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Analysis on pesticide residues in vegetables and dietary exposure assessment, Ningbo City
from 2020 to 2022
GUO Yanbo, ZHANG Yan , PAN Shengdong
(Ningho City Center for Disease Control and Prevention, Zhejiang Ningho 315010, China)

Abstract: Objective To investigate the status of pesticide residues in vegetables sold in Ningbo City and assess the
risk of the dietary exposure. Methods From 2020 to 2022, 264 vegetable samples of 7 categories such as leaf vegetables
were collected. And about 77 items of 8 major categories of pesticide projects were detected by LC-MS/MS. And the
dietary exposure were evaluated by point evaluation method. Results There are 175 vegetable samples were detected
containing pesticide residues, and the detection rate is 66. 29%(175/264) ; According to the National Food Safety Standard
for Maximum Residue Limits of Pesticides in Food (GB 2763—2021) , there are 21 vegetable samples have pesticide
residues exceeding the standard, and the over-standard rate is 7.95% (21/264) , and there were 51.52% (136/264)
vegetable samples with two or more pesticides; There is a statistically significant difference in the detection rates of
pesticide residues in 7 types of vegetables (y’=32.474, P<0.05) ; There is a statistically significantdifference in the
detection rates in 8 types of pesticide residues (}y*=276. 317, P<0. 05) ; There is a statistically significant difference in the
exceeding rates in 8 types of pesticide residues (y’=34.274,P<0.05). The acute dietary intake risk values (% ARfD) of
all the detected pesticide are less than 100. 00%, but the acute dietary intake risk values (% ARfD) of Cyhalothrin is
95. 833, which is the highest among all the detected pesticides; And thedetected pesticide single food safety index values
(IFS) were less than 1. 00. Conclusion The detection rate of pesticide residues in vegetables in Ningho City is relatively
high, and there is a phenomenon of over-standarding. However, the dietary exposure assessment show that the risks of
pesticide residues in vegetables in Ningbo City are within an acceptable range for the general population.
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Table 1 Overall of pesticide residues in vegetables in Ningho City from 2020 to 2022
S AR G ) I 3 oL R T s A 22 Ay T
oy *‘Z‘ig”” ﬁf{fga h:g“ N T *’izg”" B /% t‘l‘; S 4% /%
2020 84 1994 54 64.29 140 7.02 3 3.57 3 0.15
2021 80 2104 39 48.75 120 5.70 8 10.00 8 0.38
2022 100 4520 82 82.00 288 6.37 10 10.00 13 0.29
At 264 8 618 175 66.29 548 6.36 21 7.95 24 0.28

2.2 [R5 S8 v A 25 5% BRI 1 B SRR SR AR 2R B o AN TR 28 SR A
2 I GB 2763—2021" & W B 22 v F 43k 7 26 R L FH G FE L (=32.474,P<0.05) , Hibr %K
W25 5 B | BR B AR R B 2R 28 B SR A, Hofth 6 Kk K2R RGH#E X(¢=7.302,P>0.05). WF% 2.
2 2020—2022 4% Uk T T B B SE v AR 24 % B R I 2
Table 2 Detection results of pesticide residues in different vegetables in Ningbo City from 2020 to 2022

P KOmeefh KA R A FE i 3 H I H AR A FE i AR H I H
1y 5 e W KR /% A KRR/ WE BRSO BRER/ %
A7 P R R S R 20 790 13 65.00 36 4.56 1 5.00 1 0.13
HiE2 =k 20 527 7 35.00 9 1.71 0 0.00 0 0.00
TSR (B 2 R ) 11 368 6 54.55 19 5.16 1 9.09 1 0.27
HOR R 282458 3% 8 120 0 0.00 0 0.00 0 0.00 0 0.00
Ui 24 979 21 87.50 59 6.03 4 16.67 6 0.61
fitf 7 A3 5 20 793 16 80.00 49 6.18 0 0.00 0 0.00
S S 161 5041 112 69.57 376 7.46 15 9.32 16 0.32
&1t 264 8618 175 66.29 548 6.36 21 7.95 24 0.28
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Table 3 Detection results of different pesticide residues in vegetables in Ningbo from 2020 to 2022

ELLES RS RS A AR AR AR R/ % LR TR FE i B bR 2/ %
3-FEFE T H 179 0 0.00 0 0.00
Bk % ik 65 0 0.00 0 0.00
25 100 0 0.00 0 0.00
b A 179 1 0.56 0 0.00
L I R i 2 /%REE* 179 0 0.00 0 0.00
Tofs K JEL A 179 1 0.56 1 0.56
Tofs K Jg IV AR 179 0 0.00 0 0.00
SR 100 2 2.00 0 0.00
Tk 100 1 1.00 0 0.00
N 179 5 2.79 1 0.56
R R 5 0 0.00 0 0.00
o 55541 IR P ik 5 0 0.00 0 0.00
/N 5 0 0.00 0 0.00
EE TS 5 0 0.00 0 0.00
FAE TS BR 40 2 5.00 0 0.00
FH AR 2 iR 140 4 2.86 0 0.00
56 R 25 TR 140 13 9.29 0 0.00
LI 3 iR 2 ST TR 200 57 28.50 1 0.50
SR 140 30 21.43 1 0.71
T AR 140 7 5.00 0 0.00
TR B 40 3 7.50 0 0.00
/Nt 200 86 43.00 2 1.00
B 4 1 2 159 4 2.52 0 0.00
WRET 5 0 0.00 0 0.00
I I i 5 0 0.00 0 0.00
HoAls SRR 100 2 2.00 0 0.00
TR Bl 179 24 13.41 0 0.00
I L g 5 0 0.00 0 0.00
/Nt 179 29 16.20 0 0.00
H R 179 21 11.73 0 0.00
24 Tk R A s 179 45 25.14 0 0.00
KA R 5 0 0.00 0 0.00
I 14 e PR 159 43 27.04 0 0.00
[N 79 7 8.86 0 0.00
Z R 179 19 10.61 0 0.00
R R 79 2 2.53 0 0.00
AR A R R 39 34 87.18 0 0.00
JE 75 A 184 36 19.57 2 1.09
EE LB A R 100 6 6.00 0 0.00
AR R 179 4 2.23 0 0.00
i TR 79 10 12.66 0 0.00
DK £ frie 100 5 5.00 0 0.00
W A 179 7 3.91 0 0.00
= I R 179 0 0.00 0 0.00
EDE-RIE'SS 79 1 1.27 0 0.00
T A i 179 14 7.82 1 0.56
s T e 179 35 19.55 0 0.00
/N 184 123 66.85 3 1.63
Nk H mk 140 23 16.43 2 1.43
IE 11 Jp 140 30 21.43 1 0.71
Ik M 40 6 15.00 0 0.00
R4 L E 40 0 0.00 0 0.00
S WE Ik 40 0 0.00 0 0.00
FERL S WR 5 40 0 0.00 0 0.00
WE o 40 1 2.50 0 0.00
WE 11 npc 40 0 0.00 0 0.00
WE 1 R 40 3 7.50 0 0.00
I WE LR B 40 0 0.00 0 0.00
N 140 56 40.00 3 2.14
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IRy 100 0 0.00 0 0.00
foas e 140 0 0.00 0 0.00
7 5 219 17 7.76 2 0.91
Xof T gl 140 0 0.00 0 0.00
FH e gl 219 1 0.46 0 0.00
CIERR T 209 1 0.48 0 0.00
GRS 186 2 1.08 2 1.08
P e 00 A 186 0 0.00 0 0.00
PP 35 o) A Ml 40 0 0.00 0 0.00
5L S Ml = 40 2 5.00 0 0.00
ke s N 40 0 0.00 0 0.00
Rl IR 219 1 0.46 0 0.00
SR Tl 40 0 0.00 0 0.00
R Ak 5 0 0.00 0 0.00
R LW+ 119 0 0.00 0 0.00
I T 219 3 1.37 0 0.00
N 40 3 7.50 0 0.00
bR 199 0 0.00 0 0.00
5 B 80 1 1.25 0 0.00
SR S 219 11 5.02 11 5.02
Tk H e i = 219 1 0.46 0 0.00
N 219 37 16.89 15 6.85
- = 79 0 0.00 0 0.00
P B-@Eﬁ:*b 79 0 0.00 0 0.00
i i 2 G 79 2 2.53 0 0.00
N 79 2 2.53 0 0.00
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Table 4 Exposure assessment of dietary of different pesticide residues in vegetables in Ningbo from 2020 to 2022
FES R/ FHME/ ADI/ EDIc/ NESTI/ ARID/  %ARID/%
TS R 4R
B (mg/kg)  (mg/kg) [mg/(kg*BW)] [mg/(kg: BW)] [mg/(kg* BW)] [mg/(kg* BW)] [mg/(kg- BW)|
[TAERA 179 1.53%107% 2.60x107°  1.00x107* 0.00x10°  1.20x107% 1.28x10™*  1.00x10™  1.28x10
- L s Tofs KR A 179 5.66x1072 2.90x107°  3.00x107 0.00x10°  4.46x107° 4.72x10™*  3.00x107°  1.57x10'
Sk T R R 2
S 100 5.65x107" 8.10x107  2.00x107°  0.00x10" 1.87x107% 4.71x107? — —
Tk 100 3.82x107% 2.60x107°  6.00x10>  0.00x10" 2.00x10™* 3.18x10™* — —
A R 40 1.00x107% 1.30x107°  4.00x107? 0.00x10°  1.50x10™* 8.30x10™  4.00x107>  2.10x10™"
U2 g 140 6.90x1072 2.20x107°  3.00x1072 0.00x10°  3.38x10™* 5.75x10™*  1.00x10°  5.75x10'
I5C R 3 T 140 4.57x107" 1.10x107%  1.00x107? 0.00x10° 5.07x107 3.81x10  3.00x107>  1.27x10'
AR th B R 2 S TR 200  2.30x10° 7.75%1072  2.00x1072  2.00x10™* 1.79x1072 1.92x1072  2.00x102  9.58x10'
S A g 140 2.40x10° 5.13x107%  2.00x102  2.00x10™* 1.18x1072 2.00x1072  4.00x10  5.00x10’
sl 140 1.13x10° 1.16x107%  2.00x1072  0.00x10" 2.68x10° 9.42x107? — —
bRk 40 4.00x107% 2.90x107°  1.00x107  0.00x10° 1.34x107 3.33x10™*  5.00x107%  6.70x107"
oy £ ) 2 159  1.49x107 2.90x107°  1.00x107° 0.00x10°  1.34x107% 1.24x107* — —
e SR Wt B 100 1.58x1072 2.40x107°  2.00x10° 0.00x10°  6.00x10°° 1.32x10™ NS —
- PR 179 6.56x107" 2.43x107%  6.00x107%  1.00x10™* 1.87x107° 5.47x107°  1.00x10™"  5.47x10°
I H g 5 250107 2.50x107°  9.00x107? 0.00x10°  1.28x107™* 2.10x107"  RHE —
HHE 179  4.83x107" 7.60x107°  2.00x107 0.00x10°  1.75x107°  4.03x10°  6.00x10”""  6.70x10™"
O ik A s 179 8.97x107" 4.22x1072  1.00x102  1.00x10™* 1.95x107% 7.48x107°  3.00x107"  2.49x10°
11F WA i T i 159 3.04x10° 8.82x107%  3.00x107>  3.00x10™* 1.36x107* 2.53x1072  5.00x107  5.07x10'
TN A 79 3.02x107" 1.44x107*  7.00x107? 0.00x10°  9.49x10™* 2.52x107°  3.00x10™"  8.40x10™"
E P 179 3.75x10° 3.62x107%  3.00x102  1.00x10™* 5.57x107° 3.13x102  5.00x107"  6.25x10°
AR R 79  7.70x107°  3.10x107° 0.00x10° — 6.40x10™° — —
THRACEEWEREE 39 1.14x10°  1.09x107 3.00x107* — 9.50x107 — —
i JB§ 25 A1) 184 9.32x10° 1.50x107"  1.00x10™"  5.00x107*  6.90x107 7.77x107 — —
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