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AbstFact Norl-steroidal anti- inflammatory, drugs (NSAIDS) are/a class of drug residues w1th a high frequency of detection in Taihu
Lake. | However little: information is available about the occ.urren(;e""of typical NSAID mixtures in Taihu Lake as a whole across the four
seasohsy Therefore, for each season, the Sncentration®¥P Tive typical NSAIDs including diclofenac, ibuprofen, indomethacin,

naproxeny,’ and ketoprofen were monitored in the water of Taihu Lake by the method of high-performance liquid chromatography-mass
spectrom'.etry (HPLC-MS/MS) at 19 transects covering the entire lake. The temporal and spatial occurrence of NSAID mixtures in the
water of Taihu Lake and their correlation with environmental factors were analyzed, and the mixture risk quotient (MRQ) model was
also used to assess the ecological risk of the NSAID mixtures. The research results are as follows: (D The concentrations of NSAIDs in
the northern, western, and eastern waters of Taihu Lake are at a higher level compared to those in the central waters. Ketoprofen is the
main contributor to the contamination of NSAID mixtures in all regions of Taihu Lake. @ The concentrations of NSAIDs in Taihu Lake
are higher in summer (15.9-134.3 ng-L.™") and autumn (16.4-144. 6 ng-L"") but lower in spring (25.3-72.5 ng-L™") and winter
(14.6-57.4 ng-L~") , being significantly correlated with water conductivity and pH, respectively. ) The MRQ model evaluation
reveals that there are nine sections in Taihu Lake showing a high ecological risk (MRQ >1) from NSAID mixtures throughout the year.
The ecological risk of the NSAID mixtures at a medium or high level (MRQ >0. 1) lasts for a long time spanning the spring, summer,
and autumn seasons, of which the risk is greatest in autumn. Overall, the pollution caused by the NSAID mixtures in the water of Taihu
Lake should not be ignored, and especially great attention should be paid to the pollution in autumn.

Key words; Taihu Lake; emerging pollutant; non-steroidal anti-inflammatory drugs (NSAIDs) ; temporal and spatial occurrence; risk
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1.1 FESLREE KB
FEACRAE TAET 2018 4 9 H (FkZ) | 2018 4F

12 H(4&2), 2019 4F 3 H (HZ) 2019 4F 6 H
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Table 1 ~ Sampling transects information of Taihu Lake
W T 3 X e &RE(E)/(°) i (N)/(°)
Sl 120. 245276 31. 515559
2 120. 375 685 31.447 778
. 3 120. 246 161 31. 378 889
KL
s 120. 229 464 31.310278
S5 120. 162 222 31.396 619
S6 120. 172 767 31.468 611
s7 119. 963 889 31.311 111
KPS S8 119. 958 363 31.216 667
9 120. 011 944 31. 136 389
S10 120. 096 944 31.333333
KR S11 120. 103 333 31.225 833
s12 120. 189 722 31.134722
S13 120. 150 575 31. 066 364
. S14 120. 025696 31.062 778
KRB
S15 120. 134 667 30. 993 056
S16 120. 299 668 31. 001 652
S17 120. 267 552 31.013 611
KA S18 120. 498 965 31. 171 667
S19 120. 269 722 31.232778
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HLB /INHEJE AT 195 fb J5 2F 7K B 5 4 il K B 19 300 3
3 mLemin 'y FEGS B S, 10 mL B8 46 7K X
HLB /M ST ; S8 )5 B R4l T 60 min; FfH
4 mL I EESEATVRIBE 3 WK, WA VU B0 Y O 2% Fn E R &
+, fe S FH P B 2 25 28 500 L A
1.3 HPLC-MS/MS Z3#r

NSAIDs AN R FH B w5 A0 A (-3 1 4 4
FF 58 BX 3% AL ( Waters Acquity UPLC Xevo TQ,
Waters ) . a3 5544 . R Water Acquity BEH C18 {4
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SIAH A K 5 mmol - L™ BEFREL , i shHH B Ry £ M 5 it
FEREH 5 L. BAARVEBRR P an 3k 2 s,

R2 RIEEHIEE
Table 2 Mobile phase elution procedures

BffEl/min W E#/mL-min =" AV /% BY /% ik
0 0.4 90.0 10.0 0.6
0.25 0.4 90. 0 10.0 0.6
3.00 0.4 10.0 90. 0 0.6
4.00 0.4 10.0 90.0 0.6
4.01 0.4 90.0 10.0 0.6
5.00 0.4 90. 0 10.0 0.6

D) Ve R ST A BARTR G 2) BERR T R P R S AR B AR

JE i A B TR SR I FL S 25 B8 1R (EST) 5 7F
IEE TGS FEART, BAEHBEN 3 kV;
B FRIRE R 150°C ; TSR E R 500°C, TR
TR 900 Leoh ' HEFLR RS E K 50 Loh ™' 5 Al
AN 0.16 mL-min ™" ; K I 4% 2 8 MRM A%
2. 5 Fh NSAIDs 9 57 2% 1 LA B G i) PR AL 2 4k BR
N 3 Pr. , ~ "2 F

~—

%357 NSAIDs KRS VA

Table 3 Masg spéctrometry conditions for five NSAIDs

' e
NSATDs m/z i Bt e s almnent] N0 b 7 e )
BB TET )/ /V [ /oY /ng-L~! Fog- LA 4
e / 250.0 /. 2.13.- 22.0 15.0 -
WS R #2940 “ g / 4 lo.07 0.23
Xfi‘_b w ra 24J0 F ro ) 285 2= 2.0 | # 22,0 g )
Sivgy S A hos 161.0 ¥ Jf/ 47 2% 16.0 AR TIR I Rt 0,50
& ¢ J o E /
Ty, =1 F 110.87 1 | &f 14445~ 30.0 Y 46,0 @
7SS <7 357.85 f / | 0.09 #.0.29"
i & [ 138870 /4 b if 30.0 ,""“ 18.0 o
T 229.1 17000 ¥ 1) 182 22.0 16.0 0.32 1.05
f .““ 4 | 3 b
o . i 197.0 1.84 12.0 15.0
i; 253.0 A 0.27 0.89
PSS i 209.0 o 1 B 12.0 11.0
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RS g A b B AR ) TR A R
A8 R A5 2 P PR T A EA T R R T R 2 1K,
SRIE MRS wh e 3 W, e Jm HTMEARHE T, 5 AR
RIETH R 25 R IR IE SEAT € e, E i 2 i ok B2
£4% 1. 5,20, 50, 100 #1200 pe-L~" AriEdiZ
LRHEAHSCREL R >0.99. 45 W 5 A0 48 25 19 b
IR AE 77. 0% ~ 121, 5% Z |H].
1.5 ARG

ARBIFGTETX RIIKAA  NSAIDs 1A 9 AR 2
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T MRQ e e K FTR NSAIDs (7R 2 XU 1511,
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(1)

" EMC, _
2 PNEC,

K, MEC 2y K ) 7K 14 H NSAIDs 9 55 M ¥ Ji2
(ng-L~") ,PNEC Sy HiUi JCRLN R (ng-17") , Hol
1A AR SEHFIE AR . EC, M2 e IR e i, 27
7‘711%' L , AF HIPA T min ( ECSOalgea , ECSOdaphnids ,
ECo ) 27N I 2 5T 245 30 2 B R0, I A e 5
K IO Y e/ MA.

MRQ FYPEM AR #E A 24 MRQ <0. 1 i, NSAIDs
TRAPXF 7K 155 118 08 A 24 25 AU R IR KU 5 24 0. 1
<MRQ <1 A ,NSAIDs {& &P X KA B i AE A 25
XU R H XU 5 24 MRQ =1 i, NSATDs 1495 % 7k
PRS0 TR AR AL 25 RV Ay v R
1.6 Zitatr

K H Excel (2016 ) 2 53 #t NSAIDs 7£ K ¥
JKAA B 43 A R SR B IBM SPSS Statistics 25
BRA 43 AT 45 X 38 2 1] A 4% 2235 22 ] NSATDs Bk
BEf 22 b (BRI R 5 250 #1) s R A Canoco 4.5
A IS R EE R F 5 K K /K NSAIDs I 77 ¢ J
Z[B) (4 AR O& M (RDA 43471 ) 5 R A Origin (2018)

bl

A



2232 N A 41 %
B4y BT K W K & v NSAIDs IR A W AE A WAL Y NSAIDs SR R (B >95 ng-L7',
Al BKZ > 120 ng-L-') . S1 ~ S3 I 1 A 247 AR
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