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Abstract A measurement system is introduced using the technologies of fiber-optic sensing, dispersion of grating
and multi-channel image sensing based on fluorescence mechanism of pesticides. The system adopts a pulsed xenon
lamp as an excitation light source, chooses optical fibers to transmit and detect fluorescence, implements dispersion
of fluorescence with a small-sized flat field grating spectrometer and conducts data gathering and conversion with a
high speed signal processing module. A full fluorescence spectrum of pesticides within a single exposure can be
gotten. Moreover, it is used to conduct the measurement of fluorescence characteristics of carbaryl and carbofuran.
The results show that the pesticides can emit fluorescence of 340~ 750 nm as excited by ultraviolet (UV) light of
319 nm,and the system has a good linear relationship in the range of 0. 003~0. 1 mg/L and the minimum detecting
limit is 0.003 mg/L. At the same time, the instrument is also be applied to detect concentration of the trace
pesticides in Chinese cabbages,the recovery may be closed to 100%.
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Fig.1 Schematic diagram of measurement system
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Fig. 2 Fluorescence spectrum of carbaryl
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Table 1 Results of different methods for the determination of carbaryl and carbofuran

Methods Samples Medium Linearity concentration /(mg/L) LOD RSD /%
Vegetable 0.1~0.6 1X107° mg/kg 4.7
Carbaryl
Surface water 0.0125~20 2X107% mg/L 2
HPLC
Vegetable 0.001~0.02 2.5X1073 mg/kg 5.6~0.3
Carbofuran B
Surface water 0.005~0.02 1.6X107% mg/L 10~0.3
Surface water 0.005~0.5 2.7X107% mg/L 1.4
. . Carbaryl
Optical fiber Cabbage 0.05~0.5 0.02 mg/L 2.6
Fluorescence Surface water 0.005~0.5 4,0X1073 mg/L 3.2
Carbofuran
Cabbage 0.05~0.5 0.01 mg/L 4.4
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Fig.5 Fluorescence spectrum of Chinese cabbage juice
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Appended Mensuration
. Recovery/

Sample concentration/ results/ y

(mg/L) (mg/L) ’
0. 20 0. 21+0.01 105. 00
Carbaryl 0. 40 0.42=+0.01 105. 00
0.50 0.53+0.02 103. 75
0. 20 0.2240.02 110. 00
Carbofuran 0. 40 0.44+0.02 110.00
0.50 0.55=40.025 106. 25
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