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Additive assay method for detection of chlorpyrifos using impedance biosensor
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College of Biosystems Engineering and Food Science, Zhejiang University, Hangzhou 310058, China)

ABSTRACT: Objective To develop an impedance biosensor based on interdigitated microelectrode for rapid
detection of pesticide residue and establish its regression model. Methods The microelectrode was modified
by protein A. And five sample solutions with different concentrations of chlorpyrifos were added to the pre-
pared impedance biosensor for analysis. Then the relationships between chlorpyrifos concentration and its im-
pedance value under six selected frequencies were analyzed. Results The regression equation was Y=
136.4L,(X)+2075 (R*=0.961), under 10 Hz frequency and chlorpyrifos concentration between 0.01~100 pg/mL.
Conclusion  The method is simple and rapid, and can be used in field of other biosensor research.
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Fig. 1

Interdigitated microelectrode
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Fig. 3 Working principle of microelectrode impedance biosensor



6 , 679
-6000
(A)

— q

< . ML

™ 3 - 0

2 -
~1000
1 | 1 |
5000 10000
7' ()
100 =——
E (®B)
_ 10k <
= el S— |
10! L sl Lol Ll 1l L ||||n-‘ 25 11l 1ol Lol Lt T
10 10! 107 107 10* 10° 10" 10! 10° 10° 107 10°
Frequency (Hz) Frequency (Hz)
4 Nyquist (A) Bode (B O)
(A) Nyquist , (B) - N m-q ,SPA JBSA 1.214 pg/mL

Fig. 4 Nyquist (A) and Bode (B and C) diagram of impedance spectra of the fabrication procedure for biosensors
(A) Nyquist, (B) impedance versus frequency, (C) phase versus frequency. Curves m-q represent the electrode cleaning, SPA modification, anti-
body immobilization, BSA blocking, and 1.2142 pg/mL chlorpyrifos, respectively.
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Table 1 Impedance difference of chlorpyrifos samples under different frequencies

(Hz) PBS ( ) 12.142 ng/mL 121.42 ng/mL 1.214pg/mL 12.142pg/mL 121.42pg/mL
1 476.40 1455.80 2007.80 2376.80 2645.80 2868.80
10 463.00 1364.40 1862.40 2221.40 2479.40 2639.40
100 145.40 445.60 313.30 332.50 435.70 696.40
1k 13.27 23.21 27.52 36.93 27.69 45.44
10k 2.61 2.14 5.57 8.49 8.82 6.94
100 k 4.59 0.85 4.88 10.00 10.95 5.47
s 1 Hz 10 Hz s R 5
, 1 0.01~100 pg/mL : LY = 136.4L,(X)
Hz 10 Hz 10 +2075, R*  0.961
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