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Exposure Level and Risk Impact' ‘Assessment of Pestlcldes anﬁd Veterlnary D;l'ugs in

Aquaculture Environment | f & F \ P ,f
ZHANG Kai-wen'"? ZHANG Hai-yan', KONG Cong ' GU Rur}- !, TIAN Liang- ha‘ng,, YKNG Cﬁdng in. o WANG Yuan', , CHE‘N Gang ,
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Abstract Tq exp]ore the exposure level of pesticides dnd \Jerlnalw dnﬁgs m b dquaLuhure environment and i 1ts fmpact‘on the ecological environment , this study took the dquacuhure

envuﬂ'nmeny in Shanghai as an ex4mpl_p, and samples of wdtef sedi‘m&m and 1@\1& from 40 major dquacuhure farms were collected ffom July to September 2022. The types and

contents of pe.shudgssv"gnd vetermary drugs were screened uging high-| erformdn 1d chromatography-electrostatic field orbital ion trap mass spectrometry, and the risk quotient

RQ") methqa was used to<assess the ecological risk of pesticide contamination in water and sediment. The results showed that 13 drugs were screened out from 204 samples (72
samples, qf water, 72 samples of mud, and 60 samples of input) , namely, chlorpromazine, carbendazim, thiophanate, diazepam, florfenicol, simazine, amantidine, diazepam,
trimethoprim, ciprofloxacin, ofloxacin, mebendazole, and enrofloxacin. Among them, 12 species were found in water samples with concentrations ranging from 0. 016 pg*L" to
2.084 gL, The concentrations of seven species in the mud samples ranged from 0. 018 g kg™ to 23. 101 pgkg". The results showed that there were four types of inputs,
ranging from 1. 979 pg+ke™ to 101. 940 pg+ke™. Seven drugs were found in both water and sediment. The risk quotient (RQ) results showed that there were some high and middle
risks in both water and sediment samples of aquaculture farms, and the ecological risks of carbendazim were the highest in both water and sediment samples of aquaculture farms ; the
RQ values were 3. 848 and 1. 580, respectively, indicating high risk. It is suggested to strengthen the control and management of exogenous pesticides and veterinary drugs in
aquaculture environments to protect the ecosystem health of the aquaculture environment.

Key words: aquaculture environment; pesticide and veterinary drug; exposure level; risk assessment; Shanghai area
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Table 1  Total detection levels of pesticides and veterinary drugs in water, sediment, and input products of aquaculture farms in Shanghai
IKARHRE JEVERE B
HARE KR EBRKME RMA FHH Bk B BUMA T BiR RRE R/AMA T
1% gl Ipgel Ipge 17! 1% Ipgkg! Ipgrkg! Ipgke! 1% Ipgke! Ipgke! Ipg-kg!
FIEL 85 2.084 0013 0.256 = 0.401 4 23.101 0057 11579+11.522 8 8.140 1.979 5.06 + 3.081
LHR 85 1.215 0016  0.183+0.733 48 13.023 2575 4,986 + 2.447 54 101940 31247 6471116283
TG 4 43 0.195 0.001  0.023 = 0.041 17 4.395 0.186 1.389 + 1.261 4 17.821  17.821  17.821 £0.000
4RI e 35 0.012 0.002  0.007 +0.003 0 ND ND ND 0 ND ND ND
H e 18 0.005 0.002  0.004 = 0.001 0 ND ND ND 0 ND ND ND
4 11 0.118 0.002  0.021+0.037 0 ND ND ND 0 ND ND ND
E{\ e 4 0.363 0.006  0.133+0.163 4 6.24 0.397 3.319+2.922 0 ND ND ND
NSRS 3 0.051 0.017  0.034+0017 29 2.161 1.864 2.084 = 0.296 0 ND ND ND
WAERE 3 0.253 0076  0.165 +0.089 0 ND ND ND 0 ND ND ND
[EBIREs 1 0.875 0.875  0.875+0.000 2 088 0 ND ND ND
(BRGRE )
HED R 1 0.004 0.004  0.004 + 0.000 0 ND ND ND 0 ND ND ND
R K s 1 0.016 0.016  0.016 +0.000 2 oors 0 ND ND ND
(SR ) B e = j
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_.;;\':" Fhok SN : K TR e ) i%-mﬁ\@ﬂ%‘é& Fréi)ijtin’z!ﬁﬁ‘§
o (ECSU)/mg-L ! (PENC,, )/pg L (K, )/L-kg" (PENC_)/pg kg™
VG L 0.011" 0.011 167.5 1.84
FIEE 1.1 1184 167.5% 184.25
LR 0.025" 0.025 1279 3.18
AR 1.1 1154 167.51%4 184.25
EINSRON 1.1 115! 4175¢ 458.70
GIENUN 392457 3.924 1275 498.35

& W e 0.014 2" 0.0142 — —
EE=R S 6.9 6.9 — —
BLLRES 0.073" 0.073 — —
AR R 0.0215 0.021 — —
TG 35 1.1 1154 9.3210! 10.25
WA H 1.341 1.3 — —
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HI e 3 A UL, Fh R | 22 TR 5 TP 4 ] I A A
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Table 3 Sum of RQ value of drugs in water and sediment

of aquaculture pond

LS >RQ
LW R 5.428
FREE G 0.363
I REE 2.584
PR 0.139

BN 0.036
[EEEReS 1.096

FF R IDK e 0.004

x4

17 FK 7= 3R 5835 B4 77 SE it 3 AR S XUB&E (RQ)
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