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Figure S1. The chemical structure formulae of MUA (a) and Van (b), respectively.
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Figure S2. Schematic diagram of Au@AgNPs/Van synthesis. MUA was commonly used as a multifunctional modification chain with a sulfhydryl group at one end that can be firmly bound to the Ag shell surface via an Ag-S bond and a carboxyl group at the other end that can provide a site for coupling vancomycin. At the same time, the carbon chain of MUA can extend the arm, effectively reducing the steric hindrance between vancomycin and bacteria. EDC activation could facilitate and stably promote the chemical coupling between Van and MUA.
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Figure S3 Schematic diagram of preparation process of Au@AgNPs/Van-PDMS film SERS substrate


[image: 增强效应对比]
Figure S4. SERS detection performance for the three foodborne pathogens pathogens based on Au@AgNPs/Van-PDMS film. (a)-(d) Raman spectra for blank Au@AgNPs/Van-PDMS film SERS substrate, pure C. perfringens, pure B. subtilis, and pure S. aureus, respectively. (e)-(g) Enhancement spectra for C. perfringens, B. subtilis, and S. aureus on Au@AgNPs/Van-PDMS film, respectively. Data analysis range: 400-1800 cm-1.
Table S1 Calculation of AEF for Au@AgNPs/Van-PDMS film
	Target
	SERS substrate
	Raman shift (cm-1)
	IRS (a.u.)
	ISERS (a.u.)
	AEF

	C. perfringens
	Au@AgNPs/Van-PDMS film
	1318
	297.96
	145278.59
	4.88×104

	B. subtilis
	
	749
	138.29
	127679.58
	9.23×104

	S. aureus
	
	1524
	205.47
	223935.31
	1.09×105


Combine Figure 4 and Table 1 to explain the calculation process of AEF: 
The analytical enhancement factor (AEF) can be calculated by targeting the intensity of the intensities of the strongest characteristic peaks as follows. 
     (1)
where IRS and ISERS represent the normal Raman intensity and SERS intensity of C. perfringens, B. subtilis and S. aureus at 1318 cm-1, 749 cm-1 and 1524 cm-1, respectively. CRS and CSERS are the corresponding concentrations of foodborne pathogens measured in non-SERS conditions and SERS detection conditions, respectively, under identical experimental conditions (laser wavelength, laser power or microscope objective, etc.). In order to obtain better Raman spectra of pure biological samples and highlight the enhancement effect of Au@AgNPs/Van-PDMS film, the concentration of pure foodborne pathogens was selected to be 100 times that of SERS measurement (CRS = 100×CSERS). 
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