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Figure S1. The Raman spectra of Ni0.1Cu0.9S nanoflower and pure CuS. 
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Figure S2. N2 adsorption-desorption isotherm of the Ni0.1Cu0.9S nanoflower. The inset is 

the corresponding pore size distribution curve.  
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Figure S3. (a) The XPS survey scan of the Ni0.1Cu0.9S nanoflower. (b) High-resolution XPS 

spectrum of C 1s for Ni0.1Cu0.9S nanoflower. 
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Figure S4. The influences of (a-b) pH value, (c-d) reaction time, (e-f) TMB concentration, 

(g-h) H2O2 concentration and (i-j) catalyst concentration on the peroxidase-like activity of 

the Ni0.1Cu0.9S nanozyme. The error bars represent the standard deviation values of three 

measurements. 
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Figure S5. (a) Long-term stability of Ni0.1Cu0.9S nanozyme for peroxidase-like activity. (b) 

The UV-vis absorption value of relative catalytic activity for five cyclic experiments. 
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Figure S6. The SEM image of Ni0.1Cu0.9S nanozyme after the stability test. 
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Figure S7. (a) and (b) the Michaelis-Menten curve for H2O2 and TMB, respectively. (c) 

and (d) the Line weaver-Burk plot for determination of kinetic constant of Ni0.1Cu0.9S 

nanoflower for H2O2 and TMB, respectively.  
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Figure S8. Relative OD600 values of Ni0.1Cu0.9S nanozyme towards E. coli and S. aureus. 
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Figure S9. The release curve of time-dependent Cu2+ of Ni0.1Cu0.9S nanozyme in test 

system plotted with data obtained by ICP. 
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Figure S10. Survival rates of E. coli and S. aureus treated with Cu2+ supernatant samples.  
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Table S1. Summary of ICP-OES results for Ni0.1Cu0.9S nanoflower. 

 

Element Wt.% Atom ratio 

Ni 5.97 Ni:Cu= 

0.10:0.86 
Cu 54.67 

S 8.25 

 

 

  



 13

Table S2. Comparison of the Km and Vmax values for Ni0.1Cu0.9S nanoflower with those of 

other peroxidase mimicase.  

 

Systems 
Signal 

output 

Km/mM Vmax/(10-8 M·s-1) 
Ref. 

TMB H2O2 TMB H2O2 

TPyP-CuS Colorimetry 0.106 3.937 5.30 2.139 [54] 

CuS-BSA Colorimetry 0.2 14 3.3 2 [55] 

MXene/CuS Colorimetry 0.072 2.08 4.63 6.34 [56] 

CuS Colorimetry 0.534 3.219 26.65 2.90 [57] 

BNNS@CuS Colorimetry 0.175 25 3.76 12.5 [58] 

CuS-BSA-Cu3(PO4)2 Colorimetry 0.33 0.29 16 8.31 [59] 

PAN-CuO Colorimetry 0.58 0.09 20.14 4.68 [27] 

Fe3O4-SL Colorimetry 0.374 0.208 6.298 4.561 [60] 

Co3S4 nanosheets Colorimetry 0.15 58.3 33 33 [61] 

NiCo2S4(CTAB)NPs Colorimetry 0.036 6.46 3.03 9.28 [62] 

NiCo2S4(PVP)NPs Colorimetry 0.175 7.43 7.97 19.0 [63] 

Pt/CuCo2O4 Colorimetry 0.24 0.41 56.4 28.2 [63] 

Ni0.1Cu0.9S Colorimetry 2.541 7.293 10.98 5.409 
This 

work 
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Table S3. The ICP-OES results of cumulative Cu2+ release from Ni0.1Cu0.9S nanozyme in 

test system. 

Time 0 h 5 h 10 h 15 h 20 h 25 h 30 h 35 h 

Cu2+ Wt.% 0.00 0.24 0.63 0.74 0.77 0.81 0.83 0.84 
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Table S4. Comparison of different sensors for AA detection. 

System Signal output Time Stability 
Linear 

range (μM) 

LOD 

(μM) 
Ref. 

TPyP-CuS Colorimetry 1min No report 1-30 0.419 [54] 

Pal@Co3O4 NCs Colorimetry - No report 1-60 0.70 [59] 

CD-QD@SiO2  Fluorescence 30min  No report 0-70 3.17 [64] 

S, N-CDs/PVA Fluorescence 2h No report 10–500 6.99 [60] 

Fe3O4@SiO2-Ag

NPs 
Colorimetry 2min No report 30-100 10.47 [65] 

[Ni(HL)(bpe)1.

5(H2O)] 
Fluorescence 30min No report 2-10 1.23 [66] 

FeMnzyme Colorimetry 5min No report 8-56 0.88 [67] 

GA-AgNPs Colorimetry 30min No report 30-200 3.0 [68] 

Pd-Pt-Ir Colorimetry 3min No report 25-800 11.7 [69] 

MnFe2O4/MoS2/

SPCE 
Electrochemical - No report 200-1000 175 [70] 

AuNPs Fluorescence 3min No report 0-3000 130 [71] 

Ni0.1Cu0.9S Colorimetry 10min 30 days 10-800 0.84 
This 

work 
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Table S5. Determination of the amounts of AA in real samples (n=3) 

Sample Added(uM) Found(uM) Recovery(%) RSD(%,n=3) 

Orange Juice 0 22.05 - 3.92 

1 100 96.87 96.87 3.42 

2 200 199.24 99.62 3.15 

3 300 297.42 99.14 0.81 

4 400 420.44 105.11 1.71 

5 500 494.95 98.99 0.62 
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