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Fabrication and Application of Centrifugal Microfludic Chip for Rapid Detection of Pesticide Residues
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Abstract: In this paper, a novel disposable centrifugal microfludic chip with pre-storage biochemical reagents was developed
for the rapid detection of pesticide residues in agricultural products, which was based on the principle of enzyme inhibition
and photometric analysis. The microfludic chip was integrated with sampling, enzyme inhibition, color development and
detection chamber. By coupling with a portable detection device developed in our laboratory, the microfludic chip could
provide a simple, easy-to-use, low-cost and sensitive approach for rapid detection of organophosphate and carbamate
pesticides on site. Results indicated that the microfluidic chip could achieve an automatic detection process with the
advantages of less consumption of reagents (reduction by one-twentieth) and satisfied accuracy compared with the traditional
pesticide residue detector. Furthermore, the microfluidic chip was proved to be a powerful tool for screening pesticide residues in
the case of high-throughput requirement. The microfluidic chip was superior to the traditional pesticide residue detector in term of
detection sensitivity, reproducibility and measurement accuracy. The microfluidic chip coupled with self-made detection device is
particularly suitable for on-site, rapid and high-throughput screening of pesticide residues by nonprofessionals.
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Fig.1  Schematic presentation of the centrifugal microfluidic chip for

detection of pesticide residues (A) and construction unit (B)
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Fig.2  Solution aspiration and transportation in microchip
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Fig. 3  Schematic illustration of the centrifugal microfluidic chip-based

pesticide residue detector (A) and the microfluidic chip (B)
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Fig.4  Effect of reaction time in the chip on inhibition of the enzyme
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Table3  Sensitivity of two rapid pesticide residue detectors for 8 pesticidest
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Table 5 False negative results for organophosphorus and carbamate

pesticide residues in vegetables detected by two rapid detectors
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1 H3E 0.02 36.15 - 38.53 -
2 B3 0.05 62.17 + 66.93 +
3 SF3 0.1 69.28 + 74.67 +
4 EH; SR 02 79.95 + 81.66 +
500 B 0.02 33.07 - 37.12 -
6 BLFE 0.05 5931 + 62.11 +
7 BLE 0.1 66.35 + 737 +
8§  HLE 02 75.29 + 78.90 +
9 Spd 02 73.03 + 63.47 +
10 B3 05 80.21 + 71.60 +
11 A% 1 88.28 + 7857 +
12 El% e 2 96.60 + 86.03 +
13 BLE 02 71.05 + 61.90 +
14 HBOF 05 78.29 + 69.63 +
15 HBOFE 1 85.80 + 76.93 +
16 HOF 2 93.00 + 85.61 +
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Table4  False positive results for organophosphorus and carbamate

pesticide residues in vegetables detected by two rapid detectors
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1 Jr ND 3.70 - 0.00 -
2 NEFE ND 7.74 - 0.00 -
3 * ND 591 - 10.70 -
4 32 ND 3.70 - 0.00 -
5 BLK ND 3.70 - 0.00 -
6 2 ND 370 - 0.00 -
7 B3 ND 3.70 - 0.00 -
8 B3 ND 370 - 0.00 -
9 B3 ND 10.94 - 0.00 -
10 i ND 4.86 - 0.00 -
11 L ND 3.70 - 0.00 -
12 i ND 3.70 - 0.00 -
13 LigE ND 252 - 0.00 -
14 R ND 3.90 - 0.00 -
15 R ND 3.70 - 0.00 -
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Table 6 Comparison of the developed method with traditional rapid
pesticide residue analyzer
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