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Figure S1 the fresh preparation of MnO2 nanosheeets and corresponding Dindal 

phenomenon.
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Figure S3 (A) the fresh-squeezing orange juice; large scale preparation of MnO2 

nanosheets: (B)1.6 g of KMnO4 dissolved in 1.6 L aqueous solution; (C) after reaction 

with orange juice for 30 minutes

Figure S4 absorbance values of MnO2 nanosheets-TMB system with different 

concentration of TMB (A) and different incubation time (B)

Figure S5 UV-vis absorbance spectrum of MnO2 nanosheets incubated with different 

concentration of GSH from 0.25 µM to 125 µM (A) and corresponding digital 



photographs (B); the calibration curve between concentration of GSH and absorbance 

value at 350 nm

Figure S6 optimizing of buffer pH (A), incubation temperature (B) and time(C) 

Figure S7 Specificity of MnO2 nanosheets-TMB system for biosensing of GSH



Figure S8 optimizing experimental conditions of the colorimetric immunosensor: (A) 

pH; (B) incubation time

Figure S9 The specificity, stability and reproducibility of colorimetric immunosensor



Figure S10 smartphone-enabled immunoassay of various concentration of cTnI from 

0.001 ng mL-1 to 10 ng mL-1

Table S1 the comparison of different methods for biosensing of GSH

Method Material Detection 
limit

reference

Colorimetric Cu/CuO-reduced graphene 
oxide

32 nM [1]

Fluorometric BPQDs@MnO2 35 nM [2]

Magnetic/Fluorometric Carbon dots/MnO2 0.6 μM [3]

Fluorometric C3N4/Cu2+ 20 nM [4]

Fluorometric AuNCs@MnO2 0.67 μM [5]

Luminescent MnO2/Iridium 0.13 μM [6]

Fluorometric MnO2–Si quantum dots 0.153 μM [7]

Fluorometric MnO2 nanosheets/carbon 
dots

22 nM [8]



Ratiometric 
fluorometric

Carbon dots 20 nM [9]

Colotimetric MnO2 nanosheets 0.08 nM This work

Table S2 the comparison of different methods for biosensing of cTnI

Method Material Detection limit reference

Electrochemical aptasensor DNA nanotetrahedron 10 pg mL-1 [10]

Localize surface plasmon 
resonance

peptide-modified

plasmonic gold 
nanohole

1.8 ng mL-1 [11]

Impedimetric immonosensor
Graphene-multi-

walled carbon 
nanotube

0.94 pg mL-1 [12]

Colorimetric Peptide Functionalized 
Gold Nanoparticles 0.2 ng mL-1 [13]

Electrochemical aptasensor Aptamer candidates 24 pg mL-1 [14]

Electrode biochip Biofunctionalized 
Rebar Graphene 1 pg mL-1 [15]

Electrochemical biosensors TdT assisted aptamer  40 pg mL-1 [16]

Electrochemical 
immunosensor

Carbon 
nanofiber     0.2 ng mL-1 [17]

Colorimetric MnO2 
nanosheets    0.70 pg mL-1    This 

work
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