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Kinetic assays with variable TMB concentration. H2O2 concentration was 5 mM, while TMB concentration was varied within the range of 0-1.5 mM. The reaction system was prepared by sequentially mixing 10 μL b-IrOx (50 μg/mL), variable-volume TMB solution, and 10 μL H2O2 (5 mM), followed by adding NaAc-HAc buffer addition to 200 μL. After incubation at 25 °C, the change of absorbance at 652 nm was recorded every 2 min for 30 min. The V was derived from the linear segment of the absorbance-time curve.
Kinetic assays with variable H2O2. TMB was 1 mM, while H2O2 concentration varied from 0 to 16 mM. The reaction system contained 10 μL b-IrOx (50 μg/mL), 30 μL TMB (1 mM), and variable-volume H2O2 solution, followed by adding NaAc-HAc buffer addition to 200 μL. Absorbance at 652 nm was measured as above, with V calculated from linear curves.

Kinetic parameter calculation. Kinetic parameters including Michaelis constant (Km) and maximum reaction velocity (Vmax) were calculated as follows.
V = Vmax [S] / (Km + [S])                         (1)
Where V, Vmax, [S], and Km represent the initial reaction velocity, maximum velocity, substrate concentration (TMB or H2O2), and Michaelis constant, respectively.
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Figure S1. The catalytic activity of b-IrOx. The effect of (A) pH 3.0-10.0 and (B) Temperature (10-60◦C). 
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Figure S2. The catalytic activity of b-IrOx. The effect of (A) Concentration (5–250 μg/mL) of b-IrOx and (B) Reaction time (1–60 min).

[image: image3.png]1.5
1.0

2.5
2.0
0.5
0.0

v v




Figure S3. Selectivity studies of b-IrOx nanozyme-based TMB colorimetric sensor towards different substances. 
Table S1. Linear detection performance of the b-IrOx-based TMB colorimetric method for different antioxidants.
	Antioxidant
	Linear equation
	Range

(μM)
	R2
	LOD
(μM)

	Trolox
	y = 0.0065x+0.0201
	0.1-100
	0.9954
	0.27

	GSH
	y =0.0221x+0.0638

y =0.0037x+0.2717
	0.2-90
	0.9900

0.9907
	0.35

	AA
	y = 0.0173x+0.1154
	0.5-20
	0.9935
	0.53

	Caffeic acid
	y = 0.0116x+0.0937
	0.1-40
	0.9977
	0.15


Table S2. Recovery study of standard Trolox in different samples by using TMB as substrate. (n=3)
	Sample
	Added Trolox (µM)
	Found
(µM)
	Recovery

(%)
	RSD

(%)

	Yellow peach juice
	10
	48.47 ± 1.89
	96.31
	1.31

	
	20
	57.41 ± 0.42
	90.49
	0.95

	
	30
	69.37 ± 0.77
	101.78
	2.91

	Apple juice
	10
	17.64 ± 2.11
	98.97
	2.51

	
	20
	29.05 ± 1.56
	106.79
	1.83

	
	30
	40.92 ± 0.39
	110.62
	0.65

	Mango juice
	10
	57.71 ± 0.84
	102.97
	1.67

	
	20
	67.16 ± 0.41
	99.62
	1.04

	
	30
	80.48 ± 0.91
	110.21
	1.05


