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Residual Characteristics and Health Risk Assessment of Pesticides in Crops in the Xingkai Lake Area
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Abstract:To explore the status of pesticide residues in crops in the Xingkai Lake area of Heilongjiang Province, samples of
maize ,soybean and paddy crops were collected in 2022, and the residue characteristics of 57 pesticides in three crops were
explored based on gas chromatography mass spectrometer method, and the health risk assessment of residual pesticides in grains
was carried out. The results showed that 19 and 22 pesticide residues were detected in crop leaves and roots, respectively, with
average concentrations of 168. 48 ng/g and 484. 88 ng/g. A comparison of the number of pesticides quantified in crop leaf and
root samples revealed that more pesticides were detected in roots than in leaves. Malathion was found in high concentrations in
both leaf and root samples,with mean values of 66. 56 ng/g and 209. 37 ng/g for leaves and roots,respectively. Among the three
studied crops,rice samples exhibited the highest pesticide residue concentrations in both leaves and roots. Rice husk demonstrated
obvious retention effect on pesticides,and 10 pesticide residues were detected in rice husk,only 2 pesticide residues were detected
in rice ( brown rice) , which were malathion and isoprothiolane pesticide residues, with the maximum concentrations of 30. 00
ng/g and 14. 13 ng/g, respectively. According to National Food Safety Standard—Maximum Residue Limits for Pesticides in Food
(GB 2763-2021) ,the concentrations of malathion and isoprothiolane were lower than the maximum residue limit ( MRL) , the
non-carcinogenic hazard quotient (HQ) was well below 1,indicating a very low non-carcinogenic risk.
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Fig.1 The sampling sites in the Xingkai Lake area
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Fig.2 Characteristics of pesticide concentration distribution

in crops leaves in the Xingkai Lake area

TE B KM AP A 11 R 2y G A 28
SHRIEPI(E N 166. 68 ng/ g, A7 MU IR ik JE A 245
AR A, Y B R 2 SR B Y L B, Herb, 1
LA R PR O Ay 2 A R A LB S A 2, S
B Oy A R R R AR 2, 3 A 25 7E oK i
J e BE A 43 51 A 30.45,34.66.,36. 82 ng/g.

W A 2 A R ORI AR S R R T
P i sk o R L N 9. 1~83.7 ng/g' ™ | 5
ARBFGEEE R AL, e KR AR A IR 16
Pl 25 K iR A 25 B ik BE 34 {H M 179. 00 ng/g,
FEKRE I R v A DLW S AR 24 Wk 3 AR 2 ik
14 B BB i v, R o R W Dy S A R A ML 2



R A L) DRy A 24 Y B B R R B A B XU 3T

179

ezl Hok (M 82. 55 ng/g. MAb, 4R R
2K RE I 5 b i) o B e B A, R R R R
Ry FER AR 2 VR B I 42.10 ng/g.
TER G R A UK 4 R 25, Hovh S R
Wiy ER A I R 2y, Wk Y 62.93 ng/g.
5 KRG KA AR A E, R A R 1 R
it [ B R Ty A B 5 I 9 3R] g2 S 3K
ARG HE R EL I R 1 5% B2 25 R ik B IS F K A
MK EEFTHZ —,
FEAEYIARAE S bt i e 245 0 28 B e B n 1%
3R . A 5E 16 SR 4R B /R 9 AR GRS T 22
FAe 2 A0 45 10 Fh bR B 7] 8 Fh s Huffl 3 PR B
FUFT 1 o 4 AR R TR T R R 2 R ek B S (E R
484. 87 ng/g, Hor PUIGF B 22 %50 Sk £ ) AR B
Kt 25 S5 i 1Y) T R A 24, K R Gk 939, Wk
P8 43 50K 25. 00 ng/g F139. 96 ng/g. 1EE KM
BEG T LR 9 Bhk 2 Rk B S (E 423,33
ng/g, FER AR S Sl B | B 2
Rk, H7E R OK AR o R e R S E 4 R
70.09 . 111.77 .126.92 ng/g, 4 3 H B g 24k 24
ARG R B A T OK AR AR 24 v BB Y O b R
1, R BT RN S DN R, H vk B A 4 R
38.51 ng/g Fl 47. 58 ng/g, TEKFEHEAL G b A4S
20 Bh oA 25, KR R 2 RVR (A A

747.09 ng/g, JKAEAMRAE bR 0 AR 245 %k i R
W RE Ay T A FPAE D A ATLBE 2 A 2 R i
AR 2 R JEE 5 K RS AR R A 2 R B 1 A 4K
1o, Fo i R G R TR R A A 2, A
KR ML H Y vk BE B 43 0 370. 84 ng/g M
281.87 ng/g, T WL J& K R H 8 0 BR 55,
S Al 2 e 24 L b DX K R P - 58 0% BF 9 4 i
M TRk B B RV B 35 140,55 ng/g! B
BT fhe e % BT b X 1) % R R G A R a7
ARG, KRG AR AR A A R i 2 X AR Rk
R 11,04 ng/g, T 7E JE AT AIWF 58 o & 3R, KRG AR
e R R B (E N 3,82 ng/g Y R
e 1 A 2 T K R AR R 1 5 B I B 5 T K R RIS
W P A R B B AL, INAO 2R E T M
IR FT 45 S . R GAREE S P AU D 8 R 2y
BRE MR EEME 72,24 ng/g. TE R TARKE G
H I IS R A T R TR 2SR 24 Y Uk O AR 2
JE B Eb A9 A v, G 22 R 0 B e R R T A
e 2y HHe FE Y 43 ) R 33.46 ng/g F1 29.46 ng/ g,
Xt 3 VR B A 2 K A R kB, K AR Bk
BA 1) AR 24 300 RN R B B AKX AT e SRR R Y
AR, KA B KA R T RARME Y, HAR
RYPHAR R TR G NAERAFRHEY) , AR R Ny
HRFR,

380

360

Bl

120

100

W /(ng/g)

80}

60}

40

20

0

s

T B

1% p—

BRI
T
E P
BEHN
L

IR

%% KR

E
e — )

BN B R & & B & & K
gl S
E N B B K B £ #£ K &
Y i &

& o

e
K2

[Cx=

B3 ¢HlE MR E AR R 2K B AR

Fig.3 Characteristics of pesticide concentration distribution in crops roots in the Xingkai Lake area
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Fig. 4 Characteristics of pesticide concentration distribution in rice hulls
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Table 1 Non-carcinogenic risk of residual pesticides
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Table A.2 Locations of sampling sites and crop species in Xingkai Lake area
95 R B AL 2 E/(°) 4 N/(°) FEH) i 2 R B 1 3
S1 HREE AR 132.291 722 45.436 892 KEAEY AR
S2 [ERREF 5] 132. 209 365 45.413 395 KW A
S3 TRER W A 132.363 748 45. 445 875 KREMEY A
S4 ML AR T 132. 907 559 45.328 652 KEAEY ]
cl [ERREF 5] 132.207 321 45,334 397 FRAEY AR
c2 [ERREF ] 132.215 229 45.419 064 FEXREY A
C3 XYL R 132.931 234 45.312 317 ToRAED A
P1 ML AR T 132. 878 760 45.366 899 KIEEY AR
P2 ML T 132. 807 147 45.288 541 KFEAED AR
P3 KAk T4 132.284 454 45.348 337 KFEED A K
P4 R A3 132. 403 182 45.454 134 KR AR
P5 SREREY 2] 132.201 172 45.365 331 KFEEY LA
P6 MHLAR 132.799 877 45.282 703 IKFEAED Y
P7 ML 132.841 185 45.277 148 KEEEY A




