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A Study on Detection of Dichlorvos Residue
on Navel Orange Surface by Means of Fluorescence Spectrum

XUE Long'?, LI Jing', LIU Mu-hua'" , WANG Xiao', LUO Chun-sheng'

(1. College of Polytechnics, Jiangxi Agricultural University , Nanchang 330045, China; 2. College of Me—
chanical and Electronical Engineering, East China Jiaotong University , Nanchang 330013, China)

Abstract: Pesticide residue in fruits and vegetables seriously harms human health. In the experiment,
pesticide solutions were of different concentrations prepared with dichlorvos and running water. 400 navel or—
anges were sprayed with different pesticide solutions. After air-dried, fluorescence spectra were collected from
the navel oranges, and the spectra range was from 350 to 1 800 nm; then the pesticide residues on navel or—
ange surface were determined by gas chromatography. The collected spectral data were divided into 30 spectral
intervals, the data were analyzed by interval partial least squares method and 5 optimal characteristic spectral
intervals were obtained. Based on the 5 spectral intervals, partial least squares models of pesticide residue de—
termination were built, and the correlation coefficients of calibration set and prediction set were 0. 860 7 and
0. 837 5,respectively. The results show that the method of using fluorescence spectrum to determinate dichlor—
vos residue on navel orange surface is feasible ,meantime, the determination models can be simplified by choo—
sing characteristic spectral interval and this provides theoretical basis for fast non-destructive detection of pesti—

cide residue.
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Fig.1 Schematic diagram of experimental devices



- 396 - AN LT SO/ N S 4 33 %

®1 BHREREEZITE

Tab.1 Statistic table of dichlorvos residue

FEAREL/ A B/ (mg - kg™")  /ME/(mg - kg™') RARAH/(mg - kg ") FRifE2E/(mg - kg ')

Number of samples Mean Minimum Maximum Standard deviation
KEIEZH
270 3.004 0 0.228 2 9.744 2 2.0579
Calibration set
m
P 130 3.175 6 0.270 6 9.388 5 2.236 0

Prediction set
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Tab.2 Results of PLS calibration model with different spectral regions

#EIEZH Calibration set T2 Prediction set

S T ‘

) Fﬁj‘ilz:lﬂj N M) [ N N M2, N N

Number of . LIPS A YT R 22 LIPS BN T7 MR 22
) Selected intervals

spectral regions r RMSECV r RMSEP

2 (7 10] 0.8215 1.171 4 0.8123 1.314 0

3 [7 8 12] 0.847 0 1.092 2 0.8154 1.3254

4 [25710] 0.849 7 1.083 2 0.8321 1.259°5

5 [2571012] 0.860 7 1.0459 0.8375 1.244 0

6 2571011 12] 0.858 9 1.052 8 0.828 4 1.294 1

7 [235791012] 0.863 5 1.036 2 0.834 6 1.260 6
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