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Construction and application of paper test strip for rapid detection of

pesticide residues

SUN Zhaowei', ZHAO Xiaozhong’, HU Bo’>, ZHAO Yihang', XU Xue', DU Miao', WENG Haibo'

(1. School of Life Sciences, Zhengzhou University, Zhengzhou 450001, Henan, China; 2. Zhengzhou Agricultural Products Quality
Inspection and Circulation Center, Zhengzhou 450006, Henan, China)

Abstract: Simple and rapid screening of organophosphorus and carbamate pesticide residues is of great significance for
food safety. In this study, the authors designed and developed a one-step rapid test strip using enzyme inhibition method,
with the diazo red RC salt as indicator and indoxyl acetate as substrate of acetylcholinesterase (AChE). The bottom of the
test strip is a plastic rubber plate, which is successively pasted with sample pad, enzyme pad, block pad, substrate pad,
adsorption pad and nitrocellulose (NC) film that fixed with diazo red RC salt. Qualitative or quantitative analysis of pesti-
cide residues can be achieved by detecting changes in the color of the detection area, and the operation method is simple
and fast. The detection limits of different pesticides are as follows: 0.6 mg- L' for malathion, 0.4 mg- L' for omethoate,
1.3 mg - L' for acephate, 0.1 mg - L' for dichlorvos, 0.1 mg- L' for carbofuran, 0.07 mg - L' for aldicarb. It shows
good reproducibility and high sensitivity in actual fruit and vegetable samples.

Key words: Acetylcholinesterase; Pesticide residue; Rapid detection; Test strip
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Table 1 Color intensity of test strips at different
temperature and time condition
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Table 2 Results of different pesticides with test strip
— [EERESRS o
57N 4 § N
4 FIRLOD | Lop BAALOD g gy 15 2 e 0 R
Postici Standard LOD/ . Test strip - : . . e
esticide (i mL™") Commercially LOD/ (me-L") Relationship between color results and pesticide concentration /(mg-L™)
He card LOD/(mg-L™") g
SRimim 2.0 13 0.60 [ I |
Malathion | [
= | |
0 0.01 0.05 0.1 05 1 2 3 6 20
AR 23 2.0 0.40 |
Omethoate |
. :
1001005 0.1 12 3 6 20
CBEHERE 3.5 2.1 1.30 |
Acephate
001 0.05 0. 0.5 1 2 3
[06 0.3 0.3 0.10 | I
Dichlorvos i
| |
B R
0.00 001 0.05 01 0.2 1 2
ENLPRY 0.5 0.3 0.10
Carbofuran
0 0.005 0.01 0.05 0.1 .5 1 2 10
TR * 0.4 0.07
Aldicarb

0 0.001 0.005 0.01 0.05

l# )

0.1

* 7 LOD A bR AL B

SHE -

Note: * represents that LOD is not specified by the Standardization Administration of China.
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Table 3 Results of real vegetable and fruit samples

with test strip

Ff b

p( /fhﬂﬁfk ) Omethoate concentration/(pug-mL" )

Sample

10 20 30 40

EP3
Cabbage

T

Mushroom
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[ 1
Negative(-)

& 8
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Positive (+)

SR

Strong positive (++)

REFRERTE
Fig. 8 The visual standard of paper test strip
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Table 4 The comparative results between GC-MS and

paper test strip
DCRULE ) GC-MS iﬁéﬁ&%ﬁiﬂﬂ RS
Omethoate Tk Test strip results (color level)
concentration/(mg-L" ) GC-MS results/ (43¢ P-4 R
(mg-LD Cabbage Mushroom Apple
0 0.01 - - -
1 0.08 - - -
2 0.15 - - -
4 0.38 - - -
6 0.51 +
8 1.03 +
10 2.05 ++ ++ 4+
20 5.73 ++ ++ ++
30 8.62 ++ ++ +
40 11.81 -+ - i
50 1532 ++ ++ ++
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Fig. 9 Stability test of paper test strip
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