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Contamination of Organophosphorus Pesticides Residue in Fresh Vegetables and

Related Health Risk Assessment in Changchun, China

YU Rui'?, LIU Jing-shuang', WANG Qi-cun', LIU Qiang', WANG Yang'"

(1. Northeast Institute of Geography and Agroecology, Chinese Academy of Sciences, Changchun 130102, China; 2. University of
Chinese Academy of Sciences, Beijing 100049, China)

Abstract: This study aims to investigate the concentrations of organophosphorus pesticides (OPs) in fresh vegetables. A total of 214
samples from seven types of vegetables were collected from the suburb in Changchun City. The OPs were analyzed by gas
chromatography coupled with flame photometric detector ( GC-FPD). Target hazard quotients (THQ) were applied to estimate the
potential health risk to inhabitants. Results showed that OPs concentrations exceeded the Maximum Residue Limit (MRL) in more than
23.4% samples, and were not detected in only 7. 9% samples. Detection rates of OPs was as follow in the decreased order: diazinon
(82.2% ) > phorate (45.8% ) > dimethoate (29.4% ) > parathion-methyl (27.6% ) > omethoate (23.8% ) > dichlorvos (22.9% )
> fenitrothion (21% ) > fenthion (18.7% ) > parathion (18.2% ) > methamidophos (17.3% ) > malathion (12.1% ). The
percentages above MRL for leaves were higher than for non-leafy vegetables. The order of percentages of OPs above MRL was as
follows : green onion (82.5% ) > radish (37.5% ) > red pepper (17.2% ) > Chinese vegetable (14.3% ) > cucumber (3.2% ) >
egeplant (2.9% ) >tomato (0% ). 49.5% vegetables samples showed more than one OP. The average target hazard quotients ( ave
THQ) were all less than one and the average Hazard Index (ave HI) was 0. 462, so that inhabitants who expose average OP levels may
not experience adverse health effects.

Key words ; organophosphorus pesticides; vegetables; maximum residue limit (MRL) ; acceptable daily intake ( ADI) ; target hazard
quotient (THQ)
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222 (68) 253 (16)
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FH et 502bedel 1008 9.7 3.2 13.8 3.4 2.9 0 0 0 17.3
R 500,200 ! 3.2 3.2 13.8 3.4 2.9 0 0 0 22.9
AAIRIR 20bedels 6.5 3.2 20.7 6.9 5.9 0 0 0 23.8
SRR 1Qbedete 29.0 3.2 62.1 10.3 50.0 0 0 0 45.8
IRAR 1000*,200" 500 19. 4 — 24.1 0 8.8 0 0 0 29. 4
-’ /(3 200°,50",100°,5001,1000"  90. 3 0 82.8 6.9 52.9 — 91.7 0 82.2
HJEXT B 20ebedee 6.5 3.2 24.1 3.4 2.9 0 5.6 0 27.6
RIEERE 50020l 3.2 0 20.7 0 2.9 0 0 0 21.0
OfrmmE 8000 ,5000",200° 500" 3.2 0 6.9 0 0 0 2.8 0 12.1
i 50 abedeli 3.2 0 13.8 6.9 2.9 0 2.8 0 18.7
o i 1Qbedete 3.2 3.2 17.2 17.2 2.9 2.9 0 0 18.2
1) MRL ( maximum residue limit) ; fx KFEBE R, 2% GB 2763-2014 (& M2 2 EFhriE, &R 2R KFEEIRE); a. b, c. d e [, g 235

XN, 2L, BN R, T LS N " FOR AR A B D. R/ %

2.2 AP H i A st (EDI)

3 WKETREHGEXAVBEAZ HEA
L OARESCER[ 21 ] A, BUARE T R RO S AR
RN 274 g-d ™", HILIFE AR, max EDI {H
WieWsde K, ] 17. 845 ug- (kg-d) ~', BEE R 2 H
7.193 pg-(kg-d) ', TR FH IR Z, N 6.616

detection rate, K3 ; 55 P T B SERE AL

il

pee (kged) ~'. max EDI{EFZINFARIK A . B R >
L > TR > R EE > XHERBE > SRR >
fEmRmE > SRA > W IEXT i wE > B FEBE > Shi ek,
Horbr WHeRs | EAL SRR BB S R A5
HIAHRIE) ADI(H 4.5, 4.4, 1.8 1.3 1.

F3 al W, B HE ave EDI Kk, A 0.382
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xR2 KETDHHBEZFNBRAGIT (n=214)/pg-kg ™'
Table 2 OP concentrations in fresh vegetables collected from Changchun(n =214)/pg-kg ™"
H AL e (68) BB (130)
B FI3% (28) 2 (40) N (31) BHL(29)
&l min max mean min max mean min max mean min max mean
e 3.1 126.9 4.8 51.8  3907.6 379.0 0.3 1345.8  44.9 4.1 159. 8 6.9
(@€ 7.8 578.3 23.9 2.0 1575.1 345.8 1256.6 1256.6  40.5 6.0 139.5 58.3
AR 4.9 37.2 2.4 1.5 120. 1 25.5 0.4 286. 6 9.3 1.4 159. 1 7.4
LiERR I 0.6 39.4 3.6 1.0 93.5 26.0 0.8 41.9 2.0 0.4 121.8 7.8
IRA 0.6 16.8 0.8 0.6 89.8 15.5 0.3 84.8 5.2 0.3 169.7 11.7
T 0.6 487.3  23.3 0.6 1448.7 178.9 0.3 54.3 4.6 0.8 1197.7 55.2
FH ) Bl 0.5 9.7 1.1 0.8 138.2 25.6 9.2 29.2 1.2 0.5 90.9 4.1
AR 2.7 10.2 0.5 0.6 35.0 6.0 22.6 22.6 0.7 1.6 1.5 17.0
STtk 6.6 6.6 0.2 0.6 25.1 4.1 69.6 69. 6 2.2 10.1 39.8 1.7
R 0.9 31.0 1.1 1.1 219.4 17.6  24.5 24.5 0.8 4.2 251.4 13.0
X B 0.5 148. 6 6.5 3.5 187.8 5.6  21.9 21.9 0.7 22.9 324.3 30.4
= — —

Eﬁi@ﬂ _ ARZE (130) A W22 (16) A3 (214)

B3 T (34) PHZIA (36) #h(16)

K2y min max mean min max mean min max mean min max mean
HH i 10.7 10.7 0.3 nd nd nd 6.1 231.6 34.5 0.3 3907.6 81.5
HER 11.7 11.7 0.3 nd nd nd 46.7 266. 9 27.3 2.0 1575.1 83.6
AALIRSR 0.5 1.9 0.1 nd nd nd 1.6 146.7 13.5 0.4 286.6 8.4
EEE=3 0.3 5.0 1.3 nd nd nd 0.5 108.6 9.4 0.3 121.8 7.6
IRR 2.3 7.8 0.4 nd nd nd 4.1 108.0 13.2 0.3 169. 7 6.4
TR 0.3 75.9 4.3 0.3 29.5 4.2 0.7 623.9 57.3 0.3 1448.7 50.3
FH X6 B 0.5 0.5 0 2.7 3.6 0.2 1.0 119.5 13.8 0.5 138.2 6.7
AR 0.6 0.6 0 nd nd nd 1.2 19.6 3.0 0.6 421.5 3.8
ST nd nd nd 0.4 0.4 0 3.6 6.9 0.7 0.4 69.6 1.4
TR 0.6 0.6 0.7 0.7 0 1.1 124. 4 13. 4 0.6 251.4 6.3
o i 119.0  119.0 3.5 nd nd nd 1.6 21.6 1.4 0.5 324.3 15.4

D AR ZG IS ETT; nd: KK min: B/AME; max: EKMEH; mean: FAFIME, Kb AN KT LOD (HIEIH; #&5 PHK

TGRSR A R

pg- (kg-d) ~' HREHEKZ , M 0.372 pg- (kg-d) ',
TR Z, M 0.230 pg- (kged) T BRI ave
EDI {EAZ AR N - B > R > ok >
X > FA R > PR > LR e > 55
~IRW > RSB > SHamE. il 11 Fra PLak
(1) ave EDI ¥{IXFAHRLAY ADI {A.
2.3 EHEED R At U T

23 AT WL, max THQ {EFMIFAK UK Sy - H ety >
SRR > BORR > R > HRERE > SRR > X
B > RIEGTRE > B IEXS ik > 50 ek > sk
Hop, B, AT AR R BB RN R R max
THQ KT 1. NEARIGYHE, hbk 2 KA L&
St HEL(E R 14. 194, Horp Bk | AR
B EOECE M R R TTER R A BN 31.4% |
30.7% , 12.7% F19.3% . % W R 52 e KA HL
B SEE, e AR | RO R T
VE T EDOPNENEE IO

%3 Al bl ave THQ {EFRNT AR IR A - A SR R

> EOECE > HURERS > PR > R > XTimk > Sk
B> B GsE > 55 ek > RIS > Dhi s ek
Hop SRR BB w5 PR Y sk
BRIYHNHN 27.8% . 20.7% . 20. 1% 510.7%. 11 Ff
HHLBE ave THQ FJ/NF 1, X T L —F HLBE A&
PP B A, R B SR, TiT R0 3 g Bl AU
MEET5RT , t b - Y ML AR 245 w5
HI{H4 0. 462 /N TF 1. X F I BRSO WLk
KRG EE, LI RR—I5Y, SR E A5, YR
SN T R i S 14 e R XS

ARMWFFE I A R A, LSS A oY
R A PUBEAR 255 2788 L (school-age children ) [
MARGE R BARMERNEE, S EERILEY
J10 . TR B I B, ASBIE T O R % R A
A2y & BRI, Bhanti 25120 % B EE AU HE B S0
FEMATR AV B L R RN . 5
AN ERENRAR s BRI TER R 2
IEAEHIERT R S R 2 i, DR, Xk SRk 25

Ay
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Table 3  Estimated daily intake and potential health risk of OP through vegetable consumption
ADI ave EDI max EDI

e g Ckged) /e (kged) ave THQ HI g (kged) max THQ HI
FH e 4 0.372 0.093 0. 462 17. 845 4. 461 14. 194
R 4 0.382 0. 095 7.193 1.798

FALIRAR 0.3 0. 039 0.128 1.309 4.362

LR 0.7 0. 035 0. 049 0.556 0.795

KRR 2 0. 029 0.015 0.775 0. 388

TR 5 0.230 0. 046 6.616 1.323

PP T A 3 0.031 0.010 0. 631 0.210

RIE G 6 0.017 0.003 1.925 0.321

b 300 0. 006 0. 000 0.318 0. 001

e 7 0. 029 0. 004 1.148 0.164

X B B 4 0. 070 0.018 1.481 0. 370

1) ADI (acceptable daily intake) & H SR At ; ave EDI (estimated average daily intake) F HLBE A 25°F- 2 H $% A & ; ave THQ (average target
hazard quotients) HFRF-HIfEMK: 2440 ; max EDI (estimated maximum daily intake ) /5 HLBEAR 25 i KB H B A ; max THQ ( maximum target hazard
quotients) H AR KGR 25

i LUK R A R AU 4

%Zie

w

it —L .

(1) M2R2EHE A ML AR 25 AR R fe i, R

RIRZ iR I G AR R R AR

(2) M5 Y i 5

A MLBEAR 25 Y S

FI R S A HILBAEAC 24 8 23 X T PRt pi U S ) £t
RS (EATI A v A 2446 4, IO i A7 2.
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