPs
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Fig. S4. Optimization of synthesis conditions of PDA@PB NPs: (A, B) Optimization of potassium ferrocyanide concentration (C, D) Optimization of hydrochloric acid concentration.
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[bookmark: OLE_LINK6]Fig. S5. EDS spectrum of PDA@PB NP
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Fig. S6. The relative peroxidase-mimicking activity of PDA@PB NPs under different pH



Table S1. Comparison of the Km and Vmax with different catalysts.
	Catalysts
	substrate
	Km
	[bookmark: OLE_LINK10]Reference

	HRP
	TMB
	0.434
	[1] 

	
	H2O2
	3.70
	

	Fe3O4 NPs
	TMB
	0.098
	[1] 

	
	H2O2
	154
	

	Fe-N-C
	TMB
	3.6
	[2] 

	
	H2O2
	12.2
	

	Cu NCs
	TMB
	0.648
	[3] 

	
	H2O2
	29.16
	

	Hemin-Au@MOF
	TMB
	2.67
	[4] 

	
	H2O2
	2.58
	

	Zn-N-C
	TMB
	0.224
	[5] 

	
	H2O2
	40.16
	

	FGN
	TMB
	0.154
	[6] 

	
	H2O2
	7.51
	

	BP/Au
	TMB
	0.417
	[7] 

	
	H2O2
	20.69
	

	PDA@PB NPs
	TMB
	0.41
	This work

	
	H2O2
	2.29
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[bookmark: OLE_LINK11]Table S2. Recovery study of BZC in samples by the developed photothermal-colorimetric immunoassay and LC-MS/MS.

	Samples
	
	colorimetric mode
	[bookmark: OLE_LINK9]Photothermal mode
	LC-MS/MS

	[bookmark: OLE_LINK7]
	Added(ng mL-1)
	Detected(ng/mL)
	Recovery(%)
	CVs(%)
	Detected(ng mL-1)
	Recovery(%)
	CVs(%)
	Detected(ng mL-1)
	Recovery(%)

	water
	5
	4.5±0.5
	89.6
	11.5
	4.9±0.2
	98.5
	5.0
	5.2±0.1
	104.5

	
	50
	45.6±2.5
	91.1
	5.5
	48.5±1.6
	97.1
	3.2
	47.1±2.6
	94.1

	
	100
	89.0±8.1
	89.0
	9.1
	108.7±2.0
	108.7
	1.9
	84.9±0.7
	84.9

	fish
	5
	4.5±0.3
	89.1
	7.5
	4.9±0.4
	97.5
	8.8
	4.9±0.2
	98.6

	
	50
	43.2±4.1
	86.3
	9.5
	47.3±2.4
	94.6
	5.0
	54.7±0.7
	109.5

	
	100
	89.6±2.6
	89.6
	2.9
	81.3±2.6
	81.3
	3.2
	82.0±2.1
	82.0

	shrimp
	5
	4.1±0.2
	82.2
	0.1
	4.2±0.5
	84.5
	11.5
	5.3±0.2
	106.4

	
	50
	39.1±1.6
	78.2
	4.1
	39.8±1.3
	79.6
	3.2
	62.1±0.9
	124.2

	
	100
	83.0±6.1
	83.0
	7.3
	96.5±1.8
	96.5
	1.9
	85.6±1.9
	85.6
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