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Table 1. Demographic characteristics and vegetable intake of the study participants

Total Male Female
n 373 45 328
meantSDrange meanzSDrange meantSD range
Age (yr) 37.9+23.318-87 48.2+23.521-85 36.5+23.0 18-87
Height (cm) 158.247.3120-185169.5+6.4 156-185156.7+5.9 120-171
Weight (kg) 52.948.7 34-87 66.2+7.6 50-87 51.0+7.1 34-80
Parity - - - - 0.6x1.0 0-4
Food
consumption (g/day)
cereal 245+155 0-720 253%£144 0-540 244+157 0-720
potato 25+54  0-600 39+51 0-150 2354 0-600
vegetable 2451207 0-1338 297+290 0-1338 239+196 0-1265
fruits 57+105 0-545 113£167 0-545 50194 0-520
tea 143+250 0-1500 2311289 0-1000 133+244 0-1500
Insecticide use  (No. of items) 0.3+0.8 0-5 0.2¢0.7 0-3 0.3+0.8 0-5
% % %
Vegetable eating
habit® often 74.7% 73.9% 74.8%
sometimes 25.3% 26.1% 25.2%
Drinking current drinker 34.6% 75.6% 28.9%
ex-drinker 4.1% 11.1% 3.1%
non-drinker  61.4% 13.3% 68.0%
Smoking current smoker0.8% 0.0% 0.9%
ex-smoker 7.3% 40.0% 2.8%
non-smoker  91.9% 60.0% 96.3%

@ 'often' means eating vegetable at least once a day.
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Table 2. LC-MS/MS conditions for the determination of neonicotinoids

Liquid chromatography

Instrument
Column

Column temperature

Mobile phase

SHIMADZU Nexera

Atlantis T3 (2.1 mm(i.d.)x100 mm, 3 pm) (Waters)
40°C
A: 0.1% formic acid/10 mM ammonium acetate in water

Mobile phase gradient

Mobile phase flow

Injection volume

B: Acetonitrile

0—4 min A95 B5

4-15 min A95>50 B5>50
15—-18 min A50>0 B50>100
18-23 min A0 B100
23-30 min A90 B10

0.2 mL min™

10 uL

Mass spectrometer
Instrument

lonization

Monitored ion (m/z)

Acetamiprid
Clothianidin
Dinotefuran
Imidacloprid
Nitenpyram
Thiacloprid
Thiamethoxam

Desmethyl-acetamiprid

Desmethyl-thiamethoxam
Thiacloprid amide

Acetamiprid-d3
Acetamiprid-d6
Clothianidin-d3
Dinotefuran-d3
Imidacloprid-d4
Thiacloprid-d4

Thiamethoxam-d4

TripleQuad 6500 (AB SCIEX)

Electrospray positive ionization (multiple reaction

monitoring)
Retent
ion
Declustering Collision time

Quantification  Confirmation potential (V)  energy (V) (min)
223.0>126.0 223.0>90.0 71 29 12.7
249.9>169.0 249.9>132.0 21 19 11.7
203.0>129.0 203.0> 1141 1 17 8.4
256.0 > 175.1 256.0 > 209.0 56 25 12.1
271.0>99.0 271.0>125.9 51 39 9.7
252.9>125.9 252.9>90.0 76 29 13.9
291.8>2111 291.8>181.0 41 17 10.7
209.1 >125.9 209.1 >90.0 61 25 11.9
278.0>132.0 278.0>174.0 36 25 12.6
271.0>125.9 271.0>73.0 31 35 11.8
226.0 > 126.0 71 31 12.7
226.0 > 126.0 71 31 12.7
253.0>172.1 1 19 11.7
206.1 > 1321 56 19 8.4
260.1 > 1791 26 25 12.1
296.0 > 215.0 91 29 13.9
296.0 > 215.0 41 17 10.7

61 25 11.9

Desmethyl-acetamiprid-d3 212.1 > 125.9
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Table 3. Calibration curves, detection limits, and recoveries for neonicotinoids analyses

Recovery
Detection %
Range Calibration curves (Y=ax+b)? limit®  (RSD%)°
Intercept (b) Linearity

Target analytes (ng mL™ Slope (a) (n (ng mL™) (n=7)
Acetamiprid 0.005-2 0.886 0.00529 0.9999 0.005 91 (10)
Clothianidin 0.02-5 0.905 -0.00721 0.9999 0.020 100 (15)
Dinotefuran 0.01-10 1.29 0.00201 0.9999 0.010 64 (21)
Imidacloprid 0.01-1 0.881 0.0168 0.9999 0.010 97 (17)
Nitenpyram 0.01-2 7.87E+05 1.04E+03 0.9999 0.010 72 (6)
Thiacloprid 0.005-2 1.02 0.00442 0.9999 0.005 80 (5)
Thiamethoxam 0.01-1 0.909 0.00396 0.9999 0.010 89 (16)
Desmethyl-acet
amiprid 0.005-2 1.66E+06 8.55E+03 0.9999 0.005 72 (12)
Desmethyl-thia
methoxam 0.02-2 2.43E+05 2.30E+03 0.9999 0.020 75 (4)
Thiacloprid
amide 0.005-2 4.24E+06 1.30E+04 0.9999 0.005 69 (8)

2Y and X are Area counts and Concentration (ng/mL), respectively, for external standard
method; and are Analyte Area / IS Area ratio and Analyte Conc. / IS Conc. Ratio,
respectively, for internal standard method.

®1-mL sample
¢ RSD: relative standard deviation
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Table 4. The model parameters in Eq3 and Eq10 determined based on the observed
urinary excretion of labeled compounds after instantaneous dosing. R? values indicate
correlation of the observed excretions and the modeled ones.

r a(day™)  B(day™) n R?
Clothianidin 0.596 1.20 — 31 0.88
Imidacloprid 0.133 0.479 — 34 0.46
Dinotefuran 0.899 4.20 — 15 0.96
Desmethyl-acetamiprid 0.586 3.08 0.419 32 0.42

Table 5. The estimated daily intake M (Mean + SD) based on Eq13, Eq15, and Eq18
assuming steady state conditions before 2 ug day™ of instantaneous dosing. R? values
indicate correlation of the observed excretions and the modeled ones.

M (ug day™) n R?
Clothianidin 1.26 +1.12 90 0.20 (p << 0.05)
Imidacloprid 1.58 + 3.37 89 0.11 (p = 0.0012)
Dinotefuran 5.18 £ 6.40 83 0.077 (p = 0.011)
Desmethyl-acetamiprid 293+124 93 0.057 (p = 0.021)
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Table 6. Levels of urinary excretion of neonicotinoids and estimated daily intake.

Urinary excretion (ug/day)®

n>LOD meantSD median 75%ile 90%ile max
Acetamiprid 91 0.02+0.09 n.d. nd. 0.04 1.38
Clothianidin 360 0.51+0.95 0.27 053 115 123
Dinotefuran 348 3.29+5.80 1.02 420 8.63 579
Imidacloprid 286 0.07£0.20 0.03 0.06 0.14 259
Nitenpyram 44  0.07+0.34 n.d. nd. 0.01 3.62
Thiacloprid 29 0.004+0.019 n.d. nd. nd. 022
Thiamethoxam 343 0.18+0.36 0.07 016 041 3.64
Desmethyl-acetamiprid 373 1.1412.07 040 116 2.92 20.48
Desmethyl-thiamethoxam 4  0.0004+0.0040 n.d. nd. nd. 006
Thiacloprid amide 0o - - - - -

Intake (ug/day)

mean+SD median 75%ile 90%ile max

Acetamiprid 1.94+£3.53 0.67 197 498 349
Clothianidin 0.86+1.59 046 089 1.93 207
Dinotefuran 3.66+6.45 113 467 9.60 645
Imidacloprid 0.53+1.52 019 043 1.06 195

 Urinary excretion was calculated assuming that daily creatinine excretion was 1.5 g for
males and 1 g for females.

® Intake was calculated based on portion distributed in the compartment 'r', derived from
dosing study.
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Table 7. Association between urinary excretion of neonicotinoids and participants

characteristics
Clothianidin Desmethyl-acetamiprid
r p valuea r p valuea
Age 0.21 <.0001 0.19 0.0002
Height 0.01 0.79 -0.01 0.81
Weight 0.01 0.88 0.01 0.81
Parity 0.25 <.0001 0.24 <.0001
Food consumption
cereal 0.06 0.28 -0.05 0.41
potato 0.03 0.58 0.004 0.94
vegetable 0.09 0.14 0.06 0.28
fruits 0.14 0.02 0.14 0.02
tea 0.10 0.10 0.05 0.40
Insecticide use -0.05 0.38 -0.05 0.37
mean+SD p value® meantSD p value
Sex male 0.7+1.8 0.16 1.3+3.1 0.48
female 0.51£0.8 1.1£1.9
Vegetable eating habit® often 0.6+1.1 0.08 1.2+2.2 0.055
sometimes 0.340.3 0.6£1.0
Drinking current drinker 0.5+0.6 0.02 1.2+1.8 0.20
ex-drinker 1.2£3.1 2.0+5.2
non-drinker 0.5+0.8 1.0+1.8
Smoking current smoker  0.13x0.15  0.77 0.31+0.31 0.70
ex-smoker 0.5+0.5 1.3x1.2
non-smoker 0.5%+1.0 1.1+£2.1
@ ANOVA.

®'often’ means eating vegetable at least once a day.
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Table 7. (continued)

Dinotefuran Imidacloprid Thiamethoxam
r p valuea r p valuea r p valuea
0.21 <.0001 0.23 <.0001 0.06 0.23
0.05 0.29 -0.10 0.06 0.01 0.90
0.08 0.15 -0.10 0.07 -0.05 0.40
0.24 <.0001 0.17 0.004 0.07 0.24
0.18 0.002 -0.02 0.74 0.02 0.71
0.04 0.47 -0.007 0.91 -0.05 0.36
0.12 0.03 0.27 <.0001 0.03 0.56
0.14 0.02 0.17 0.005 0.004 0.94
0.10 0.13 0.1 0.09 0.04 0.55
-0.07 0.24 0.01 0.81 -0.004 0.94
mean+SD p value meantSD p value meantSD p value
4.1+9.0 0.34 0.07£#0.20 0.98 0.17£0.23 0.86
3.2+5.2 0.07+0.20 0.18+0.37
3.2+4.4 0.12 0.06+0.10 0.07 0.19+£0.43 0.07
2.3+3.1 0.03+0.06 0.09+0.11
3.9+8.1 0.23 0.11£0.31  0.02 0.21x0.42 0.29
4.0+4.6 0.03+0.03 0.21+0.23
2.9+4.1 0.05+0.11 0.15+0.33
0.07+0.12 0.005 0.05+0.04 0.66 0.04+0.04 0.72
6.7£11.6 0.11£0.25 0.15+0.19
3.1+£5.0 0.07+0.20 0.18+0.37
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Table 8. Parametric correlation coefficients among neonicotinoids.

Thiame  Desmethyl- Desmethyl-
Acetamiprid  Clothianidin  Dinotefuran Imidacloprid Nitenpyram Thiacloprid thoxam  acetamiprid thiamethoxam

Acetamiprid 1

Clothianidin 0.15 1

Dinotefuran 0.09 0.19 1

Imidacloprid 0.31 0.26 0.12 1

Nitenpyram 0.11 0.13 0.49 0.30 1

Thiacloprid 0.07 0.21 0.26 0.30 0.49 1

Thiamethoxam 0.04 0.33 0.15 0.09 0.07 0.05 1

Desmethyl-

acetamiprid 0.30 0.54 0.14 0.26 0.05 0.07 0.18 1
Desmethyl-

thiamethoxam -0.02 -0.02 0.02 -0.03 -0.02 -0.02 -0.03 -0.04 1
Bold figures indicate statistical significance

(p<0.05).
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Oral Ingestion
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