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Risk assessment of dietary exposure to pesticide residues in
pepper in five provinces of southern China
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Abstract To ensure the benign development of pepper industry and the life health safety of consumers, this study
assessed the risks of dietary exposure to pesticide residues in pepper in five provinces of southern China in 2016 by
using deterministic, probabilistic and cumulative exposure risk assessment method. Deterministic method showed
that the acute and chronic exposures to the six pesticides were 0.0% —12.0% of the safety thresholds towards the
eight human subgroups. In view of the cumulative exposure, this study assessed the cumulative risk of imidacloprid
and acetamiprid, and the values of cumulative risk were compared with those of single risk. The results showed
that the cumulative exposures were 0.90% —33.32% of the safety thresholds towards the eight human subgroups,
and higher than respective single exposures; the three methods all showed that the risks to the children were higher
than to other subgroups. In conclusion, the acute and chronic exposure risks of the six pesticide residues in pepper
from five provinces of southern China in 2016 were all acceptable to the eight subgroups.
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Table 1 Type, risk thresholds and residues of 6 pesticides

B HAFEAE/ 2PESHE5E/ R e/ sk ERE/

2 #3] Z il = M Lo s i

Pesticide Type me- ke me- ke me- kg me- ke Residue number>1.0Q
ADI ARfD STMR HR

IE Pk acetamiprid — FrAHHHZE Neonicotinoid 0.025 0 0.025 0 0. 001 0. 371 45

Mt dimk imidacloprid  ETAHARZSE Neonicotinoid 0. 060 0 0. 080 0 0. 001 0. 461 41

Z R carbendazim FEIFBEMEZE Benzimidazole 0.020 0 0.020 0 0. 001 0. 253 29

EFE M pyrimethanil ZEZJEMENEZ Anilinopyrimidine 0.170 0 Fi&kE 0. 001 0. 586 10

K % i, methomyl BRI H RS2 Carbamate 0.002 5 0.002 5 0. 001 0. 032 8

FT4E R & abamectin KIF NS Macrocyclic lactone 0. 002 5 0. 005 0 0. 001 0. 049 1

1) ADI 1 AR /D $0{H 2% Bk B3 4 25503 % https: // ec. europa. eu/food/plant/pesticides/
ADI and AR fD values were from EU pesticide database: https: // ec. europa. eu/food/plant/pesticides/.
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Table 2 Chronic exposure risks of six detected pesticides to 8 subgroups assessed by deterministic method

18 TR R KUK/ % Chronic exposure risk

H P

IWE H Jpk HAEELUIN ZHR L KZ (g eSS
Subgroup Sex o L . . . . .

acetamiprid imidacloprid carbendazim pyrimethanil methomyl abamectin
JL3% Child 5 Male 0.0 0.0 0.0 0.0 0.1 0.1
% Female 0.0 0.0 0.0 0.0 0.1 0.1
Mal 0.0 0.0 0.0 0.0 0.1 0.1

/D4 Youngster o) Wk

% Female 0.0 0.0 0.0 0.0 0.1 0.1
HAE Adult 5 Male 0.0 0.0 0.0 0.0 0.1 0.1
% Female 0.0 0.0 0.0 0.0 0.1 0.1
24 Elder B Male 0.0 0.0 0.0 0.0 0.1 0.1
% Female 0.0 0.0 0.0 0.0 0.1 0.1
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Table 3 Acute exposure risks of six detected pesticides to 8 subgroups assessed by deterministic method
9 . AP RFER /% Acute exposure risk
Sub:group Séx E He fpk QN ZHR M i KZ B 44t ) %
acetamiprid imidacloprid carbendazim pyrimethanil methomyl abamectin
- 5 Male 11.5 4.4 9.8 — 9.9 7.6
JLE Child 4 Female 12.0 4.7 10. 3 = 10. 4 8.0
B Male 6.2 2.4 B, 3 — & 3 4.1
=
E Ve Do 6.2 2.4 5.3 — 5.3 1.1
N B Male 4.8 1.9 4.1 — 4.2 3.2
JRAE Adult 4 Female 5.2 2.0 4.4 — 4.5 3.4
A 5 Male 4.8 1.9 4.1 — 4.2 3.2
HE 4 Female 5.4 2.1 4.6 — 4.7 3.6
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Table 4 Single and combined exposure risks of acetamiprid and imidacloprid to 8 subgroups

EDI/ADI (95% CD/%

ESTI/ARfD (95% CD/%

SRS Combined risk

| =]
S il Ve [T VeI LA EDI/ADT ESTI/AR/D
acetamiprid imidacloprid acetamiprid imidacloprid (95%CD /% 95%CD /%

e - 5 Male 0. 89(0. 86~0.93) 0.18(0.17~0.19) 11.25(9.41~13.66) 2.03(1.68~2.47) 1.76(1.67~1.83) 26.14(21.33~33.32)
JLE Child 7 Female  0.89(0.86~0.93) 0.18(0.18~0.19) 11.23(9.54~13.62) 2.06(1.68~2.56) 1.75(1.68~1.84) 26.35(21.23~31.36)
/A Youngster % Male 0.59(0.56~0.62) 0.12(0.12~0.13) 6.80(5.71~8.21) 1.26(1.05~1.54) 1.16(1.11~1.21) 16.11(13.37~19. 52)
= d 4 Female  0.56(0.54~0.58) 0.11(0.11~0.12)  6.50(5.42~7.77) 1.17(0.98~1.43) 1.10(1.05~1.15) 14, 96(12. 90~18. 28)
WAE Adult B Male 0. 48(0. 46~0.50) 0.10¢0.09~0.10) 5.37(4. 60~6.55) 0.99(0. 82~1.20) 0.94(0.90~0.97) 12.96(10. 71~15. 83)

% Female 0.51(0.48~0.53) 0.10(0.10~0.11) 5. 84(4.82~6.78) 1.05(0.90~1.25) 1.00¢0.96~1.04) 13.43(11.25~16.09)
4F Elder 5 Male 0.49(0.47~0.51) 0.10€0.10~0.11) 5.61(4.72~6.86) 1.02(0.85~1.25) 0.97(0.93~1.02) 13.19(10.78~15.91)
4z Female 0.51(0.49~0.53) 0.11(0.10~0.11) 5.90(4. 99~7.28) 1.06(0.88~1.29) 1.01(0.97~1.05) 13.64(11.49~16.63)
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