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Figure S1. Particles size of three FICA labels. 

 

1 Optimization of the three label-based FICA parameters 

1.1 Optimization of the coupling pH 

The labeling pH was one of the key factors to develop fluorescent probes, because it could 

influence activation of antibody and coupling efficiency. The fluorescent probes (TRFN probes, QB 

and QD probes) were prepared via EDC/NHS system to coupling amino group of antibody and 

carboxyl group of fluorescent nanoparticles. The activation of EDC was highest when the pH in a 

neutral acidic environment (ranged from 4.5-7.2)[1]. The Figure S2 indicated that inhibition rate of 

TRFN-FICA enhanced with the increase of pH, and decreased at pH 7.0. Therefore, labeling pH 7.0 

was the optimal pH for coupling with TRFN. According to the same reason, pH 6.0 and pH 7.0 was 

the optimal labeling pH for the QB-mAb and QD-mAb. 

 

 



 

 

 
Figure S2. Optimization of coupling pH in preparing labeled-mAb probes: (A) TRFN-mAb; (B) QB-mAb; (C) 

QD-mAb. 

 

1.2 Optimization of the concentration of anti-AFB1-mAb in preparing labeled-mAb probes 

The concentration of anti-AFB1-mAb was also a critical element for coupling with the labels. 

When the amount of the antibody was too small, there were rare coupled antibody on the excess 

fluorescent nanoparticles, and the limit structure of the antibody involved in the immune reaction 

was reduced; Conversely, it would be influenced the efficiency of fluorescence intensity when the 

amount of the antibody was too large. We analyzed the three FICAs labeled with different amounts 

of anti-AFB1-mAb by studying the fluorescence intensity and competitive inhibition ratio of the T 

lines. Figure S3 indicated that the T line fluorescence intensity of TRFN-FICA gradually increased 

with the concentration of anti-AFB1-mAb increases, and the C line signal intensity keeping stable 

because the amount of chicken IgY was constant. The optimum concentration of the established 

TRFN-FICA was 3 μg mL-1 of coating antigen. The optimum concentration of anti-AFB1-mAb was 4.5 

μg mL-1, 4.5 μg mL-1 for QB-FICA and QD-FICA, respectively (Figure S3).  

 

Figure S3. Optimization of the concentration of anti-AFB1-mAb in preparing labeled-mAb probes: (A) 

TRFN-mAb; (B) QB-mAb; (C) QD-mAb. 

 

1.3 Optimization of the concentration of AFB1-CMO-BSA on T line 

To achieve the best analytical performance of FICA, the concentration of antigen (AFB1-CMO-

BSA) coating on the NC membrane were investigated. As for TRFN-FICA, with increasing 

concentration of antigen, the competitive inhibition rate gradually decreased, a maximum 

competitive inhibition rate of 37.33% was observed in the coating concentration of 0.3 μg mL-1, in 

which fluorescence intensity were also in proper situation (Figure S4). Therefore, the optimum 



amounts of coating antigen were 0.30 μg mL-1, 0.65μg mL-1 and 0.65μg mL-1 for TRFN-FICA, QB-

FICA and QD-FICA, respectively. 

 

Figure S4. Optimization of the concentration of AFB1-CMO-BSA for fluorescent immunochromatography: 

(A) TRFN-FICA; (B) QB-FICA; (C) QD-FICA. 

 

1.4 Optimization of the immunochromatography reaction time 

 Point-of-care testing has high requirements for efficiency, and immunochromatographic 

methods have great advantages in this regard. However, when the reaction time is too short, the 

reaction is not complete, and fluorescence intensity is too low. Conversely, when the reaction time is 

too long, the efficiency is ignored. Therefore, appropriate reaction time not only ensures the accuracy 

of the detection but also takes into account of the efficiency, and Figure S5 reveals that the optimum 

immunochromatography duration were 25 min, 30 min and 35 min for TRFN-FICA, QD-FICA and 

QB-FICA, respectively. 

 

   Figure S5. Immunoreaction dynamics of the three FICAs: (A) TRFN-FICA; (B) QB-FICA; (C) QD-FICA. 

 

 



 
Figure S6. The representative mass chromatograms (lowest(A) and highest(B) concentrations of 

AFB1) in real samples. 

 

Table S1. Cross Reactivity (CR) of analytes with antibody detected by FICAs 

CR（%） AFB1 AFB2 AFM1 AFG1

 

AFG2 OTA DON ZEN 

TRFN-FICA 100% 18.15% 11.63% 5.42% 4.22% <0.01% <0.01% <0.01% 

QB-FICA 100% 18.54% 15.86% 5.33% 4.78% <0.01% <0.01% <0.01% 

QD-FICA 100% 19.96% 16.23% 6.20% 5.03% <0.01% <0.01% <0.01% 
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