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Fig. S1 Hydrated particle size distribution of Fe3O4 NPs and Fe3O4/Au NPs measured by DLS.

Fig. S2 UV−vis absorption spectra for the peroxidase-like catalytic activity of different reaction 
systems.



Fig. S3 Effect of pH on the peroxidase-like catalytic activity of Fe3O4/Au NPs.

Fig. S4 Effect of storage time on the peroxidase-like catalytic activity of Fe3O4/Au NPs.



Fig. S6 Microscopic image of the magnetic nanozyme array consisted of Fe3O4/Au NPs.

Fig. S5 (A) Optimized parameters and (B) microscopic image of the V-structure.



Fig. S8 (A) Zeta potential of Fe3O4 NPs, Fe3O4/Au NPs, and Fe3O4/Au-aptamer NPs. (B) 
Hydrated particle size of Fe3O4/Au NPs and Fe3O4/Au-aptamer NPs.

Fig. S7 (A) Simulation of the substrate concentration field distribution. t=200 s. (B) Simulation of 
the binding reaction rate at different time points.



Fig. S9 Measurement of the amount of DNA aptamer per milligram Fe3O4/Au NPs. Red line: the 
calibration curve of DNA aptamer concentration based on absorbance at 260 nm. Red points: the 
concentration of DNA aptamer before and after the conjugation (N=3).

Fig. S10 Steady state kinetic study of Fe3O4/Au-aptamer NPs in the presence and absence of S. 
typhimurium with the concentration of TMB (A) and H2O2 (B) fixed at 525 µM and 200 mM, 
respectively. Double reciprocal plots of catalytic activity of Fe3O4/Au-aptamer NPs in the presence 
and absence of S. typhimurium with the concentration of TMB (C) and H2O2 (D) fixed at 525 µM 
and 200 mM, respectively.



Fig. S11 Photo of the integrated microfluidic chip.

Fig. S12 Absorbance of Fe3O4/Au NPs at 550 nm at different concentrations.



Table S1 Comparison with the reported detection methods of S. typhimurium.

Methods Instruments
LOD 

(CFU/mL)

Linear 
range 

(CFU/mL)
Time References

Fluorescence Microplate reader 4 101-106 2.5 h 1

Fluorescence Microplate reader 150
6.2×102-
6.2×106 3.5 h 2

Thermal imaging Smartphone 93
1.01×102-
1.01×106 <1 h 3

Electrochemical
Electrochemical 

station
55

6.7×101-
6.7×105 <2.5 h 4

Surface-enhanced 
Raman scattering

Hand-held Raman 
spectrometer

3 100-108 45 min 5

Colorimetric
UV-vis 

spectrophotometer
0.51

1.93×101-
1.93×105 40 min 6

Colorimetric Smartphone 44
4.4×101-
4.4×106 45 min 7

Colorimetric Smartphone 10 101-107 90 min 8

Colorimetric Smartphone 5.6 102-107 30 min this work
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