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Fig. S1 { potentials of Fe;04 Fe;04@Ag and Fe;Os@Ag@Pt.



Fig. S2 Schematic diagram catalytic mechanism of oxidase-like activity of Fe;O,@Ag@Pt
nanoparticle.
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Fig. S3 Room-temperature storage stability of FesOs«@Ag@Pt.
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Fig. S4 Comparative OXD-like activity of Fe;O4, Fe;04@Ag, FesOs@Pt, and Fe;:O4@Ag@Pt.
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Fig. S5 Lineweaver-Burk plot for the OXD-like activity of Fe;O4@Pt using TMB as the substrate.
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Fig. S6 Absorbance changes induced by different interferents, each at a concentration of 0.1 mM.
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Fig. S7 Calibration curve for TAC determination based on commercial TAC kit.
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Fig. S8 Comparative analysis of the total antioxidant capacity (TAC) in different tea samples.



Table S1 Steady-state kinetic parameters (K, and vp,,) for the OXD-like activity of FesOs@Pt
and FesO+«@Ag@Pt nanozymes.

Catalyst Substance K, (mM) Vimax (M/s) Ref
Fe;04@Pt
(OXD-like) T™MB 0.255 3.26X 107 This work
F€304@Ag@Pt

TMB 0.226 X107 1
(OXD-like) 6.45X10




Table S2 Comparison of the analytical performance of our Fe;Os@Ag@Pt nanozyme with other
reported nanozymes for TAC detection.

Nanozyme Target LOD Linear range Sample Time Ref
Fe;04,@Ag@Pt DMY 1 uM 1-900 uM Vine tea Smin  This work
HPW-CuBTC  Catechin 1.67 uM 4-14 uM Huangjiu 20 min 2
MnCo@C NCs AA 0.29 uM 0-25 uM Beverage 3 min 3
Beverage,
Cu-N/C AA 0.3 uM 10—100 uM 10 min 4
VC tablet
Fe-NMPs AA 12.61 uM 5-250 uM Fruits 15 min 5
Cordyceps
COOH-Co0304 AA 0.78 UM 3.33-26.67 uM  militaris (L.) 10 min 6
Fr
Mn/Co-MOF AA 3nM 0.01-120 uyM  Chinese teas 10 min 7
Pt/C nanozyme AA 0.93uM 3-50 uM Beverage 10 min 8
MnO,@Ag EGCG 1 uM 1-10 uM Chinese teas 5 min 9
Reference

1. T.Li, J. Fang, X. Wan, H. Wang, L. Zhang, L. Wang, X. Qiu and G. Liang, Food Chem.,
2025, 473, 1430064.

2. L. Shang, S. Wen, D. Liu, J. Chen, M. Mu, X. Duan, M. Xu, J. Yang, Y. Wu, B. Zhao and W.
Song, Sensors Actuat. B-Chem., 2024, 417, 136075.

3. X.Zhu, J. Tang, X. Ouyang, Y. Liao, H. Feng, J. Yu, L. Chen, Y. Lu, Y. Yi and L. Tang,
Biosens. Bioelectron., 2022, 216, 114652.

4. C.Tao, Y. Jiang, S. Chu, Y. Miao, J. Zhang, Y. Lu and L. Niu, Anal. Chem., 2024, 96, 3107-
3115

5. Y. Liang, R. Li, H. Sun, J. Dan, Z. Su, Y. Kang, Q. Zhang, S. Shi, J. Wang and W. Zhang,
Sensor Actuat. B-Chem., 2022, 359, 131541.

6. X.Xu,J. Yang, Q. Guo, L. Gao, B. Wang, S. Tan, K. Wang, Y.-x. Li, S. Zhao, Y. Li and Z.-q.
Yang, Microchem. J., 2024, 207, 111797.

7. T. Liang, Y. Huang, L. Yang, Y. Chai, Z. Hao, H. Chen and G. Ma, Small, 2025, 21,
€2411275.

8.  X.Sun, Y. Huang, F. Chen, G. Gui and S. Li, Microchim. Acta, 2025, 192, 435.

9. D. Liu, J. Yang, S. Wen, M. Mu, W. Ji, B. Zhao, Y. Ozaki and W. Song, Sensor Actuat. B-
Chem., 2024, 418, 136251.



