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LC-MS/MS analysis 

The sample preparation method of LC-MS/MS was as follows: the samples (2 g) were 

extracted with 10 mL of ethyl acetate (containing 0.6 mL of ammonia and 5 mL of 4% NaCl) 

for 10 min. The supernatants were centrifuged at 6800×g for 3 min. The supernatant was 

transferred to a 15 mL centrifuge tube for nitrogen blowing. After drying, 2 mL of ultrapure 

water and 3 mL of n-hexane were added and thoroughly mixed, and then centrifuged at 6800×g 

for 3 min to remove fat from the sample. Subsequently, the supernatant was purified through a 

syringe filter (0.22 μm). 

LC-MS/MS analysis was performed in multiple reaction monitoring (MRM) mode on a 

Shimadzu (Nexera x2, Japan) LC system coupled with an AB Sciex triple quadrupole EMR 

(QTRAP®4500, USA). Chromatographic separation was performed on an Agilent C18 column 

(InfinityLab Poroshell 120 EC-C18, 100 mm*3 mm 2.6-Micron), and the column temperature 

was maintained at 40°C. The mobile phase was constituted of H2O (mobile phase A) and 100% 

acetonitrile (mobile phase B). The gradient elution procedure was as follows: 0-1 min, 20% B; 

1-3 min, 20%-50% B; 3-6 min, 50%-65% B; 7-7.1 min, 65%-20% B. The mobile phase flow 

rate was 300 μL/min; the injection volume of the sample was 2 μL. The condition of mass 

spectrometer was as follows: ion mode, negative ionization; ion source, electrospray ionization 

(ESI); temperature, 500℃; curtain gas, 35 psi; ion source gas 1, 55 psi; ion source gas 2, 55 psi; 



collision gas (CAD), medium; ion spray voltage, -4500 V. MS acquisition was performed using 

multiple reaction monitoring (MRM) mode, and the MRM parameters included MRM 

transition 321.1/152.1* and 321.1/257.1 (m/z, *Quantitative ion pair), declustering potential 

both -70 V, and collision energy -24.1 and -16.1 eV, respectively.  



Figure captions 

Figure S1 XRD spectra of Ti3AlC2. 

Figure S2 The optimization of Ti3C2Tx@Pt synthesis: (A) the amount of H2PtCl6 6H2O, (B) 

the synthesis time of Ti3C2Tx@Pt, (C) the amount of reductant. 

Figure S3 Steady-state kinetic assay of Ti3C2Tx@Pt: (A) the double reciprocal plots between 

reaction velocity and TMB concentration, (B) the TMB concentration dependence of initial 

reaction velocity (v). 

Figure S4 Correlation analysis between Ti3C2Tx@Pt-ICA and LC-MS/MS.  
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Table S1 Comparison of the Km and Vmax of different enzymes 1 

Enzyme or 

enzyme mimic 

Km (mM) Vmax (10-8Ms-1) Reference 

TMB 

HRP 0.43 

7.01 

0.19 

0.719 

1.06 

3.24 

2.431 

0.12 

0.516 

0.3742 

0.27 

1.8 

0.17 

10.00 

10.7 

10.2 

51.33 

23.12 

20 

4.425 

126 

72.1 

- 

13.72 

7030 

8.21 

[25] 

Pt-Ir [26] 

PtNPs/GO [27] 

Ptn-JP NCs [28] 

Pt/PCN [29] 

Ag-Pt/rGO [30] 

Au@Pt [31] 

Pt NPs [32] 

Pd@Pt [33] 

Ps-Pt [34] 

BP-Pt [35] 

FNA-Ag@Pt [36] 

Ti3C2Tx@Pt This work 

-: unavailable or undetectable. 2 



Table S2 The IC50 and CR values of icELISA and Ti3C2Tx@Pt-ICA (n=3) 3 

Analytes Structural formula 
icELISA Ti3C2Tx@Pt-ICA 

IC50 (μg/kg) CR (%) IC50 (μg/kg) CR (%) 

CAP 

 

0.089 100.0 0.074 100.0 

CAPSS 

 

0.060 148.3 0.046 160.8 

TAP 

 

＞1000 ＜0.01 ＞1000 ＜0.01 

FF 

 

＞1000 ＜0.01 ＞1000 ＜0.01 

FFA 

 

＞1000 ＜0.01 ＞1000 ＜0.01 

 4 



Table S3 Recovery of the Ti3C2Tx@Pt-ICA for the detection of CAP in milk, chicken, and fish samples (n=3) 5 

Sample 
Spiked level (μg/kg) 

(Colorimetric signal) 

Detected level 

(μg/kg) 

Recovery 

(%) 

CV 

(%) 

Spiked level (μg/kg) 

(Catalytic signal) 

Detected level 

(μg/kg) 

Recovery 

(%) 

CV 

(%) 

Milk 0.03 0.02±0.002 80.5 7.4 0.18 0.16±0.02 89.9 13.5 

 0.05 0.04±0.001 90.0 3.1 0.36 0.29±0.01 82.9 4.1 

 0.26 0.30±0.095 117.0 9.6 1.80 1.90±0.19 104.4 10.5 

Chicken 0.03 0.02±0.003 87.2 12.7 0.16 0.13±0.01 83.7 3.8 

 0.05 0.06±0.006 109.6 10.6 0.32 0.27±0.02 85.9 7.1 

 0.27 0.32±0.019 118.1 6.0 1.60 1.56±0.24 97.9 15.7 

Fish 0.02 0.02±0.002 92.7 10.9 0.15 0.12±0.01 82.3 4.9 

 0.04 0.05±0.002 117.9 6.0 0.30 0.25±0.09 85.8 9.2 

 0.20 0.21±0.029 109.1 13.6 1.50 1.29±0.17 86.1 12.9 

6 
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