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Risk assessment of pesticide residues in vegetables in Jiamusi City
from 2023 to 2024

SUN Ming-Bo, ZHAO Ji-Min, ZHANG Xiao-Li", MIAO Ming-Xia, WANG Yan-Xu,
PENG Bo, WANG Chen-Guang

(Jiamusi Center for Disease Control and Prevention, Jiamusi 154002, China)

ABSTRACT: Objective To assess the levels of pesticide residues in vegetables in Jiamusi City from 2023 to 2024
and their dietary intake risks. Methods Quantitative detection of 38 kinds of pesticide residues in 90 vegetable
samples collected from farmers’ markets and supermarkets was conducted by gas chromatography-mass spectrometry
and high performance liquid chromatography-mass spectrometry. Chronic and acute dietary intake risk assessments
were conducted for detected pesticides. Results The detection rate of pesticide residues in vegetables was 63.33%.
Cyfluthrin, propafenil, carbendazim and triadimefon were the main detected pesticides. Among different categories,
leafy vegetables were high-risk types of vegetables. Chronic and acute dietary intake risk assessment indicated that
the acceptable daily intake% (ADI%), acute reference dose% (ARfD%) and index of food safety (IFS) of various

pesticides were all below the safety threshold and the overall risk was controllable. Conclusion The study confirms
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that there are certain pesticide residues in vegetables in Jiamusi City. Although the overall dietary intake risk is

acceptable, it is necessary to strengthen the supervision of high-risk pesticides, optimize the monitoring system and

promote differentiated management.

KEY WORDS: vegetables; pesticide residues; risk assessment
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A EDI, g AT H A A2 (1724 2 55 7K
(estimated daily intake), mg/kg; R; AR Z55% B /K- (B34
i), me/kg; F; WER3E H ML, B3 0.266 ke/d
T ECA BRI ] A F, BUE 1.0; PO SR TR+,
HUE 1.0. IFS, NEMZ2IEE; ADI RERAVFRAL
(acceptable daily intake), mg/kg; ADI {&k#& GB 2763—2021
bl f N EEBARMRIER T, BUE 1.0; IFS, Mg
IFS M- V-390 n R e e i R 255028

24 IFS, 3¢ IFS;<1 A}, FME M2 XKL T #3%
JEEL AEEKRT 1, T EE RS A AT 42 32 K1 1 R
W, 5 e sl XU A B it
142 ZHEREBAREITE

TEVEAL 5 3 b A 24 5% B A48 PEBR A KU, 38 R
FA4EEH RIFHEA R A 4> (acceptable daily intake%, ADI%)
YER PP bR, HARRIE A (4)~5)i#THH5E . 24 ADI%
BAE/DNFEEET 100%00F, DB A B RS K05
AR ZG5% B R b T AT e 2R AS, HOZB A, Bk
HAEVERIS N, 2z, %5 ADI%i#EE 100%, 2B X fil
5P £ 2 5 AU O Hh 22 43 L, BB e, BT R 1
P KUt K

Exp= RS )
bw
Exp
ADI%=—L % 100% (5)
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A ESTL A4 A 245 H Ak 1108 B3 45 A i (estimated
short-term intake), mg/kg; HR A5 3 - R Rh A 24 1) e i %
B (highest residue), DAARZGHK H e {611, mg/kg; LP 4
Fe [ Ja R0 2 1 KAy & {8 (large portion), BIFFTH 3¢
Btk 0.5 kg!'”; ARTD KA 24 2t S % 57 5P, mg/ke.
15 HIEATE
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FRUER2E 3R . R Excel 2021 HEA T4 L5 SL Rk S8 11
HE, M SPSS 26.0 GEit B A [l b 2E B S i AR 2 5%
A AR B KOS EOR A T 22 R W A, KoK
1 0=0.05, EIFZ:1IR A Origin 2023 #44:.

2 HR55%

2.1 20232024 FEAEHSEHMBTRIXPREA
TR BN RT3 4

H 1 AT REEACT S B A b 247 B A b SR
Ik 70 1y, ARZIFREAKG RN 62.8%  XF IR H At I 117,
K H AR T IR BE (75.0%) FES 5 (70.0%), 5 41k
(62.5%) K AF N, 5 T4 FHT(60.0%) F1 38 74 (48.0%), 13t
WAL A S St 3 A A 24 5% B A ARG 100 A R Ut G ek i
b F R AR KOF, AR AT

22 2 W1 2023 45T 247 BEAE A Wi L B SR 20 477,
RZGHR K A 65.0%, XBUHE L 2023—2024 4F |2
EREEAMEERSE 62.8% MK R F H 2.2%. H A - 53¢
FER I ARG BE 6 T B LA (1 L, 13 G i A 2 5%
AIRESREINTAET S I3, 7 R IR 25 5% B, DEM AT
7 B SR R DR S A 25 5% BA o 32, Jo™ EH AR B [l

R 2023 FEFFE 2024 F EFFESWHINARI D RATR BRI EL
Table 1 Comparison of pesticide residue detection status in externally sourced vegetables across multiple cities in the first half of
2023 and the first half of 2024

. KHARZREAAR KRR R HARZEEE .
il Tbtat i *gﬂ;:gg;q W SRER 6~l0WREE o 10 BUREM #ﬁfi ’ﬁ/ﬁ/*
o/ hy By By
FEAR 2;)3; fiﬁz:,@@i; 26 43 1 0 70 62.8
R 2023 4 FRAE 5 13 2 0 20 75.0
24k 2023 4F R4 R 6 9 1 0 16 62.5
FEFHT 2024 4F. | AR R 12 17 0 1 30 60.0
i 2024 4F | AR 12 27 1 0 40 70.0
P 2024 4F [ AR 13 12 0 0 25 48.0
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DK SRR i (TCBR SRR D), IR B & 7R
2.2 2023—2024 FEARFHERPSMHRAKER
MEER 7 Hr

90 g SERE S RSN HH EE R . s L K e
23 Ry, EHEW . HERNIEA . REE 1S MR
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PR SBE BE A (14.44%), ELARZGERILE 3,

3 AT 23 TR A2 R, AL 4 R AR 10%, 19
Bk BN T 10%, Jorb A REmE . R K RLAE 4 R 246
AL 111%. AIRAS A8 AR 245 22 Sy g 3 4% HR) Bk a8 i 7
Biie 27, anub AR A A th b, 8 BHARE AT 1T B SR e Ak 24
i AR RN, AEE RIS BRI AR 5 1 0L, 5
SAR 25 5% BH W HE AR A XU Ak T S L

F2 2023 FTHEFEZWH BRI P RAZRBRMKRIT L

Table 2 Comparison of pesticide residue detection status in locally produced vegetables across multiple cities in the second half of 2023

Kz AR 25 5%

KR 255 KR 2

i TRER I *ﬁ;gﬁim <SUES 6-10 RS FE-10000REM gg% i th /%
Hom /My By By
AR 2023 4F B4R 7 13 0 0 20 65.0
P 2023 4R 4 16 0 0 20 80.0
P 2023 AF N PAESE 3 12 1 0 16 81.2
F*3 20232024 FIHRFEPSHRAKREBRNER
Table 3 Detection results of multiple pesticide residues in vegetables from 2023 to 2024
75 I Y S LN o e TR AR
By /(ng/mL) /(mg/kg) /(mg/kg)

1 FH Jie ol 90 1 0.002 1.11 0.0100 0.0100
2 T 90 1 0.018 1.11 0.0511 0.0511
3 i A e 90 1 0.002 1.11 0.0101 0.0101
4 By 24 TR 25 90 1 0.002 1.11 0.0036 0.0036
5 BESEIR 90 2 0.009 222 0.0126 0.0124~0.0128
6 K B 90 2 0.012 222 0.0176 0.0167~0.0184
7 W 90 2 0.002 2.22 0.0072 0.0049~0.0094
8 vy 90 3 0.018 3.33 0.0216 0.0192~0.0240
9 WFER 90 3 0.002 3.33 0.0028 0.0022~0.0039
10 W7 i 90 3 0.002 3.33 0.0602 0.0122~0.1550
11 MR 90 4 0.009 4.44 0.1411 0.0129~0.5250
12 T 90 4 0.002 4.44 0.0632 0.0031~0.1310
13 Wk U 90 4 0.002 4.44 0.0346 0.0097~0.0728
14 MR ik TR 90 5 0.002 5.56 0.0237 0.0079~0.0417
15 K g 90 6 0.002 6.67 0.0308 0.0033~0.0836
16 2Tk R B 90 6 0.002 6.67 0.0384 0.0164~0.0775
17 AN 90 6 0.002 6.67 0.0767 0.0034~0.3630
18 o175 T P b 90 7 0.002 7.78 0.0477 0.0021~0.1510
19 e R 90 7 0.002 7.78 0.0618 0.0021~0.2140
20 =30 90 10 0.018 11.11 0.0304 0.0212~0.0476
21 ZHR 90 10 0.002 11.11 0.06 0.0031~0.1870
22 gl 90 13 0.006 14.44 0.1402 0.0082~0.9380
23 N R 90 22 0.009 24.44 0.0876 0.0120~0.8090
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K IEARTE, 2R EENLT 0.1 mg/kg, 41
PRI B 2BV 0.0036 mgrkg, SEFR R II{E 0.0028 mg/ke. {H
TR oA 25k B B B A K, 8T AR R Bk B KFAE 0.0129~
0.5250 mg/kg Z[H], JERIFBESITEREY 0.0082~0.9380 mg/kg,
SRR BEEENITE 0.0120~0.8090 mg/kg, X9 Al HE 5 BE 3K
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W EEBREE, 4RERPERCV=156.3%). JF % F|
(CV=138.7%) . AHFAIHE(CV=126.5%)H) CV & T H At A
Zi(FH4 CV=42.8%), #/RiX 3 FR 2405k B R ER,
TR . 2 G R s o B WP R
(CV=12.1%) . 755 R (CV=18.3%)%5 1 2/ 5% B8 M X Fa 52,
CV B/h,

23 AEFMEFTFRPRAZERNER D

DR A E 25, IO se2s . L. R
P ZEFAL F 4 RIS (74.41%) i L
fliih2s, LWHEASE 2 MZE3RIL(56.25%) i 18.16%, 1L
KA (25.00%) K HHBEA R EE =02 —, ZREH
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B ERARIN
24 BREFEZMRAGKEERTH

H 1 AT, 90 RAE Sk b 57 a6 AR 25 5% B, Ak
23K 63.33%, SBLEEARHTT B SR 24 5% B Rl LA —
T . HNITRA A, R— R8RS il 1
WA 25 B RR G A7 EL 27.78%, T PR RE LAY 43.86%

(25/57); Kot 2 BRLATFOAS 0 B MFE S BT di ke
44.45%, FEHR BRI A2 —, W ZEZ 5 i
A 21 PR AR X B —

arih 3 T DL AR 2GR i o LR 18.88% (17/90),
HIE 2 5 HBAIG: 3 U8R EE Y 8.89%, 4~5 WAk AN
4.44%, 8 TER AL 1 3 (1.11%), Xz F IR A f5 5
B SR () S BR T 25 38 8 —— A P id i 0 20 U
B 1~2 Pk, ZRZFRASRERD, (A
EZ53ESUR

Kt 5 THE R 4 D0REah O ERE A2 TAESE . 3R
oy TR (P R SR AT 22 B (2R B0, At 8 Hilsk
A ME— R A A 22 B X RIS R B 2
BB KB R R XK, TBE S RS R A 2% |

EEXF A Z RR 25 BiTA A C.

XF 90 ik I AR 25 5% B UG TARBU O A LA, 4
WAFE 00 I (=6.32, P=0.176), Hoihih 1 Wikl
FRRE it o B 9 (27.78%), Aor B T 22, B LG ERAIR,
SIS )4 FEE R A3 A o SRR 5 LA RS B0 56 UE
SAREIE, SREAUNESHESI M LEEER
(*=5.87, P=0.210), fF&HEEMA R xTERZE . i
TR PR 4

32 5 1k 2% 43 M 22 B B RE T B SR B 2R I DR IR
SR BRI TR 2R (=3 WOFES i L
(23.26%) .2 7 T AR CE S L 4.17%), R AR5
W BTG 6B (7=10.23, P=0.001), $&/Rm3E25H
BES B ST N A= A
25 BEPEARARBEMHBRBANKIER
vaki

MR 5% 3 45 T e 24k th 3 &% ADI fIFRE R R H
4 5% S0 S O R BT T 8 SR R A T 0 I £ B AR T
fli o &5 3 R W B R B R K 2 1Y ADI% 8 B b
0.02979%~12.58020% . i %5 HA L (1) ADI% ¥ /M T
100%, U3 5 A AT 58 25 Hh RIS 2 e S (B 1 = e, s
AL T4 LI, UK A e, BERZikm S
50N (R XSS P M AT

F4 FEMEFRRRAGKERNER

Table 4 Detection results of pesticide residues in different types of vegetables

— FEAS B 6 H Ko th /% Kihgezy Mk Zink KA 24 MAkzy  migkh R
R 1 1y . R SRR REAGY BRI 1%
32 43 32 74.41 18 38 1634 66 4.04
P 4 1 25.00 1 38 152 1 0.66
R 27 15 55.56 15 38 1026 38 3.70
ES S 16 9 56.25 10 38 608 18 2.96
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Fig.l Proportion of samples with detected pesticide residue items
26 BREPELARABRBIMERBANKIER
S

SERRW, AL 12 PR 254 ARDY%EHE, Hrh &R

B4 g 5 = (15.72706%), —MEBEIR 2 (1.85070%), H4xn%E
BEI(0.09953%) . MHLIEEER(0.64852%) F KT 1%, R

ERAFRTABE ARDY%AMR G, (HAEAILT 100%0 2
ZaEE, BIEE S E R KRB A R AL RN
B, MASE Rt
2.7 BRRERAFRENE RZHITM

FHER 5 FIATAL, XA g S A 24 8% B 1A T 22 424
BT AL, G5 R K I BE SE A R 2 Y TFS, Y0 B
0.00039~0.19691, IFS, i [E 4 0.00030~0.12580, IFS; 2
0.01490, FEZEAY IFSpaxs IFS.. IFS; /N T 1, X —&5 1M
b2 2RSS, A T B S A 2458 B3 XV o Y e XL
W 58 Ak TR 2 YN

X IFS #ATG AR, 45RBoR IFS H{Eh 0.02244,
HA N 0.00774, TFS a0 A 0.19691, TFS; 4 0.01490, A
FEBAEI/NT 1, R Shapiro-Wilk I HAIE IFS, 1 1IE &
P, G55 BRI A IES M (W=0.92, P=0.176), 95% & 15X
6] 247(0.015, 0.031), MGETt25 A BEAIE S B S A 255k B8 1 %%
AT RRE XSS Ak T 7T 4 32 3

RS BEPELERAREESBARNGITME

Table 5 Dietary exposure risk assessment of various pesticide residues in vegetables

" PP BB A KU A SRR ARSI b AR EL
ek SO0 abme ST DT s s s
HH Yol 0.00004 0.00400 1.03008 0.00008 0.01000 0.77449 0.01030  0.01030
T I 0.00021 0.00300 7.04369 0.00040 0.07044  0.07044
Ji T s 0.00004 0.03000 0.13927 0.00008 0.00139  0.00139
Biy 24 TR 25 0.00001 0.00100 1.48100 0.00003 0.01481  0.01481
BEAE M 0.00005 0.01000 0.52124 0.00010 0.10000 0.09953 0.00530  0.00521
K e 0.00007 0.00300 2.42006 0.00014 0.02537  0.02420
5 1 fH 0.00003 0.10000 0.02979 0.00007 0.00039  0.00030
st 0.00009 0.00600 1.48927 0.00019 0.02000 0.93313 0.01655  0.01489
WFER 0.00001 0.01000 0.11583 0.00003 0.00161  0.00116
W7 i 0.00025 0.20000 0.12452 0.00121 0.00321  0.00125
HAR 0.00058 0.08000 0.72951 0.00408 0.02715  0.00730
T 0.00026 0.03000 0.87129 0.00102 0.01806  0.00871
Wk e i 0.00014 0.20000 0.07155 0.00057 0.00151  0.00072 0-014%0
MEPEREEE  0.00010 0.03000 0.32684 0.00032 0.05000 0.64852 0.00575  0.00327
R i g 0.00013 0.06000 0.21204 0.00065 0.10000 0.65008 0.00576  0.00212
AR Tk H P 0.00016 0.01000 1.58924 0.00060 0.30000 0.20088 0.03206  0.01589
AL 0.00032 0.06000 0.52855 0.00282 0.40000 0.70568 0.02503  0.00529
o175 T P b 0.00020 0.20000 0.09871 0.00117 0.60000 0.19570 0.00312  0.00099
WE R 0.00026 0.08000 0.31978 0.00166 0.50000 0.33281 0.01107  0.00320
=B 0.00013 0.00100 12.58020 0.00037 0.02000 1.85070 0.19691  0.12580
ZWR 0.00015 0.10000 0.14744 0.00145 0.50000 0.29082 0.00774  0.00147
igE el 0.00058 0.10000 0.58002 0.00729 0.03880  0.00580
FAREAEEE 0.00036 0.02000 1.81176 0.00629 0.04000 1572706 0.16734  0.01812
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3 THES4R

31 i

R 2h 7RG AR A

TR A 2 5 R T SR B VA OC . SR B R 4L
bk HAGER R B, RAGETT . FRORK, T HTFBA
MRS | S RUAEE L R RN S K . A
G S5 FLRRG E BT IAROR B, E T 2R,
TR RS HH 2R S e T 2 g SRR T B IR Y R, A
e e A it FH S Sk i R AR

I3 2 1 IR 52 2 U A 3 LA FEOL RS 0
Hent M. WS TR)ZM, R 2 5 M BB S W Y
I s Ho A= K JE U4 (20~30  d), 3543 7 S B s 3 4
FIZGIRIRG ], S BOR 258 700 B BRI, b2k £
T, THVEIN A, SN T S E AR AR
eSO AR S X X I8k B KA A T AE R . A
MATEFASFM, FREREIMNES, Ehd b
(3~5 d)HB o> 5 Wk fifA 2 2 3R N 3R ) 1 SR I A7), T g
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