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Figure S1. A) SEM images of MnO2 nanosheets. B) UV–vis absorption spectrum of MnO2 

nanosheets

Figure S2. Kinetics of fluorescence recovery by monitoring fluorescence intensity at 500 nm 

as a function of time of the mixed lucigenin-MnO2 nanosheets solution in the presence 100.0 

µM GSH.
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Figure S3. The effect of pH on the recovery of fluorescence intensity for the mixed 

lucigenin-MnO2 nanosheets solution in the presence 100.0 µM GSH.

Figure S4. The effect of temperature on the recovery of fluorescence intensity for the mixed 

lucigenin-MnO2 nanosheets solution in the presence 100.0 µM GSH.
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Figure S5. A plot demonstrates the linear relationship between the rate of recovery of 

fluorescence intensity (F/F0) and GSH concentrations

Table S1. Fitting results of the fluorescence lifetimes for lucigenin and lucigenin–MnO2 

nanosheets mixture

Sample ᴦ1(ns) A1(%) ᴦ2(ns) A2(%) ᴦaverage (ns)

Lucigenin 9.995 4.517×103 20.058 7.5083×102 19.45

Lucigenin –

MnO2 nanosheets
2.403 6.566×103 19.306 7.757×102 18.01
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Table S2. Quantum yields and Zeta Potentials of the free-state lucigenin and the Lucigenin-
MnO2 nanosheets conjugate solution in absence and presence of GSH.

Lucigenin Lucigenin-MnO2 
nanosheets

Lucigenin-MnO2 
Nanosheets-GSH

Quantum Yield (Φ) 0.69 0.31 0.68

Zeta potential (ζ) at 
pH=7.4

-47.3 mV -7.21mV N/A

Table S3. Comparison of the developed method with the other reported methods for the 
detection of GSH.

Methods Linearity range

µM

 Limit of 
detection (LOD)

Detection time

(Minutes)

References

Colorimetry 0.013- 0.8 N/A 20 1

Colorimetry 0.5 –100 0.42 30 2

Colorimetry 0.1–1.0 0.023 5 3

Fluorimetry 0.1-  10  0.34 20 4

Fluorimetry N/A 0.9 3 hrs 5

Fluorimetry 0-100 0.2 30 6

Fluorimetry 0-100 0.83 1 hr 7

Fluorimetry 1-10 0.8 1 hr 8

Fluorimetry 0-500 4 N/A 9

Fluorimetry 1-150 0.15 5 This work



S6

Table S4. Assay results for GSH detection in diluted human serum samples.

Target Amount found 
(µM)

Amount 
spiked (µM)

Total found 
(µM)

Recovery
(%, n= 3)

RSD
(%, n= 3)

4.05 5.0 8.85 97.84 1.45

25.0 29.50 101.57 1.88GSH

100.0 107.01 102.85 2.03

4.58 5.0 9.33 97.38 1.81

25.0 29.62 100.13 2.12tGSH

100.0 108.53 103.78 2.55
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