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| Abstract |}

We investigated five neonicotinoid pesticide residues (acetamiprid, clothianidin, imidacloprid, thiacloprid,
thiamethoxam) in fruit vegetables and estimated the exposure of neonicotinoid pesticide residue through fruit
vegetable consumption using a deterministic approach. Two hundred forty samples of eight fruit vegetables
cultivated in Korea were analyzed for their pesticide residue contents. Acetamiprid had the highest detection
frequency and the highest residue level in pepper. However, all pesticide levels detected didn’t exceed national
MRLs. The results using a deterministic approach showed that for chronic and acute study of all neonicotinoid
pesticide residues, the exposure was about 50 times lower than toxicological endpoint values. It is necessary
to understand that the exposure assessment in this study using a probabilistic approach should be regarded as

a important knowledge in the decision-making process.
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Table 1. UPLC operating conditions for the analysis of neonicotimid pesticide residues

Instrument UPLC (Waters Co., MA, USA)
Column ACQUITY UPLC BEH C18 (1.7 um) 2.1 x 100 mm Column
Detector Photodiode Array (PDA)
- Wavelengths 210~400 nm , 225 nm , 254 nm , 275 nm
Time Flow (ml/min) Water (%) Acetonitrile (%) Curve
- 04 90 10 6
9.20 ‘ 0.4 35 65 6
11.00 04 35 65 6
Mobile phase gradient 11.50 04 30 0 6
15.00 0.4 30 70 6
16.00 04 100 6
17.00 04 100 6
18.00 04 90 10 1
19.00 0.4 90 10 1
Column Temp. 40T
Flow rate 1.0 mL/min
Injection vol. 3uL
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Table 2. Detected neonicotinoid pesticide residue in fruit vegetables cultivated in Korea

Commoditiy Detected pesticide Mean (mg/kg) Range (mg/kg) Detection frequency (%) MRL (mg/kg)
Eggplant Imidacloprid 0.005 N.D.~0.065 12.5 1.0
Acetamiprid 0.027 N.D.~0.529 12.8 2.0
Clothianidin 0.009 N.D.~0.261 7.7 2.0
Pepper Imidacloprid 0.012 N.D.~0.202 10.3 1.0
Thiacloprid 0.008 N.D.~0.294 2.6 1.0
Thiamethoxam 0.007 N.D.~0.120 7.1 1.0
Acetamiprid 0.000 N.D.~0.011 2.6 0.7
Imidacloprid 0.003 N.D.~0.063 10.5 0.5
Cucumber
Thiacloprid 0.001 N.D.~0.030 2.6 03
Thiamethoxam 0.009 N.D.~0.127 18.4 02
Acetamiprid 0.006 N.D.~0.098 132 2.0
Tomato
Clothianidin 0.001 N.D.~0.014 53 1.0
Acetamiprid 0.001 N.D.~0.009 10.0 0.5
Clothianidin 0.003 N.D.~0.029 10.0 1.0
Korean melon
Imidacloprid 0.001 N.D.~0.014 10.0 1.0
Thiamethoxam 0.001 N.D.~0.013 10.0 0.05
Clothianidin 0.001 N.D.~0.006 10.0 0.5
Watermelon -
Thiamethoxam 0.003 N.D.~0.017 20.0 0.1
Squash Acetamiprid 0.001 N.D.~0.030 33 0.5
Strawberry Acetamiprid 0.021 N.D.~0.290 294 1.0

N.D.: Not Detected

Table 3. Total exposure of detected neonicotinoid pesticide residues when compared to ADI and ARfD, using a deterministic exposure
assessment approach (based on average residue concentration and on average and 95" percentile of consumption)

N ADI* ARD' Average consumption 95 % tile consumption
Pesticide (mg/kg/day) (mg/ke/day) (ng/kg/day) (ng/kg/day)

0 LOQ/2 0 LOQ/2

Acetamiprid 0.07" 0.1 0.056 0.124 0.174 0.371

Clothianidin 0.0097" 0.025 0.014 0.191 0.038 0.550

Imidacloprid 0.06"™ 0.14 0.014 0.085 0.042 0.249

Thiacloprid 0.01"" 0.01 0.002 0.077 0.009 0.224

Thiamethoxam 0.006™"" - 0.017 0.087 0.050 0.252

* ; acceptable daily intake, *; established by EU, ™; established by Republic of Korea, ™; established by Codex, L ADI established by U.S.A
b ; acute reference dose
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Fig. 1. Exposure assessment by the deterministic approach for
the middle-bound scenario (LOQ/2 for residue concentrations
< LOQ) in terms of percentage ADI (a) and percentage AR{D
(b) (based on average consumption and 95™ percentile consump-
tion in Korea).
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