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Residue and dietary exposure risk assessment of pesticide in leaf vegetables

ZUO Xiao-Lei', LIU Pei?, QI Kun®, ZHAO Yi-Liang', MA Li*, WANG Xue?, HAN Ai-Yun®"

(1. Shijiazhuang Animal Products and Veterinary Drug Feed Quality Testing Center, Shijiazhuang 050041, China;
2. Shijiazhuang Agricultural Product Quality Testing Center, Shijiazhuang 050021, China; 3. Shijiazhuang Agricultural
Technology Extension Center, Shijiazhuang 050021, China; 4. Shijiazhuang Agricultural Mechanization Extension
Promotion, Shijiazhuang 050021, China; 5. Shijiazhuang University, Shijiazhuang 050035, China)

ABSTRACT: Objective To study the current situation of pesticide residues in leaf vegetables and assess the risk of
dietary exposure of pesticides. Methods Total of 682 leaf vegetable samples were collected randomly, 105 pesticide
residues were detected according to the method of NY/T 761—2008 Determination of multiple residues of
organophosphorus, organochlorine, pyrethroids and aminomethyl esters in vegetables and fruits, and the current
situation of pesticide residues in leaf vegetables was analyzed. Based on the consumption of vegetables in China, the
risk of chronic and acute dietary intake of pesticide residues was assessed byacceptable daily intakeand acute
reference dose respectively. Results The qualification rate of leaf vegetables was 98.97%, the detection rate of
vegetables was 6.74%, the detection rate of pesticides was 7.78%, and the over standard rate of pesticides was 1.03%.
The over standard pesticides were thiamine and chlorpyrifos. The dietary risks of acceptable daily intake and acute
reference dose were less than 1. Conclusion The safety risks of pesticide residues in leaf vegetables are all within

the acceptable ranges, and the dietary exposure risks of pesticide residues are very small. Thiamine and chlorpyrifos
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are potential risk factors, and prevention should be strengthened.
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0.2 pm AHLIEME . IpZ HH | &3HA . FAHZER
KL BRI RS A R (Crg) . & ZE-N-TN 3L RELE 1L
fif: )¢ (ethylenediamine-N-propylsilanide silica gel, PSA)., £
B BB F . MALEESE, P, 2. "
M. EC ke, AR B(EIE, EERE AR, Fiba

(e, FEEBR AR, 35 HK 2 E Milipore 47k
ML 8 o R 4K
1.4 NI E

I SEERE SRR ARG I 0T 3L 4 25 105 T 24, Ak
B EURR . SRR SA WA MBSy, BRE . WK
AR L 35 K R 10 T 28k B RRIR AR 2, SN T
T EEVE . BCORAENE . BAER AN . FURAERSE 41
A WL AR R4 R A 2
1.5 M7 ERFERE

M-SR ER AR AR IR NY/T 761—2008 { 32 KR
ML . A LA PIBR BT R R SRR R AR 2 £ 5%
BRI E ) TGN, 25548 GB 2763—2016 (& ih%
EEZFRUEE P AR RIREIRE ) HITHE, TR
FRUERAETTAN

Xof A H A I SR R SR R, R A T AR 2 4
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B/NT2TF 60%I5F, FrA A 8o 1/20L0D #:4L67
1.6 BERFRZENXKITME

K 4 B bR & 1k 2 1 45 (codex  alimentarius
commission, CAC)ill & 1 i o i3 44 KU P-4k il B2, SR
FH3E FHHEPR%ADI Xt 32 8% SR A 2 5% B 1A T I M I £
&R TEAL, FI%ARID FI 4 Sl (safety margin, SM)XT
SRR B AR 2% B A T SR B B R KU EAH T, %ADI
F%ARTD < 100%3% 7 T F5r i A 24 5% B3 Xob A 4% {gt B A5 75 XL
AN 535 ; 90ADI FI%ARTD KT 100%3 7 BTl A 24 5% £3
ek AR e BRE A5 XU o T 232 B, LI 203 R KRG
AL
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SR FHOOADIM I S 0838 3 P AR 2 (18 1R i B SR
AU . %ADI #8215

%ADI=(STMRxP)/(ADIxbw) (1)

AR(DH, STMR LTI 5E B i (E, — B HCr 5% 9
(B, mg/kg; P iR Bt ¢, R AP EE R E R 58
PEFRIR RS (2015) ) Hh 2012 4E b [ fi ROE ¥ B bR A H
PSS AR 269.4g; ADI 4 H A ir4E AR,
mgekg 'bw'; bw AT, A 60kg it
1.6.2 EMERRERE T
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il R RN . YARID #HEA N (2)THE, SM #REA K (4)
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%ARfD=(ESTI/ARD) )

ESTI=HRxP/bw 3)

SM=ARfDxbw/P ()

K@)~ ESTI AT A AR, kg; ARD hatk&%
FHE, mgekg 'bw™'; HR iR K #k BB &, mg/kg; SM
TR, mg/kg,

2 HERE5HH
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SERGERRE L 682 Hb, KA AP . AL . BIBRER
HlE . R RREE 4 28 105 iS4, A 71610 K.

SE AT 105 WUR 2GR, K HIEEEA . AT . 7
PO BCORAEME . AKMeRREE . ERURER . FElR. BN
B TS . R TR . SURAEERSE 12 B 53 bk,
AR 2 7 K. AHLER AR R R, R 7
34 fityk, HAPBRFEMER 2 bk, HUCON IR fU3E RS,
FrHh 3300 12 bk, A HLBEOR KRR A 1 30 S itk H 4
TRARFR; 23k FF R TR B AG I H S P B 1 30 2 bk

22 FBMMEEBREEIE

BRI ERE R R IE NI 2. KA. DA,
T2 SRS SR 682 4, BASHEHA 98.97%, 46
A TS, L 6.74%, HArERx 7 M, S
1.03%. K323 8 #HtHAT 2 M 2R A5 g
23 HRBRAEBUHBERZRZENK

S 2 B8 3 TP 45 A 20 1) P 1 5 R DR R 2 A
ARG R IR 3. B 3 A 12 Tk Zip e iRt a
T TR KU (Yo AD DITARAIL, 7K P T 198 11 5 DA Jl e e IR (¢
B, A 4.99%A1 2.26%, [HIIE/NTF 100%, FHIN-2E
BRI A LM P I £ R 8 KU ARAIS, 27T ARERZ 1

24 HRERASMERSRBEXNG

R PatH H DA 41 2 (world health organization, WHO)
B B R ARfD Ay “unnecessary(AOAEE)”, TK K
i, THE . SRR, SRS ARD 4, HAbfkzy
ARMD L3 3. Hi4¢ 3 AIA1 12 T4 24 A 22k I 1 22 2 KUK
(YARfD)FE 0.01%~1.61%Z [0, FL/NF 100%. HAPEIELS
P B T3 R, 098 1.61%H1 1.20%. I HAA R 25 e
B R0 /NT 2 A AR, SE U B S 2 1 2 Pk i B
XU ARAIG, R PTHE3Z 1 .

R1 BHRAGERBIFER ST

Table 1 Statistics on the detection and over standard of various pesticides

A2 R ER RN FEah AL o H 5L it /% HPREL AR/ % % B 7K F-/(mg/kg)

AL K B 682 5 0.73 5 0.73 ND~1.19
BRI 682 9 1.32 2 0.29 ND~0.7

T T 682 1 0.15 0 0 ND~0.0083

= R 682 1 0.15 0 0 ND~0.29

HHLEE TE 682 1 0.15 0 0 ND~0.0035
S H % 682 2 0.29 0 0 ND~0.21

H AT 682 9 1.32 0 0 ND~0.096
R 682 11 1.61 0 0 ND~6.9

AR 682 1 0.15 0 0 ND~0.87

PR A Rk SRR e 682 4 0.59 0 0 ND~0.15
1R 3 i 682 7 1.03 0 0 ND~0.12

AR R R SN 682 2 0.29 0 0 ND~0.048

&1t 53 7.78% 7 1.03 —

1 ND FR AR H .
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Table 2 Statistics on the detection of various leafy vegetables

B BB BIBE KR B BERER% SRS R BB Bl R BRRR%
FI3g 144 10 6.94 5 3.47 MRk 9 2 22.22 0
UNEES 73 4 5.48 1 1.37 B 6 3 50.00 0
M 63 6 9.52 0 BN 6 0 0
A3 59 5 8.47 0 FIREZ 6 0 0
T3k 52 6 11.54 1 1.92 T 3 0 0
i B 43 3 6.98 0 REZE 3 0 0
BEESE 41 0 0 A 2 0 0
[ 38 0 0 Wi 1 1 100 0
fi B3 35 2 5.71 0 Ir3 1 0 0
] 21 0 0 ESNE 1 0 0
23 19 0 0 WE 1 0 0
H 15 1 6.67 0 GES 1 0 0
LIS P 14 0 0 e 1 0 0
R 12 3 25.00 0 EPi) 1 0 0
P 10 0 0 s 1 0 0
&t 682 46 6.74% 7 1.03%
£3 RHZKEEBMERFENTEMESMERSENKITME
Table 3 Risk assessmentof chronic dietary intake and acute dietary intake of pesticides
P J £ 2 R XL DAl UV £ 2 R XU A
RZGTLRFIAR HAVHEAR  THRFE %ADI Rk flE 99.5% (MMl AtEB%AE %ARD %2 AH
/(mg=kg 'bw ") /(mg/kg) /% /(mg/kg) /(mg/kg)  /(mgekg bw ) 1% /(mg/kg)
EERIIRT =S K R 0.003 0.0334 4.99 1.1900 0.0688 — —
BEIEM 0.01 0.0018 0.08  0.7000 0.0427 0.1000 0.19 22272
T T 0.01 0.0009 0.04  0.0083 0.0009 unnecessary —
= I i 0.03 0.0014 0.02  0.2900 0.0010 0.0800 0.01 17.817
HHLAS TR 0.1 0.0030 0.01 0.0035 0.0030 — —
SRR 0.06 0.0013 0.01 02100 0.0010 — —
HIH 0.02 0.0007 0.01  0.0960 0.0226 0.6000 0.02 133.630
gl 0.1 0.0165 0.07  6.9000 0.2674 0.1000 1.20 22272
AR R 0.02 0.0043 0.10  0.8700 0.0030 0.0400 0.03 8.909
R REHER AR E S 0.02 0.0023 0.05  0.1500 0.0127 0.0400 0.14 8.909
15 2R 3 i 0.01 0.0011 0.05 0.1200 0.0358 0.0100 1.61 2.227
HHEMBREEE TR 0.002 0.0101 226  0.0480 0.0100 — — —

I -FRARASHRME
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