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Quantitative determination of aflatoxin B, in wheat by quantum dot
fluorescence microsphere immunoassay
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ABSTRACT: Objective To establish a method for rapid detection of aflatoxin B; in wheat by quantum dot
fluorescent microsphere immunoassay. Methods Quantum dot fluorescent microspheres were constructed as a
fluorescent marker coupled to a monoclonal antibody to aflatoxin B;. Experimental conditions of buffer pH, the
minimum amount of antibody labeling, the amount of fluorescent probe used, and the concentration of coated antigen
were optimized to establish the relationship between the ratio of the peak area of T line and C line signal on the
detection card and the concentration of aflatoxin B, in the sample, and construct a quantitative standard curve. For the
wheat samples, this assay was compared with the time-resolved fluorescence immunoassay. Results The best

reaction conditions for fluorescence quantitative immunochromatography established in this study were pH 7.5
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sodium phosphate buffer, antibody labeling of 20 ug, fluorescent probe of 4.0 pL, and antigen mass concentration of

0.40 mg/mL. The linear range of quantitative detection of aflatoxin B, in wheat was 0.05-25.00 pg/kg, and the correlation

coefficient (r*) was 0.9994, with the limit of detection of 0.02 pg/kg and the limit of quantification of 0.05 pg/kg. The

addition recoveries ranged from 91.50% to 115.00%, and the coefficients of variation ranged from 1.88% to 5.46%.

Conclusion The fluorescence quantitative immunochromatography method established in this study is rapid,

accurate, stable and reliable, and is suitable for the rapid detection of aflatoxin B; in wheat.
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HEK L]
i Mk R/ gke) O ebrrEgi22) JnbR EN 2/ % CVs/% CPIEhRHER 22) IARER /%  CVs/%
/(ng/kg) /(ng/kg)
1 0.05 0.054+0.002 108.00 3.70 0.055+0.003 110.00 5.46
524 0.10 0.115+0.005 115.00 4.35 0.110+0.003 110.00 2.73
34 0.20 0.183+0.004 91.50 2.19 0.209+0.004 104.50 1.91
44 0.30 0.320+0.006 106.70 1.88 0.304+0.015 101.33 4.93
5 4H 0.40 0.416+0.010 104.00 2.40 0.411+£0.014 102.75 3.40
%6 4 0.50 0.527+0.015 105.40 2.85 0.520+0.016 104.00 3.08
7 H 0.60 0.631+0.014 105.17 2.22 0.620+0.015 103.33 2.42
5584 0.70 0.739+0.018 105.57 2.44 0.731+£0.017 104.43 2.33
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Fig.8 Results of specific experiments
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Table 2 Test results of the labeled samples were compared using the
AFB,; quantum dot fluorescence immunochromatographic detection
card, AFB, time-resolved fluorescent immunodetection card

AFB, ® T 5755t AFB, a0 HE5¢

1.0

0.9

0.8

0.7

Y=1.011X-0.00663
r?=0.998

HEA S TR R et i I
[(ng/kg) (ng/kg)

%5 1 £1/(0.50 pg/kg) 0.502+0.001 0.514+0.0001

25 2 44/(1.00 pg/kg) 1.004+0.007 1.036+0.0005

2 3 4H/(1.50 pg/kg) 1.500+0.001 1.512+0.0001

2 4 4/(2.00 pg/kg) 2.000+0.005 2.062+0.0080

265 241/(2.50 pg/kg) 2.500+0.002 2.522+0.0020
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Fig.9 Comparison of results of 2 kinds of detection methods
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Table 3 Stability test

Stk R L/ HE Fl/
(ng/ke)

1 0.05~25.00

7 0.05~25.00

1 15 0.08~25.00
20 0.09~25.00

30 0.10~25.00

1 0.05~25.00

7 0.05~25.00

2 15 0.08~25.00
20 0.09~25.00

30 0.10~25.00

1 0.05~25.00

7 0.05~25.00

3 15 0.08~25.00
20 0.09~25.00

30 0.10~25.00
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