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Supplementary Information

Enhanced Peroxidase-Like Activity of Mo0S: Quantum
Dots Functionalized g-CsN4 Nanosheets towards
Colorimetric Detection of H20:

1. BET and zeta potential analysis
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Figure S1. Adsorption/desorption isotherms of Mo0S:@CNNS(30) (a) and zeta potentials of the
MoS2@CNNS nanocomposites dispersed in ultrapure water (pH = 4.0) (b).

2. Optimization of experimental conditions

The effect of M0oS:2@CNNS(30) concentration (0~200 pg/mL), H202 concentration (0~5.0 mM),
temperature (10~50 °C), and pH (2.0~9.0) on the peroxidase-like activity of MoS:@CNNS(30) were
assayed with the same procedures to the peroxidase mimetic experiments to obtain the optimal
reaction conditions. Typically, the tests were performed by in sequence adding 500 pL of 50.0 mM
phosphate buffer solution (PBS, pH = 2.0~9.0), 100 pL of 8.0 mM TMB, 200 pL H20: with the final
concentration of 0~5.0 mM, and 200 pL MoS:@CNNS(30) dispersion with the final concentration of
0~200 pg/mL under the temperature range of 10~50 °C. Make three variable fixed and change another
one to obtain the optimal experimental conditions. Then the reaction systems were monitored in a
time-scan mode at 652 nm by an UV-visible spectrophotometer (Shimadzu UV-2500, Japan) right
after all of the components were added and mixed.
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Figure S2. Time-dependent absorbance at 652 nm and color changes of 0.8 mM TMB reaction
solutions in the absence or presence of different concentrations of MoS:2@CNNS(30) (a) and H20: (b)
in 25.0 mM PBS (pH = 4.0) at room temperature. Inset: related color variations.

Figure S2 shows the catalytic activity tests under different catalyst concentrations and H:0:
concentrations. It can be seen that the catalytic reaction rate obviously increased as increasing the
concentration of MoS2@CNNS(30) catalysts with an apparent color variation (Figure S2(a)). Hence,
in view of the operation convenience, the concentration of 120 pug/mL for MoS:@CNNS(30) was
selected as the optimal concentration. The effects of H202 concentration on the catalytic activity of
MoS:@CNNS(30) were also tested (Figure S2(b)). It can be seen that the catalytic reaction rate
increased with the increase of H202 concentration, and there was no inhibition in the catalytic reaction
at high H20: concentration, indicating a more stable enzyme catalytic activity of M0oS:2@CNNS(30)
than that of horseradish peroxidase (HRP) at high H20: concentration [S1]. Therefore, the H202
concentration of 2.0 mM was chosen with a medium and visual absorbance. In addition, Figure S2(b)
shows the color changes with different H2O2 concentration in the reaction system, illustrating that
with the increase of H20: concentration the color changed from light to dark blue, which further
demonstrated the feasibility of H2O:2 detection through a colorimetric method.
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Figure S3. Dependency of peroxidase-like activity of MoS:@CNNS(30) on pH (a) and temperature (b)
and color changes. Experiments were conducted by using 120 pg/mL of M0S2@CNNS(30) in 25.0 mM
PBS with 2.0 mM H20: and 0.8 mM TMB as substrates. Inset: related color variations.
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Furthermore, similar to natural enzymes, the catalytic activity of MoS:@CNNS(30) is found to be
pH-dependent, which was tested by UV-visible spectrophotometer with changing the pH values
from pH 2.0 to 9.0. It can be seen in Figure S3(a) that the optimal pH value of the reaction was found
to be pH 4.0, while the pH value above or lower than 4.0 would lower the peroxidase-like activity.
Thus, the optimal pH was 4.0. Moreover, Figure S3(b) shows a temperature-dependent assay in the
range of 10 °C to 50 °C. It can be seen notably that the reaction system was affected by the
temperature, and the catalytic activity exhibited a continue rising tendency, indicating that the
inorganic enzyme mimics could present high thermal activities. Therefore, considering the
convenience of operation, the room temperature 25 °C was selected as the experimental temperature.
The results also indicated the relatively stable peroxidase-like activity of MoS:@CNNS(30) even under
fairly harsh conditions.

Table S1. MoS: loading amount in MoS2/CNNS samples determined by ICP-AES.

Sample Composite (g/L) Mo (mg/L) S (mg/L) MoS2/composite (wt%)
MoS:/CNNS(15) 1.0 12.2 8.2 2.0
MoS:/CNNS(30) 1.0 34.7 223 5.7
MoS2/CNNS(45) 1.0 34.8 22.4 5.7

Table S2. Comparison of Km and Vmax between MoS:@CNNS(30) and HRP for H202 and TMB.

Catalyst Substance Km (mM) Vmax (M/s) Reference
MoS@CNNS(30) H20: 0.602 3.15x 108 This work
MoS:@CNNS(30) TMB 0.117 3.03 x 108  This work

HRP H20: 0.214 2.46 x 10® S2, 53
HRP TMB 0.275 1.24 x 108 52,53

Table S3. Comparison of peroxidase-like activity in the linear range and detection limit of H202
between MoS:@CNNS(30) and other peroxidase mimics.

Mimetic enzyme Linear range (uM) Detection limit (uM) Reference
MoS:@CNNS(30) 2~50 0.02 This work
FesOs 5~100 3.0 S4
Co-Al LDH 10~50 10.0 S5
WSz Nanosheets 5~200 1.5 S6
g-CsNa 5~100 1.0 S7
MoS: Nanoparticles 2~100 0.32 S8
MoS: Nanoflakes 0.125~1.75 4.1 S9
MoS:@MgFe20x4 2.5~300 1.0 510
Fe-g-CsNs 0.5~10 0.05 S11
MnSe-g-CsNs 18~1800 1.8 S12
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