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Experimental Section

Pre-treatment of actual samples. The practical application of the Au@SNF NPs based
nanoenzyme reactor was used to determine sorbic acid in various biscuit samples. The food
samples of solid biscuits were tested to verify the practical application of the method. The food
samples were prepared according to the Chinese national standard method (GB 5009.28-2016,
Determination of benzoic acid, sorbic acid and sodium saccharin in food). Firstly, the solid
sample was crushed until homogeneous. Secondly, 2 g of sample (accurate to 0.001 g) was taken
and sonicated in 25 mL of deionised water at 50°C for 20 minutes, then cooled to room
temperature. Then, 2 mL of zinc acetate solution (183 g/L) and 2 mL of potassium ferricyanide
solution (92 g/L) were added and mixed, followed by centrifugation at 8000 r/min for 5 min.
After that, 20 mL of water was added to the residue, mixed by vortexing, and sonicated for 5
min, after which the residue was centrifuged at 8000 r/min for 5 min. Finally, all supernatants
were transferred to the same 50 mL volumetric flask and fixed to the scale with water, mixed

and filtered through a 0.22 em membrane and stored in the refrigerator until measured.
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Figure S1. Schematic diagram of the nanoenzyme preparation process




12.0k

—— 15 nm

45 nm
60 nm

3 .

S 8.0k

2

‘0

[

i

£ 4.0k-

0.0 —
1500 2000 2500

Raman Shift (cm™)

Figure S2. Optimization of the particle size of gold nanoparticles
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Figure S3. (A) UV-Vis spectral behaviors of Au NPs, Au@SNF NPs, SNF; (B) Raman spectra of Au NPs
and Au@SNF NPs
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Figure S4. The size of (A) Au NPs, (B) Au@SNF NPs by the DLS studies



Figure S5. The HRTEM images and STEM-EDS elemental analysis of Au@SNF NPs
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Figure S6. Zeta potentials of Au NPs, Au@SNF NPs, Au@CNF NPs
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Figure S7. The UV-vis absorbance spectrum and colour of different nanomaterials: (a) Au NPs, (b)

Au@SNF NPs, (c¢) A u@SNF NPs-DA
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Figure S8. The UV-Vis absorbance at 652 nm of the reaction systems with different components.
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Figure S9. The UV-Vis absorbance at 652 nm of the Fe*-H20: -Fenton-like reaction with different

components.
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Figure S10. The steady-state kinetic assay of Au@SNF NPs-catalyzed decomposition of H20-.
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Figure S11. The SERS response of 2185 cm™! to Au@SNF NP with ten times.
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Figure S12. (A) Dopamine volume, (B) dopamine concentration, (C) catalytic time (D) H20: volume
(E) H20: concentration (F) reaction time, effects on the Raman spectral signal of the nanoenzyme

reactor.



Table S1. Comparison of the analytical performance of various determination methods for sorbic acid

Linearity range Limit of detection recovery
Methods o a percentages Reference
(mgL ) (mgL )
HS-SPME 5-150 1.1-1.7 92-106% [26]
SERS 0.0066-1.59 0.0032 95.8-104% [31]
AA-DLLME-OPS 0.05-100 0.02 96-101% [32]
SPE 1-45 0.502 81-96% [33]
LVSS-PS-CDEKC 0.5-0.01 0.001 97-102% [34]
SERS 0.000112-1.12 1.344x10° 90.24-109.40% This work
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