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Detection of Contamination in Fruits and Vegetables
with a Portable Rapid Detector
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Abstract

The performance of a newly-developed portable rapid detector of contamination in fruits and
vegetables (PRD) was tested in lab, by detecting the content of nitrite, heavy metal and pesticide in
different samples. The detection ranges of nitrite, lead, phoxim, trichlorfon, carbofuran and
methomyl were 1.5~150, 0.5~4.0, 0.005~2.0, 0.005~0.5, 0.005~0.3 and 0.005~1.0 pg/mL.,
respectively. Precision tests, made on different concentration levels, gave values of RSD in the ranges
of 2.6% ~8.9% for lead, and less than 2% for nitrite, and the sensitivity of the four pesticides
ranged from 31.368 to 62.05. The results show that the accuracy and precision detecting the three
kinds of contamination can meet the requirement of rapid detection compared with Optizen 2120V - FT
machine. The PRD is more simple, rapid, portable and feasible for application.
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Tab.1 Testing result of nitrite by portable rapid detector of contamination in fruits and vegetables

(PRD) and Optizen 2120V - FT pg/mL
e B B VR BE /g - ™!
255 1.5 7.5 15 30 60 75 90 120 150

PRD 2.0(1.33)

9.7(1.29) 19.3(1.29) 35.3(1.18) 51.6(1.15) 71.8(1.20) 83.8(1.12) 99.7(1.11) 134.9(1.12) 157.8(1.05)

2120V-FT 1.6(1.07) 10.0(1.33) 19.3(1.29) 36.2(1.21) 54.7(1.22) 74.4(1.24) 86.7(1.16) 105.5(1.17) 143.3(1.19) 171.7(1.14)
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Tab.2 Precision of the detector in testing different concentration of nitrite
PR, S L g e i}ijg’f by
R 1 8.5 8.5 8.5 8.4 8.5 8.3 8.2 8.2 8.2 8.2 8.2 1.70
FEfm 2 67.4 67.4 67.4 67.3 67.4 67.2 67.2 67.2 67.2 67.3 67.3 0.13
FEMh 3 158.4 158.4 158.5 158.6 158.5 158.4 158.4 158.6 158.5 158.5 158.5 0.04
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Tab.3 Testing result of lead detected by PRD
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Tab.4 Testing result of four kinds of pesticides by PRD

BRI /pg mL ! 0.001 0.005 0.01 0.1 0.3 1.5 2.0
2 /% 0 1.2 2.9 28 38.5 93.1 100.8
B U R g ! 0.001 0.005 0.01 0.05 0.1 0.5 1.0
k=R /% 0 2.4 6.5 23.8 59.8 100.1 102
RIS /g mL ! 0.001 0.005 0.01 0.05 0.25 0.3 0.5
kA% 0 3.8 7.4 35.2 77.4 99.9 101.3
KBTS /pgeml ! 0.002 0.005 0.01 0.05 0.1 1.0 1.2
2 /% 0 0.5 17.7 77.9 94.6 99.1 105.1
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Tab.5 Sensitivity of the detector on four kinds of pesticides
K2y R R
F vk Y =31.368X +75.189 31.368
g Y =39.242X +97.603 39.242
URUiPRS Y =39.046X +99.373 39.046
K2, Y =62.050X +153.570 62.050
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Tab.6 Precision of the detector in testing of four

kinds of pesticides

R 0.3 pg/mL 0.1 pg/mL 0.1 pg/mL 0.1 pg/mL
75 FEBE  BEmR B K
1 14.20 57.40 23.80 38.20
2 29.60 64.40 66.70 32.90
3 23.40 52.30 53.50 22.50
4 16.20 69.20 55.70 47.00
5 22.20 65.80 40.80 23.30
6 21.12 61.82 48.10 32.78
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