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Fig. 1. Structural formula and labeled position(*) of imi-
dacloprid [1-(6-chloro-3-pyridylmethyl)-N-nitroimi-
dazolidin-2-ylideneamine].
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Table 1. Physicochemical properties of the soil used in the water-paddy soil system
Sand Silt Cla
oH oM. C.EE.C. ! an 1 y Texture
(%) (cmol” - kg") (%)
56 13 8.1 503 208 289 scLY

“SCL : Sandy clay loam.
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Table 2. Chromatographic conditions for the analysis of imidacloprid and its metabolites in photolysis experiment with

an HPLC/DAD
Instrument High performance liquid chromatograph, HP-1100 series, Hewlett Packard, U.S.A.
Detector Diode Array Detector (DAD)
Wavelength 215, 227, 270 nm
Column Merck RP Select B, 250 mm L.x4 mm IDx5

um particle size, Merck, Germany
Column temp. 35C

to 80% acetonitrile in water maintained for 2 min., decreased to 5% acetonitrile in water for 2 min.

Mobile phase  Initial 5% acetonitrile in water for 4 min., 5%/min.
Flow rate 1 mL/min.
Injection vol. 20 pL
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Fig. 2. GC/MS spectrum of imidacloprid urea synthesized for the identification.
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Fig. 3. Distribution of '*C radioactivity in water samples
treated with [MC]imidacloprid between aqueous
phase and organic phase during 60 days of
exposure to sunlight.
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Fig. 4. Distribution of "“C between water and paddy soil
in the paddy soil-water system treated with ['“C)
imidacloprid during 60 days of exposure to

sunlight.
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Fig. 5. Distribution of '“C between aqueous phase and
organic phase in the paddy soil-water system
treated with [“*Climidacloprid during 60 days of
exposure to sunlight.
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Fig. 6. HPLC chromatograms of authentic imidacloprid(A, 200 ng) and extract of water sample exposed for 7 days

to sunlight (B) in the water system.
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Fig. 8. HPLC chromatograms of imidacloprid (A, 200 ng) and extract of water exposed for 3 days to sunlight (B) in

the paddy soil-water system.
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Fig. 9. Changes in concentrations of imidacloprid and
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during the 60 days of exposure to sunlight.
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Photolysis of the insecticide imidacloprid in water and water-paddy soil systems

Yang Bin Ihm’, Kee Sung Kyung', Chan Sub Kim, Byeong Ryeol Choi’, Soo Myung Hong® and Jae Koo Lee’
(Pesticide Safety Division, 'Hazardous Substances Division, and 2Agricuh‘ural Pests Division, National Institute of
Agricultural Science & Technology, Suwon 441-707, *Rural Developement Administration, Suwon 441-707, and
*Department of Agricultural Chemistry, College of Agriculture, Chungbuk National University, Cheongju 361-763 ,

Korea)

Abstract :

To clucidate the photolysis characteristics of the insecticide imidacloprid in the environment,

[“Climidacloprid was treated into water and paddy soil-water system. In water system, the amount of
"C-radioactivity distributed in aqueous phase was rapidly increased up to 80% of total “C in water during 7
days of exposure to sunlight. Also, the amounts of imidacloprid in water at day O and 3 days after treatment
were 1.2461 and 0.8594 mg/kg, respectively, not being detected 7 days after treatment, indicating rapid
degradation of imidacloprid in water by sunlight. One photodegradation product, imidacloprid urea, in which the
N-NO; moiety of imidacloprid was replaced by oxygen, was detected from water in water and water-paddy
systems. The amount of the metabolite detected from water in water system was 0.0112 mg/kg 1 day after
treatment and reached the top concentration of 0.0391 mg/kg 7 days after treatment. In case of water-paddy
system, its amount was 0.0117 mg/kg 1 day after treatment and reached the highest concentration of 0.0259
mg/kg 3 days after treatment. Rapid transformation of imidacloprid into polar compounds continued until 7 days
after treatment, considering that 80% of "“C in water distributed in aqueous phase 7 days after treatment. The
amount of imidacloprid was 1.6538 mg/kg at day O and 0.8785 mg/kg 1 day after treatment, not being detected
after 15 days, indicating rapid degradation of imidacloprid in water-paddy soil system by sunlight. The direct
degradation of imidacloprid to imidacloprid urea would be a major photodegradation pathway in water and

water-paddy soil systems.
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