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ABSTRACT: Objective To establish a method for the simultaneous determination of 3 kinds of pesticide residues
in honey by visual microarray protein chip method. Methods The 50 pL of standard working solution and 50 pL of
the corresponding antibody were added to the prepared microplate chip in sequence, and the reaction time was 30 min
at 25 °C and 600 r/min. Then 50 pL of nano-silver-labeled goat antibody was added to each well Goat anti-mouse

IgG, the reaction time was 30 min at 37 °C and 600 r/min, the final color was developed and the chip-specific
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software (MiELISA) was used for automated analysis. Results The quantitative detection ranges of carbendazim,

acetamiprid and coumaphos by this method were 0.4-6.4, 0.3—4.8, 0.75-12 ng/mL, respectively, and the correlation

coefficient () was greater than 0.99. The detection limits were 3.21, 2.47, 2.52 ng/mL, respectively, the accuracy was

83.6%~126.4%, the coefficient of variation was less than 10%, and there was a very low cross reaction among them.

When 2 different concentrations of standard substances were added to different types of blank honey, the detection

results had high accuracy and repeatability. Conclusion The visual microarray protein chip detection method

established in this study is easy to operate, has low detection limit, good accuracy, repeatability, and specificity, and

has the advantages of high throughput and simultaneous detection of multiple indicators. It is suitable for

simultaneous detection of 3 kinds of pesticide residues of carbendazim, acetamiprid and coumaphos in honey.

KEY WORDS: honey; visual microarray protein chip; carbendazim; acetamiprid; coumaphos; pesticide residues
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Table 1 Cross-reaction rates of carbendazim, acetamiprid,
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Fig.1 Standard curve of carbendazim, acetamiprid and coumaphos
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Table 2 Spiked recoveries and relative standard deviations of honey samples (n=3)

HEY L NS IR /(ng/mL) K e /(ng/mL) s 3/% MR 22 /%

0 0.12 6.3
MR 20 22.62 1125 5.6
50 43.61 87.0 5.2
0 1.94 4.5
LS 20 23.85 109.6 7.4
50 47.27 90.7 5.6

LW R
0 0.10 6.4
biF S 20 21.57 107.4 3.6
50 50.57 100.9 5.9
0 0.00 42
AR 20 22.93 114.7 7.3
50 57.14 114.3 5.9
0 2.69 8.3
3 20 22.42 98.7 6.1
50 61.72 118.1 42
0 0.25 5.1
PR 20 25.52 126.4 5.1
50 62.00 123.5 5.6

I et ik
0 1.24 43
iR 20 25.86 123.1 2.6
50 61.38 120.3 1.9
0 0.06 4.8
B 25 20 20.31 101.3 8.3
50 43.66 87.2 3.8
0 0.37 3.9
MR 50 45.01 89.3 7.6
100 88.94 88.6 2.2
0 0.19 35
e ik 50 60.73 121.1 3.4
100 98.21 98.0 5.6
0 0.12 6.4
BiilP 5 50 46.07 91.9 3.6
100 89.10 89.0 5.9
0 0.10 42
Tt 50 4538 90.6 7.1

100 83.66 83.6 4.9
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Table 3 Detection limits of honey samples

Livalllb/ i3S
FE b4 ZH R /(ng/mL) IE K/ (ng/mL) A B/ (ng/mL)
1 1.62 0.07 0.06
2 0.05 1.75 0.30
3 2.09 2.01 1.91
4 2.13 0.49 1.12
5 2.18 0.61 0.44
6 1.38 0.85 1.17
7 1.22 1.26 1.14
8 0.06 0.12 0.79
9 1.93 1.29 1.11
10 0.47 1.64 1.96
11 0.26 0.19 0.37
12 0.04 0.11 0.80
13 0.06 0.05 0.31
14 0.56 0.24 0.60
15 0.30 0.89 1.11
16 0.01 0.15 1.61
17 0.07 0.26 1.17
18 0.07 0.20 1.51
19 1.07 0.24 0.58
20 0.06 0.22 1.10
FHME 0.78 0.63 0.96
P2 0.81 0.61 0.52
e I K 3.21 2.47 2.52
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