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Figure S1. SEM images of Mn-Fe PBA (A) and hollow Mn-Fe PBA (B). 

 
Figure S2. EDS (A) and elemental mapping images (B–E) of hollow MnFeO. 
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Figure S3. TEM image of hollow MnFeO. 

 
Figure S4. N2 adsorption/desorption curves (A) of hollow MnFeO and its pore size distribution (B). 

 
Figure S5. Comparison of FTIR spectra of different materials. 
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Figure S6. Full XPS of hollow MnFeO. 

 
Figure S7. Effect of buffer pH on hollow MnFeO catalyzing the TMB chromogenic reaction. 

 
Figure S8. The absorbance (652 nm) of the hollow MnFeO+TMB system increases along with the 
amount of hollow MnFeO used. 
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Figure S9. Absorbance (652 nm) change of the hollow MnFeO+TMB system over reaction time. 

 
Figure S10. Neither Mn-Fe PBA nor hollow Mn-Fe PBA shows oxidase-like activity to catalyze the 
TMB chromogenic reaction. 

 
Figure S11. Oxidase-like activity comparison of MnFeO and hollow MnFeO catalyzing the TMB 
chromogenic reaction. 
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Figure S12. No chromogenic reaction occurs between hollow MnFeO and nitrite. 

 
Figure S13. Ascorbic acid (AA) can re-reduce blue TMBox and yellow overoxidized TMBox to colorless TMB, while it 
cannot re-reduce diazotized TMBox to colorless TMB (the concentrations of nitrite and AA are 100 μM). 



Biosensors 2021, 11, 280 7 of 10 
 

 
Figure S14. Nitrite can trigger the oxidation and diazotization of TMB (the concentration of nitrite 
is 100 μM). 

 
Figure S15. Response comparison of various species toward the hollow MnFeO+TMB system (the 
concentrations of various species are 50 μM). 

 
Figure S16. Change of the ratiometric colorimetric signal over the reaction time of TMBox and 
nitrite. 
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Figure S17. (A) displays UV-vis spectra of the TMB+NO2- system with nitrite at various levels (the concentration of nitrite 
increases from 0 μM to 233.3 μM), and (B) shows the linear relationship between absorbance (439 nm) and nitrite concen-
tration. 

 
Figure S18. The linear relationship between absorbance (540 nm) and nitrite concentration ob-
tained by the commercial kit. 

Table S1. Comparison of kinetic parameters of oxidase-mimicking hollow MnFeO catalyzing the 
TMB oxidation reaction with that of other oxidase mimics. 

Material Substrate Km (mM) Vmax (10-7, M/s) Reference 
Hollow MnFeO TMB 0.27 4.23 Our work 

CeO2 TMB 0.8-3.8 0.03-0.07 [1] 
Pt nanoclusters TMB 0.63 27 [2] 
OV-Mn3O4 NFs TMB 1.66 0.397 [3] 

Ag3PO4 TMB 0.255 0.826 [4] 
Fe–N/C TMB 0.94 5.98 [5] 
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Table S2. Comparison of our ratiometric colorimetric assay with previously reported methods 
using TMB as a reagent for nitrite detection. 

Principle Detection Mode Detection Range 
(μM) LOD (μM) Ref. 

Oxidase-like catalysis Colorimetric 10-500 2 [6] Electrochemical 2.5-5700 0.7 
Nitrite reductase-like 

catalysis Colorimetric 100-5000 4.6 [7] 

Diazo-coupling Colorimetric 1-75 0.73 [8] 
Oxidation Colorimetric 10-440 2.34 [9] 

Diazotization Colorimetric 10-233.3 0.9 

Our work Cascade of oxidase-like 
catalysis and 
diazotization 

Ratiometric colorimetric 3.3-133.3 0.2 

Table S3. Comparison of our ratiometric colorimetric assay with previously reported nitrite detec-
tion methods. 

Principle Detection Mode Detection Range 
(μM) 

LOD 
(μM) 

Detection 
Time (min) Ref. 

Reduction Colorimetric 0-30 0.1 90 [10] 
Self-coupling 
diazotization Colorimetric 2-40 0.12 100 [11] 

Diazo-coupling Colorimetric 0.3-22 0.149 35 [12] 
Diazo-coupling Colorimetric 22-30 22 25 [13] 

Reduction Fluorescent 0-60 0.07 5 [14] 
Diazotization Fluorescent 0.05-10 0.012 30 [15] 

Diazo-coupling Thread-based 
analytical device 50-1000 25 50 [16] 

Cascade of oxidase-
like catalysis and 

diazotization 

Ratiometric 
colorimetric 3.3-133.3 0.2 55 Our work 
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