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Pollution characteristics and risk assessment of pesticides and veterinary drugs in aquaculture environment
and non—drugs fishery inputs in Shanghai, China

LIU Yangfeng"?, ZHANG Haiyan', KONG Cong', GU Runrun', XI Yinfeng', YANG Guangxin', ZHANG Kaiwen"?, SHEN Xiaosheng""

(1. East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China; 2. College of Food
Science, Shanghai Ocean University, Shanghai 201306, China)

Abstract: To understand the pollution characteristics and ecological risks of pesticides and veterinary drugs in aquaculture environment
and non—drugs fishery inputs, the residues of pesticides and veterinary drugs in aquaculture water, sediment, and non—drugs fishery inputs
in Shanghai were analyzed using ultra~high pressure liquid chromatography electrostatic field orbital ion trap mass spectrometry. The risk
quotient (RQ) method was used to evaluate the ecological risk of the screening results. The results showed that a total of 13 drugs were
screened from 180 samples (27 waters, 43 sediments, and 110 inputs) from 27 farms; they include nine veterinary drugs (amantadine,
diazepam, enrofloxacin, florfenicol, gatifloxacin, trimethoprim, avermectin B1la, erythromycin, and pefloxacin) and four types of pesticides

(carbendazim, prometrazine, simetryne, and ethoxyquin) were included. Nine types of 70 drugs were screened from the water, six types of

Wi EH:2022-03-01  FMAHH:2022-05-10

PEE BT XN (1998—), T INARWEEN B LWFoEA: , FEEEWFGE 7 ) K™ dh i 44 . E-mail : liuyangfeng1998@163.com
HEIEEE LK E-mail :foodsmc98@126.com

BEE&UE : B iR ARE RO H (2020-02-08-00-07-F01464)

Project supported : Shanghai Agriculture Applied Technology Development Program , China(2020-02-08-00-07-F01464 )



m@g 2056

VRETR Rt Y £ 4155 9

93 drugs were screened from the sediment, and seven types of 37 drugs were screened from the input. Carbendazim, enrofloxacin, and

trimethoprim were all present in the three types of samples. The range of the concentration of drugs screened from water, sediment, and

non—drugs fishery inputs was 6.00X107°~1.88, 1.47~292 pg- kg™, and 9.68~1.39%10° pg - kg™, respectively. The results of risk quotient

evaluation showed that pesticides and veterinary drugs in the water and sediment samples of aquaculture farms have a certain degree of

medium and high risk. Among them, prometrazine in the water had the highest ecological risk, with an RQ value of 3.14, and erythromycin

in the sediment had the highest ecological risk, with an RQ value of 2.22. The R(Q) values of the two drugs exceed 1, indicating high risk.

These results suggest that the supervision and control of the whole chain of pesticides and veterinary drugs, especially from non—drugs

fishery inputs, need to be strengthened to protect the health of aquaculture ecosystem.

Keywords : aquaculture environment; pesticide and veterinary drug; pollution characteristic; risk assessment
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/fh%ﬂﬁ(Trimethoprim,TRI)]ﬂl3@&%[%%%((&1&
bendazim, CAR) . FMEL 4+ (Prometrazine , PRO) . P4 5515+
(Simetryne,SIM)]o 43 Uyt 3 IR YRR S P 0 LS 6 93
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(Avermectin Bla, AVE) PG PE  HH AN IE 2058 K
(Erythronmycin,ERY)]%H 1P R2G(ZH R ). 1101y
AE25 i 28U 2 B A i R AL 7 A 37 A2
ALFE 4 PP 2 AR mE R R A R A
(Pefloxacin, PEF) |F1 3 Fh R 2j[ 2 TR R | £ MMk (Eth-
oxyquin, ETH) [ PYF4 ] HH& 1A, KA T 54k
e ESE N B R AL VS O S T
0 4 1 A B 2 ik B2 A R KR < IS e < AR 24 i 28 e 24
BN, e BE 4 ) 6.00x107°~1.88 g - L'
1.47~292 .9.68~1.39x10° pg-kg™'s

KA it ) 25 A 1 SRR U 22 T R > 4 M e
JHie> ¥ DR V> b VG P > P R e R VD B =R e E > T
B R=H SR E P EEAKIKCY 0.064.0.018.,0.16
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Table 1 Total detection levels of pesticides and veterinary drugs in water, sediment and non—drug samples of aquaculture farms in Shanghai

IR i Water sample JEVEAF: it Sediment sample JEZ5FE f Non—drug sample

P sk BOKE HUME P ik ROKE RUME P R R RUME T
Type Occurrence Maximum/ Minimum/  Average/  Occurrence Maximum/ Minimum/ Average/ Occurrence Maximum/ Minimum/ Average/

rate/%  (pg L") (pg'l")  (pgl")  rate/% (pg-kg') (pgekg!) (pekg')  rate/%  (pg-kg') (pg-kg") (pg-kg™")
CAR 81 0.480 0.006  0.064+0.100 100 8.12 1.60 3.03+1.21 4 2359.22 9.68 645.29+1 145.40
AMA 52 0.030 0.008  0.018+0.007 0 ND ND ND 0 ND ND ND
PRO 44 0.45 0.03 0.16+0.13 0 ND ND ND 0 ND ND ND
DIA 30 0.470 0.007  0.071+0.160 14 11.57 1.78  8.12+3.88 0 ND ND ND
SIM 15 0.050 0.020  0.034+0.020 0 ND ND ND 6 139436.62 44.86  38096.98+65 001.55
ENR 11 0.120 0.007  0.047+0.070 56 2.82 147 2.02+0.33 5 545.02 75.82 265.48+187.74
FLO 11 0.58 0.05 0.37+0.29 0 ND ND ND 0 ND ND ND
GAT 7 0.090 0.007  0.048+0.060 0 ND ND ND 0 ND ND ND
TRI 7 1.88 0.02 0.95+1.31 14 27.08 239 9.43+9.50 5 352.16 13.22 101.71+129.69
AVE 0 ND ND ND 30 292.08 36.14  90.82+75.98 0 ND ND ND
ERY 0 ND ND ND 2 6.34 6.34  6.3420.00 10 1482.14  102.56 570.83+433.71
PEF 0 ND ND ND 0 ND ND ND 1 6 666.66 6 666.66 6 666.66+0.00
ETH 0 ND ND ND 0 ND ND ND 2 41534.52 20818.42 31 176.47+14 648.49

T “ND”FRR ARG o

Note: “ND” indicates not detected.
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Figure 2 Concentration and distribution of pesticides and veterinary drugs in aquaculture farms in Shanghai
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VLA 20 /> AR 5% AR 7 1 v A2 B R D ARG DN SRR V0
FEAFMETR IS 25 W), R B S =y T8 127.44 pg kgL 1M
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T SECITE 2R — A IR K SR8 DX A 288 L PR 4 2 Hp oA
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1328 ng- g ' (g -kg) , FRALIK AR o AR A H M 145 i 21
254 5 R RO R R B, TR AR G R A K SRR
KR VD B 7 PR i B o R 8 I ] A 3 m  BRSE T
Jei AR B R 3, JBLA v 2 AT MK A v o R 3 A 1A
W, BAS KA ET B R OE MG, DL AFgE R
HHY, AR B 20 7R 5 LSRR /K ™ i R A AR SR 1 B P AR
T AER BN A A2 A2 i 2 285 A 7
BT T FRAHK T K R TR IR T T
— S BN [ A AE M B AR X LA SR K
B S ek s e HE T FEZK T SR TR & L
A B AEFRFE K ™ S AR AR N 3 B — IV e Y
IS ARG, T 2T LA A
2.2 gt XK= FRARE R B E SR TS
AN [F) A8 54 245 0T IO 11 e B0 SRR A P 14 7 R DG 3550 e
FE (PENC ) FRIE V& TSRO W FE (PENC.ca) 4156 2 i
TNe RQIEMEK , FWIZAE 25508 458 1 XU 8K, F
P 3 0] UL, S5 KA 1) RQ - 359 7K - 6 85+ 7 G b
JENCUE R RQEF- 347K, 1X T R 5 57 78 # 3  F R
2y IR 2B i B DR T B SR A K AR R A O,
Horp e s 2] LR E A B SRAE KRR . FRAE KA
RPN A A 2SR e i, RO (B N 314, BT R 4
Il B DB W R RV R IRV A 6 R 2l

257
K Bl 25%~75%
T LSIRQ [
20k — g
) * =) ﬁ‘]L%
% o SEE
Z st SE{E=2.40
o
k5
e
~ 10 3.14
z
g 5_2_40 ¢ 2.73 08
£ 141 0.96 i e ;
4 : 0.28 . 0.14
ML = [s] 02 0.4

CAR AMA PRO DIA SIM ENR FLO GAT TRI
2 Type

2 MRS T ERREGHTHAIRE
Table 2 Predicts the unaffected concentration of target pesticides

and veterinary drugs in water and sediment

e PROOU KR TR RV
Tone  TEHEECw/  HEPENCol K/ WE PENC.l
P (mg-L™") (pg L) (L-kg™) (pg-kg™)
CAR 0.025"" 0.025 1272 3.18
AMA 0.0142" 0.014 2 — —
PRO 0.051% 0.051 — —
DIA 0.073" 0.073 101.6™ 7.42
SIM 0.011° 0.011 — —
ENR 0.049"" 0.049 26087 12.74
FLO 1.3% 1.3 — —
GAT 0.025 3% 0.025 3 — —
TRI 6.957 6.9 7.457 51.06
AVE 0.684 0.68 12222211 83.11
ERY 0.02257 0.022 13087 2.86

RN B A S 5 KT
Note: " — " indicates that this data is not involved in the risk
assessment.

IR RQAE I KT 1, A 75 KRG 2 80 A 3 XU o i P
IR B AR E RQ MEAE 0.1~1 Z (1], 2 4 o
SRS o 7 B Tt I JEC U6 v 2T 8 20 AR A KU i
RQME }y2.22, HLT R PGy Pi4EE % Blafl RQ
HIRTF 1, BB m A, 2R R BED A .
A IE RQMELIIAE 0.1~1 Z 0], Ay FP 45 JRURS: o
3L, Z W R P BT 2 25 1R
I AE T IR AR RS TR H , LS A o AU 1 25 XL
W , 3 3 Fh 25 9 7 R it i K AR5 TR R AR S KUK 2
IR T 1, Ay KU, H AR BE A K R RIS T 3R 455
HE R BN R AR KU, HE RQ Z R R S RS .

47
il B 25%-75%
o L LSIRQiEH
— ':F‘Qi;z
L o ¥
3 o SFEE
S SEH{E=0.95
109 222

U B Risk quotient value
o

0.18

0.16 -
—0
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Figure 3 Risk quotient of pesticides and veterinary drugs in water and sediment of aquaculture farms in Shanghai
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Table 3 Sum of R() value of drugs in aquaculture pond

water and sediment

A2 Type Y RQ
CAR 3.35
DIA 2.05
ENR 1.18
TRI 0.32

JE R & A B2y (R A B TEVE R, X4 27 K 7R 3R
) B 5 Lt I 7K AR 5 RS 8 R T A 2 0 1 A A XU
HEA AT, H RQ A 2 AT BEMS 1 F LS BR AE A KUK
{EA] DAAE— @ FERE b RAEH DLAR 52 X6 K 77 5 B 34
B AR SRS . R 4T UL, 27 K7 5%
FEG B MIE ) RO YR T 1, e w3k 2577, 438
DRI 353 Sy v IXUSS: , R BHOK P R BE S K A4 5 ic Tl Hh i 4
PAGINAEAE — 22 B S R, o SR P I B s A [ 2
B 5 G, R I R T T R A S K b A P AR - K Ak -
e H A B 2 IR B A T o R S T TR E 5

3 #ie

COABIFTE I A 1) 3 3 XK 7= FR 37 KK IR
Ve 52 ah S Z5 B il vh B0 A A [ R AR
By I 3 WA AR R TR AR 24 i 2 i
PN G R EA T H  25 R ISR i A R IR R
W, SRFE IS (A R 25k B vl T2 b 2R 2 4

R4 IR FREHENFEMIERQE
Table 4 R(Q) value of single aquaculture pond in

27 aquaculture farms

Aquaﬁﬁ% farm 1RO Aquiiﬁi?e farm 1RO
F1 2.32 F15 2.06
F2 17.74 F16 3.47
F3 3.65 F17 2.67
F4 1.20 F18 2.84
Fs 5.77 F19 3.16
F6 19.50 F20 1.39
F7 8.84 F21 1.84
F8 12.41 F22 1.02
F9 4.62 F23 3.18
F10 11.23 F24 7.71
F11 5.63 F25 14.21
F12 25.77 F26 3.44
F13 5.64 F27 5.28
F14 5.24

A i P A 24 [ A FR T RS B AL BT 2L

(2) ZEFACE 2 e IR Fp 9 XU R (EL R4 T 119
DR P 2, 7K IR I FR S50 2 3 104 55 25 9 77 1
Hh R AR, BT AT SR GE 7 B IR A T A A 2R XU 4
98 AU o

(3) Hi F A 2 5k Bl ok vp e A A XU, , A7 2L
TR XK = IRIE LA b BB A B, DADS DA 14 2%
KR AW RIIAEE (475 %, 38 BIPREEAUF R4 A 7= 1Y
FH.
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