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ABSTRACT - A colorimetric rapid detection method based on acetylcholinesterase (AChE) was developed for
the analysis of organophosphorus (OP) and carbamate (CB) pesticides. The AChE catalyzes acetylthiocholine into
thiocholine having (-) and (+) charges, and the (+) charge results in gold nanoparticle (GNP) aggregation. The in-acti-
vation of AChE by OP and CB has been well known. In order to optimize the colorimetric method, optimal dilution
times of commercial serum containing AChE, diameter of GNP, and concentration of acetylthiocholine were tested as
a key parameter. The colorimetric detection limits of the method were 7.5 ng/mL for both dimethyl amine and carbofuran
pesticides in 60% ethanol. No cross-reaction to other chemicals, such as aflatoxin B1 and ochratoxin A, which can be
contaminated with pesticides in agricultural products, was observed. Recoveries from lettuce, sesame leaf, and cabbage
lettuce spiked with known concentrations of dimethyl amine and carbofuran were found to be ranged from 83.85 to
133.16%. These results indicated that the colorimetric rapid method based on AChE can be a useful tool for the sen-
sitive, specific, rapid, and accurate detection of OP and CB pesticides in fresh vegetables.
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Fig. 1. The principle of the GNP aggregation through the inactivation of AChE by organophosphorus and carbamate pesticides.
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Table 2. Recovery ratio for artificially contaminated lettuce, sesame, cabbage lettuce by the colorimetric detection method

Samples Spiked Detection Recoveries (%)
0 B _
12.5 11.38+0.87 91.1+0.93
25 24.59+0.55 98.3+0.01
Lettuce 50 48.07+0.11 96.15+0.86
100 98.68+0.98 98.15+£0.49
500 506.66+0.37 101.33+£0.57
1000 1088.61+0.76 108.86+0.97
0 B _
12.5 11.38+0.99 91.11+£0.06
25 24.18+0.80 96.72+0.15
Carbofuran Sesame leaf 50 47.43+0.39 94.87+0.65
concentration(ng/mL.) 100 97.36+0.56 97.36+0.47
500 500+0.62 100+0.37
1000 1063.29+0.66 106.32+0.17
0 _ _
12.5 12.22+0.05 97.77+0.11
25 23.77+0.24 95.08+0.37
Cabbage lettuce 50 48.71+0.39 97.43+0.46
100 96.05+0.49 96.05+0.14
500 433.33+0.57 86.66+0.32
1000 1063.29+0.30 106.32+0.82
0 B _
12.5 13.41+0.87 107.304£0.55
25 26.28+0.28 105.10+0.51
Lettuce 50 52.51+0.48 105.02+0.44
100 99.10+0.30 99.10+0.86
500 497.70+0.80 99.54+0.73
1000 1062.08+0.38 106.21+£0.99
0 - -
12.5 13.99+0.37 89.35+0.23
‘ _ 25 29.81+£0.47 83.85:0.52
Dimethylamine Sesame leaf 50 54.64+0.78 91.51+0.95
concentration(ng/mL)
100 103.02+0.11 97.07+0.63
500 530.28+0.32 94.29+0.22
1000 1138.93+0.78 87.80+0.89
0 _ _
12.5 13.99+0.43 111.91+0.49
25 27.36+0.94 109.43+0.28
Cabbage lettuce 50 56.95+0.44 113.89+0.21
100 111.84+0.82 111.84+0.70
500 659.88+0.30 131.98+0.53
1000 1331.64+0.22 133.16+0.49
2. a2jE® HZ PLSHO| Aol wet wits F R = ddd
FFS AEE s AET & = WHe F8A
o] FztEa 9lom Fefo] AZHA] ool s X3 o3 QoF
FAHE AR Al ArollA sk vl AgG w0k A
EHES o] &3t A FAHES] f7IAI Fupd ol E 2 AFdAME AEEIZ A= €% W AChEZH
A ZHREeks AEsta s A4 HEE F IS S acetylthiocholine¥} RE8-3le GNPl aggregation U 2.7]+=
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