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Fig. S1 EDX energy spectra of (A) Au@Pt NPs; (B) Au/Pt@Cu2O/CuO NPs; (C) 

Cu2O@CuO NPs and (D) MnO2 NSs



Fig. S2 XPS spectra of (A) Cu 2p, (B) Au 4f and (C) Pt 4f in Au/Pt, Cu2O/CuO, and Au/Pt@ 

Cu2O/CuO



Table S1 The influence of different radical scavengers on the Luminol-H2O2-

Au/Pt@Cu2O/CuO NPs system

Quenchers Intermediate Concentration Percent inhibition, %

Ascorbic acid OH, O2
− 2 mM 98.65

TEMPO OH, 1O2 2 mM 99.59

Methanol OH 2 mM 95.88

Histidine 1O2 2 mM 27.84

SOD O2
− 0.2 g/mg 98.07



Fig. S3 Optimization of H2O2 concentration (A), Luminol concentration (B), incubation time 

of H2O2 and Au/Pt@Cu2O/CuO NPs (C), Au/Pt@Cu2O/CuO NPs concentration (D), MnO2 

NSs concentration (E), reaction time of MnO2 NSs and ascorbic acid (F), and effect of buffer 

solutions on the CL system (PBS, BR, Tris-HCl, and Na2CO3-NaHCO3) (G)
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