
1

Supporting information
Keratin-inorganic Hybrid Nanoflowers Decorated with Fe3O4 Nanoparticles as 
Enzyme Mimics for Colorimetric Detection of Glucose

Peiyu Li, Jing Zheng*, Jingli Xu, Min Zhang*

 College of Chemistry and Chemical Engineering, Shanghai University of Engineering Science, Shanghai 201620, PR China 
Email: kkzhengjing707@163.com (Jing Zheng); zhangmin@sues.edu.cn (Min Zhang).

Fig. S1 (A, B, C) The SEM and TEM images of Cu3(PO4)2@Fe3O4. (D) XRD patterns of Cu3(PO4)2@Fe3O4. (E, F) Nitrogen 
absorption isotherms and pore size distribution for Cu3(PO4)2@Fe3O4 and keratin-nanoflower.
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Fig. S2 XPS spectrum of keratin-nanoflower@Fe3O4: (A) survey, (B) Fe2p, (C) Cu2p, (D) P2p.

Fig. S3 UV-vis absorbance spectrum of (a) TMB, (b) H2O2, (c) oxTMB (Experiments were conducted by 0.2 mM TMB, 2.5 mM 
H2O2 and adding 2.5 mM H2O2 and 0.2 mM TMB in 370 μL of HAc-NaAc buffer (pH 3.0), respectively)
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Fig. S4 Glucose catalytic reaction under different reaction conditions. (A) varied pH values (4.8-8.2). (B) varied temperature (30-
50 ⁰C). (C) varied amounts of glucose oxidase (0-20.0 mg·mL-1). (D) varied reaction time (5-40 min). The reaction system 
consists of 0.2 mM TMB as substrates. Error bars indicate standard deviations from three repeated assays.

Table S1 Comparison of the apparent kinetic parameters of varied enzyme mimics and HRP.

Km (mM) V max (10−8 s−1)
Enzyme mimics H2O2 TMB H2O2 TMB

Reference

HRP 3.7 0.434 8.71 10 1

Fe3O4 MNPs 0.43 0.71 13.08 5.31 2

Fe3O4@C YSNs 0.035 0.27 3.34 12.0 3

Fe3O4 /CoFe-LDH 10.24 0.395 - - 4

Nanoflower@Ag3PO4 0.0155 0.294 1.966 3.962 5

Fe3O4@CeO2 NCs 1.13 0.15 12.5 0.64 6

PB/γ-Fe2O3 MNPs 323.6 0.307 117 106 7

ZnFe2O4 MNPs 1.66 0.85 0.774 1.331 8

Keratin-nanoflower@Fe3O4 0.0156 0.2982 2.65 6.406 This work
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Table S2 Comparison of different nanozymes for glucose detection.

Catalysts Linear range (μM) Detection limit (μM) Reference

Fe3O4@C YSNs 1-10 1.12 3

Fe3O4 MNs 50-1000 30       9

Fe-doped CeO2 1-100 3.41       10

Fe@PCN-224 30-800 22       11

PDI-Co3O4 5-100 2.77 12

PtO2 nanoparticles 50-1500 10.8       13

GOx–Fe3(PO4)2·8H2O HNFs 10-20000 0.1       14

NL-MnCaO2 183-421 23.86 15

MoO3@C 20-6000 10       16

H2TCPP-Fe3O4 5-25 2.21 17

NiCo2S4 20-1000 8.24 18

Peptide/Au NPs 100-20000 40       19

BSA-PtNP@MnCo2O4 10-120 8 20

Keratin-nanoflower@Fe3O4 5-230 2.01 This work
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