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Dual-mode detection of glutathione based on the color and photothermal
effect of oxidized 3,3°,5,5’ -tetramethylbenzidine nanomaterial
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ABSTRACT: Objective To establish a colorimetric and photothermal dual-mode glutathione (GSH) detection
method based on oxidized 3,3”,5,5’-tetramethylbenzidine (TMB) for rapid detection of glutathione content in health
food, fruits and vegetables.. Methods Prussian blue (PB) was used to catalyze the reaction of TMB and hydrogen
peroxide by its peroxidase activity to generate blue-green oxidized TMB with photothermal conversion property.
However, GSH could reduce the oxidized TMB to colorless TMB, so that the absorbance value of the solution and the

temperature rise generated by photothermal conversion were linearly related to GSH content, thus realizing the
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dual-mode quantitative detection of GSH by colorimetric method and photothermal method. Results The optimal

pH value was 3.5, reaction time was 5 min, PB mass concentration was 1 mg/mL, 30% hydrogen peroxide volume

was 2.5 uL in 1 mL chromogenic solution, TMB mass concentration was 15 mg/mL, photothermal irradiation time

was 70 s, and irradiation power was 3.5 W. Under the optimal conditions, the limit of detection of colorimetric

method was 14.8 pg/mL, and the limit of detection of photothermal method was 1.1 pg/mL, the sensitivity of

photothermal detection was about 13 times higher than that of colorimetric method, the actual recoveries of spiked

samples were between 84% and 119%. Conclusion This method has good repeatability, specificity and accuracy,

and can be used for rapid detection of GSH in health food, fruits and vegetables.
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Fig.l Schematic diagram of dual-mode detection of glutathione
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Fig.2 TEM images of PB (A) and photothermal conversion efficiency of PB and TMB system (B) (n=3)
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Fig.3 Thermal cycling performance curve of TMB detection system
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Fig.6 Standard recoveries of actual samples with commercial kits (#=3)
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