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7 { Abstract % R

This study was carried out to investigate the residue patterns of two neonicotinoid insecticides, dinotefuran
and thiacloprid, commonly used for cucumber, were subjected to indicate a residual characteristic under
greenhouse conditions. The pesticides were sprayed onto the crop at recommended and double doses 7 days
before harvest and then sampling was done 0, 2, 3, 5, and 7 days after spraying. The amounts of their residues
in the crop were analyzed with an HPLC. Their detection limits were 0.01 mg/kg for dinotefuran and 0.005
mg/kg for thiacloprid. Mean recoveries of dinotefuran and thiacloprid were from 85.78 to 89.52 and from 85.71
to 95.31%, respectively. Half-lives of dinotefuran and thiacloprid were 2.8 and 1.8 days at the recommended
dose and 2.8 and 1.5 days at the doubled dose, respectively. The ratios of the EDI to ADI by intake the crop
harvested 7 days after spraying were less than 0.1% of their ADIs.
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Table 1. Physicochmical properties of dinotefuran and thiacloprid

e ST o Vapour pressure Solubility in water

Pesiticide Chemical structure Molecular weight fog P (mPa) 20C)

ST
Ofv&\ i L 0.644
. e e X I - 543+1.3 g/l
Dinotefuran Wl/ CH 2022 (pH 7) g
N
\ MO,
[T
Thiacloprid Cha 252.7 . 3x107 mPa 185 mg/L

\ 7/

C

Table 2. Pesticide products for spraying and their safe use guidelines and maximum residue limits

ALY content

Safe use guideline O
Standard MRL

tici lati & 9
Pesticide Formulation type %) dilution rate PHI MAF (mg/ke)
(day) (time)
Dinotefuran sc? 20 2,000 2 3 1.0
Thiacloprid SC 10 2,000 2 2 0.3

DActive ingredient.

YPre-harvest interval.

“Maximum application frequency.
Maximum residue limits,
“Suspension concentrate.
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Table 3. HPLC operating conditions for the analysis of dinotefuran and thiacloprid

Instrument : HP 1200 Series High Performance Liquid
Chromatograph, Hewlett Packard, U.S.A.
Column : Agilent ZORBAX NH;, 250 mm L. x 4.6 mm ID (5 um) for dinotefuran
Supeleosil™ LC18, 250 mm L. x 4.6 mm LD. (5 um) for thiacloprid
Detector : Diode Array Detector (DAD)
Wavelength  : 270 nm for dinotefuran and 242 nm for thiacloprid

Mobile phase

: Acetonitrile:Water (99:1, v/v) for dinotefuran

Acetonitrile:Water (30:70, v/v) for thiacloprid

Flow rate

10l

Injection vol.

: 0.8 mL/min for dinotefuran and 1 ml/min for thiacloprid
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Table 4. Recoveries and limits of detection of the analytical methods

Pesticide Fortification level Recovery+SD” Coefficient MDA" Lop?
77777 (mg/kg) (%) of variation (ng) (mg/kg)
. 0.1 86.38+0.74 0.86
R 0.01
Dinotefuran 0.5 88.45+1.67 1.89 05
. . 0.05 91.75+3.15 343
. 0.005
Thicloprid 025 86.4821.11 128 05

Mean values of triplicates with standard deviation.
“Minimum detectable amount.
“Limit of detection.

Table 5. Linear equations of calibration curve for the quantification of the pesticide residues in Cucumber

Pesticide Linear equation T n
Dinotefuran y=5.6053x+0.2583 1 6
Thicloprid y=5.0502x+1.3473 0.9999 6
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Fig. 1. Growth rate of cucumber during the experimental periods.
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Fig. 2. Dissipation curve of dinotefuran and thiacloprid in
cucumber during cultivation period.
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Table 6. Dissipation rates of the pesticide residues in Cucumber 7 days of the prearranged harvest after spraying

L Concentration % g
g MRI a) D t )
Pesticide Ap;zll::;tlon (mg/kg) concentration at harvest at harvest 18521;/":)1011
& (mg/kg) (mg/kg) %)
Recommended 0.42 42.00 81.17
Dinotefuran 1.0
Double 0.65 65.00 83.42
. Recommended 0.029 9.67 95.71
Thiacloprid 0.3
Double 0.051 17.00 97.30

“Maximum tesidue limit.

PCalculated from the equation, (concentration at harvest/MRL)=x100.

“Calculated from the equation, (Co - C7)x100/Co
(Co : concentration at day 0, C; : concentration at harvest).
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Table 7. DTsg, DT, and DTy of the pesticides in Cucumber
Pesticide Application dose DT DTs” DTy
. X Recommended 2.8 5.6 9.3
Dinotefuran
Double 2.8 5.5 9.2
. . Recommended 1.8 35 59
Thiacloprid
Double 1.5 3.0 49
“Time for 50% loss.
"Time for 75% loss.
“Time for 90% loss.
Table 8. Estimated daily intake of the pesticides by intake of Cucumber
- Application o MRL” Residue EDI? ADI” s npur)
%ADI
Pesticide dose DAS (mg kg') (mg kg (mg kg') (mg/day/man) ’
Recom- 0 2.229 0.0217 0.18
) mended 7 0.425 0.0041 0.03
Dinotefuran 1.0 12.1
0 3.918 0.0382 032
Double
7 0.652 0.0064 0.05
Recom- 0 0.676 0.0066 1.00
. , mended 7 0.029 0.0003 0.04
Thiaclopri 03 : 0.66
0 1.889 0.0184 2.79
Double
7 0.051 0.0005 0.08

“Days after spraying.

PMaximum residue limit,

9EDI (estimated daily intake, mg/day/man) =
YADI x 55 kg (average Korean body weight).
9%ADI = (EDVADI) x 100.

Residual concentration (mg- kg ) x 9.75 g.
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