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Detection and exposure assessment of pesticide residues in leek in He’nan Province
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Abstract: Objective To evaluate the health risk of pesticide exposure from leek, the pesticide residue in leek from
Henan market was investigated. Methods The residues of 16 pesticides in leek sold on Henan market in 2020 were
detected and analyzed. According to health guidance values such as food consumption data of the World Health
Organization, acute reference dose formulated by Joint Meeting on Pesticide Residues and adaptable daily intake in
“National food safety standard-Maximum residue limits for pesticides in food” , the acute and chronic exposure risks of
pesticide residues in leek were evaluated by point assessment method, and the cumulative exposure was evaluated by
hazard index method. Results There were many types of pesticide residues in leek samples and 93. 81% (424/452) of
the samples were positive. 7 of the 14 pesticides exceeded their MRLs, and the violation rate of all samples was 16. 15%.
The detection of multiple pesticides was relatively serious, and 56. 42% of the samples contained more than two pesticide
residues. In the acute exposure assessment, the acute risks of carbofuran, procymidone and phorate exceeded the
acceptable level. In the chronic exposure assessment, the chronic risk of omethoate exceeded the acceptable level. And
insecticide pesticides had cumulative poisoning risk. Conclusion The situation of pesticide residues in leek in Henan
province was relatively prominent. To ensure the safety of agricultural products, it was recommended that the routine
monitoring and use of pesticide, especially high-risk pesticides such as omethoate, carbofuran, procymidone and phorate
should be strengthened.
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(Carbofuran) | 4k R (Dimethoate) . & 3 5 2§ Mg
(Cyhalothrin) | & 75 %4 B8 (Cypermethrin) | % B
(Phoxim) . % & % (Omethoate) . Pl 4k B =
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PR A HHE Ak RS R HEAT TR (BR 1)
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Table 1  Guideline for the treatment of food contaminants without data from WHO
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<60% Jit A <LOD £5 511 1/2L0D it
>60% {1<80% , % /> 25 A 45 P Hit FRon JI AT <LOD 25 545 1 WA~ A {8 : 0 1 LOD
>80% JTA <LOD &5 5845 B B AME T : 0 F1 LOD , Go 24 ¥ M8 AR 2215 1T i
1.2.2 XUBSPEAL 5 vk [t g, BN ke EDTFAALN wg/kgBW, ADT HLA

FI R B AU Al 75 05 A e B XU & KL
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57| & (Acute reference dose, ARfD) , 715 aHQ, ¥ 17
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KAKXTF -
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B, R A7 76 S0t b 3 KR, aHQ B, KUR:
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(1)
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H(32.74%) | % FE 5 Tig (24.78%) F1 54 54 Tid
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7R, He b H AR R RT3 A0 A4 AR 25 K R R T
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5 FI) 1) s 238 R RR A A B0 e Ol 7 B e KO R £ L

ik 136.0 f5, H 9~11 J £y o] 4l & 1) R A A% £F 5 i
Wik Z . dEEh R 2w KRB REHZS RE X
#E GB 2763—2019, Horp kG iy 2 Fp X LA R 2GR
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Table 2 The detection results of pesticides in leeks

K25 ik AR 25 % B 1 K R Kt R /% i 3/ (mg/ kg) FHIE/(mg/kg) bR/ (mg/kg)
i i3 3 0.66 0.026~0.047 0.036 0.011
R H R 23 5.09 0.017~0.060 0.037 0.013
5 FE hE 8 1.77 0.023~0.94 0.15 0.32
iy i 4 0.88 0.003 1~0.007 9 0.006 3 0.002 5
IR i 12 2.65 0.022~0.17 0.069 0.047
S A AR iRk 112 24.78 0.004 0~1.8 0.12 0.20
Pt Eegs i 107 23.67 0.010~0.97 0.25 0.28
FH e i ot 10 2.21 0.020~0.044 0.031 0.009 6
[Es R i 7 1.55 0.058~0.56 0.20 0.19
AEN FEEs 5 1.11 0.015~0.56 0.13 0.23
SRR B 2 0.44 1.3~1.9 1.6 0.40
oy & 1 2% T 0 0 0.010~0.010 0.010 0.00
KW T 1 0 0 0.020~0.020 0.020 0.00
e %%i 1EEﬁ 380 84.07 0.000 60~9.9 0.21 0.96
JE A %% 148 32.74 0.013~27 2.0 4.2
6% 7 ) R h# 12 2.65 0.012~0.010 0.030 0.024
23 K EBRKZHLEE R
Table 3 Relative information of detected superscale pesticides
SRS AEHMK BIE/ % Kt $5 KAH /(mg/kg) PR/ (mg/kg) K H B /(mg/ kg) I EON RN
AL G 1 0.22 0.94 0.1 0.02 9.4
ZHR 10 221 9.93 2 0.000 12 5.0
] 58 12.83 27.20 0.2 0.005 136.0
R 7 1.55 0.56 0.01 0.01 56.0
5 A L 2 0.44 0.56 0.02 0.01 28.0
SR 28 B 1 0.22 1.82 0.5 0.000 5 3.6
FURR 2 0.44 1.87 0.02 0.01 93.5
2.1.2 ZRAWAE KN BT I5C A K HB R i rP LR TR AR R 2 R 2 R AR A B A
SRS Z RS MBS LB E, R RS,

H 2R 25 A NS BN 5 2% 20, 40 2 FlUR [
RAGBEGR WA GEI L 19F, mE 1L
A, — Oy A SRR R TR ARG S 20k 6 Rl 255k B, AR
UKD R 1 2~6 TR 24 35 B IO FE 255 13, K 1R 3R
{138 56.42%(255/452) , Fo i [R] B A i 2 A A 25 8%
AL e 2 o0 145 7 K % 32, 08%, LU %%
Ml ZHEAMWBKAEE SR E., 3ML 2R

5, 2.21% 6FF, 0.22%

@ ARt

m 7R
@ 2 A
& 3Fh AR
m 4R 5%
1, 37.39% B STIAHL
= oFhAR ik

4%, 4.65% KA H, 6.19%

3Fh, 17.26%,

2750, 32.08%

P L AR SEAR ol vh A 25 22 5% B 43 A 8]
Figure 1 Distribution map of multiple pesticide residues in

leek samples

2.2 ARZyFK G R 5 U T AN
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TE G B 200 2 5 KBS PEAl b (3R 4) L 7E 1~6 %
JLEEH, v AR aHQ f5z i, ik 518.50% , Hk ok
JEEA PR, =F 8 aHQ ¥ KT 100% ., 15—
ANBES e EH R B E R O R aHQ ¥R T
100% , HIL# 1) aHQ L 7E— M ARE R, BE I 4 22
SEE R B A A PR 0 2 b R U TE T A A
B b T AR 2 KT . HRA 21 aHQ 7EJL
A — A BE R /N T 100% , 5 2 5 28 F U5 2
BiE 09 aHQ (B & , A7 76V A0 1Y 20k v 3 KUK o i 2
i EUR A ARID B 4F JMPR JCAH CE 4 .
2.2.2  ARZGHR A A0 1 2 R AU TR A

7E I 20 M 88 KBS AR R (32 5) BRI
HQ ik 405.06% , KT 100% , 78 I A 4R 25 b Ji F
AL, U SO SR AR A N8 M XU R A AT 2 K
Vo HARLRZH HQ ¥/ T 100% , 18 Vi KUK 12 4b
TRl Z K
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Table 4  Acute dietary exposure risk assessment

R 252K FEM®E  HR/(mg/kg)  ARID/(mg/kgBW) — BB 165 LK

ESTI/(wg/kgBW) aHQ/% ESTI/(wg/kgBW) aHQ/%
(e e Ll 0.06 0.1 0.36 0.36 0.56 0.56
T AL M & HU ) 0.94 0.1 5.70 5.70 8.70 8.70
ZHR REH 9.93 0.1 60.19 60.19 91.94 91.94
TR o 51 0.10 1 0.61 0.06 0.93 0.09
SN ELEg| 0.01 0.003 0.06 2.02 0.09 3.09
J 55 A7 27.20 0.1 164.86 164.86 251.84 251.84
R & Hu 0.04 0.01 0.24 2.42 0.37 3.70
G2 A% HF) 0.56 0.003 3.39 113.14 5.19 172.83
B A Pl 0.56 0.001 3.39 339.42 5.19 518.50
IR A 0.17 0.02 1.03 5.15 1.57 7.87
AT AR Pl 1.82 0.02 11.03 55.16 16.85 84.26
SR A TR & U5 0.97 0.04 5.88 14.70 8.98 22.45
B A H 0.05 — 0.30 — 0.46 —
AURR A 1.87 — 11.33 — 17.31 —
[SE3ES A% HUF) 0.01 0.003 0.036 2.02 0.09 3.09
KL % HU5) 0.02 0.05 0.12 0.24 0.19 0.37

T - —FOR AL B ek 5
5 MEEE R R AR A

Table 5 Chronic dietary exposure risk assessment

o e A EDI/ ADI/
KAGHFR EFEME HQ/%
{E/(mg/kg) wg/kgBW) (mg/kgBW)

R 2k ) 0.037 0.03 0.004 0.71
HFE Wt R U 0.055 0.04 0.01 0.42
LW R ENGl 0.003 0 0.03 0.01
TR i3 . 551 0.017 0.01 0.1 0.01
TR & H) 0.008 0.01 0.000 2 3.17
JE A E: Bl 0.180 0.14 0.1 0.14
P i & U7 0.031 0.02 0.004 0.59
[Es R 2 5 0.110 0.08 0.000 7 12.05
TEp R HLUF) 0.018 0.01 0.001 1.38
IR % HU5) 0.055 0.04 0.002 2.11
AR EEER AR d) 0.058 0.04 0.02 0.22
ERR] A 0.110 0.08 0.02 0.42
B iR gl 0.047 0.04 0.004 0.91
AUARR A 1.585 1.22 0.0003  405.06
PTAER 2 R U 0.010 0 0.001 0
PR Jk ) 0.020 0 0.000 4 0

W0 REHFBAE LR

2.2.3 ZBEPBUEERE

Ak S v R R AR 25 R TR R 2R AR 2B )
AR5 cHI 43 5 R 427.04% .0. 15% 0. 01%),
I, 2% BRI 28R 25 1 cHT e, KT 100% , 4778
SR 2R 8 KURS , 2% TR R 28 A 24 B R 2 ok 24 1Y
cHI IE/NT 100% , JL-T ANFETE SRR A 5 AU . HAR
o I 45 2L, Al S v AE AR A HUFR) LR TR R R BR R
e 25 Bk A At R 0, Al S v % AR R B R R BR
TR 2R 25 cHI  427.20%, 17 15 B 2 &%
AU

3 itig
AW ST VL FE A T 3 b B AE S8 N R A 4 B
%R BN 18 ML T AY 452 Oy dE kR W k17

TARZIFE BN, EE MR BERE ek
7 g WU (TR 10 1 A i XU | 2R AR R XU 45
T X V0T g A R SR R B AT SR A VR AN . TR A
A3 BB AR AR 2546 R AL TR KT i85 93. 81%,
ot 23 v Y AR 2 3R R R TR SR 2 RN A TR S R
PEAR 24 . 22 Fh A 25 5% B8 K SR ON 56, 429% , 4R 25 B
A G 00 2% 2 R R SRR Ry T Ik B B IR
R AFERE IR A E B4 .
452 Py AESE I IR 73 A BR R A S AR A AR R
H16.15% , Hovb i 25 R A 3 e, IR 2
RLUEMY A REIR L, B A S 4B 5K
Z AR PR A 2R, 3X A] AR 5T R b Ak b T X
AT Y AR S 2 B R R A DG MR A O T R
R BERRRE ) 25 AR B RIS, B i AR R 42 .

AHFFE 4 302K aHT HQ HEA7 35 28 10 i £ 2tk
FiE v 2R R KU PEAL o 7 B A M 2R R KU DA
H, s E R R R R IR E 1~6 X L E A —
P R X A 2R AT 5232 ) 20k KU, 3R B T R 4 i
S A 24 5% B8 TG B v R 1R XU RE 3 AT 4 A2 K F-
T I £ 12 Pk 2 8 KU DEAf b, S8R R HOQ By, ik
405. 06% , Fo 1% Pk KU 8 i ol 252 K7, AR SR8
TAE S dE AR A 2, R ot Al S i SR SRR
AR 3 B A A B8 A XU 1Y) 5

Zr b A dE SR 2 5% B G A R R XU K A
B A4 SZ K, BAFTEAR 258 R R 2 2R
15 Gy A AR R A 25 55 XU o I o Ak AR 24 4
B RV T A M A R e A Ty B TR AR 7 T A v A
BRI 2 E AR 2 AR BRI R R B R K
AR A 25 B 4l T, U 24k 25 1 B TR T, R IR
AR 245 22 5% B AR, DR UEAR 77 i i i R 2
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1R o (2) AN BIF 52 4 18 A R XU JU I 7 P g St
JE IR Ay 5 R AT 2P RUBS AP Al T 5 B i vy 190 4G
H e JRE KT 1 S B g R B K S i ) AR
RANK, T LA AT g e Al 2 P v o 0 AU o (3) AR IRTF
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