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W OE gy i oK g B 2 51 A R (fluoroquinolones, FQs) A6 BT AL # 59k, v L AS IV RS SC B I K
75 FQs R vk B, SR IE 28 S 56 6 IE 7K v FQs i A B85t A2 8 47 20 W7 O 5 2R fE Ak i A 2R 5 325 A9 B0 i 2R gk 47 X6
L, R B S S0 B R R R AR DO K Y FQs AT RN . S5 R R M . pH=10. LAEWEEH 10 mL-min™', PEME
R Bl 8 mL, 12X Ik Bk 8 7% 3 S R A MCE J2 IE S0 R s AL AT b B 4 F s IEAC SRR ML), FQs [El Uk
N 62.319%~124.60%, FIXTFRHEIR 25 7 1.15%~9.90%, A AL ALHT b BE & F FQs IR N 65.07%~112.83%, AHXT#x
AR 20 1.609%~24.88%; 2 Ff 7 I AE IS GRS IR 11 F FQs, H7 6 Fl FQs £F 12 M REF AT IR, w3
J5 AR ARG T I 75 520 FQs 5 ik B R 81.31~136.07 ng- L™, A Ht A B Ak B 4% 424 7 00 V) 58 025 FQs L JB H VR B Hy
74.02~114.89 ng-L ™' i ad Fb 8 2 FhATAC B 5 75, & BIE 28 S 56 O Ak J5 B9 i A 2R 5 v BE 0% B8 v B AG DU 1 FQs 7 i
Kp A FRE R, FIE M T 19 Fh FQs Y AE o LA BRI 45 55 AT g A% MG 0 g PR BR B b FQs 4T F 2L4E,
A R T FQs (45 # $E IR 24 4 4

KHBRIE WK MEERPIAE s ORBCHARI ; BT IR AL ARSI

WM T A 25 i A4k (fluoroquinolones, FQs) 1E b B H ik 2 M —R ANEEHA Y, WHELA
PUR 0 BUREE) . BRI, BERIVE AR . ARSI RR R Ak v SRR R, BRI T E ol
K= FRFEE A S, AIFSR R, FQs 76 AR N & Sh WK N 298 709%~80% A BE B 57 4= Hi I 1Ar 5
A, 2 DA 24 s A HAR A T 3XCHE ik S AR SR, R 283 3 Tl i A R b 3R 428 U 46 T R TS L s A
ANFEHEREET, FQs WA IEATIFEL e £, SEUE R E I, r=Adid ZHiVERE (antibioticresis-
tant bacteria, ARB) , M55 8 W) LA K S0AE 0 AR 9 7= AR e A R P 55 I (Antdibiotics resistance
genes, ARGs) . XFRE R AR REMBELEW, HILBFEESRZEYRET S5FE, S
Yidh Z R REAL, B E ALY, RIEXHE SRR E MK E BB EAREY. 75T #
iR R AV I T B9 AT R B IR s i A et R, 2R R AR DN A B R GBI K
FERE 2%, A B K AT AT AR, DI A T L TR, BAEEZ HisW . HEiEH
T 22 PRSI 4 B 7 1k R EL AT e e 5 R R R BE B VR AH £ 3 HR K BT (HLP-MS/MS) ¥, T FF & i
S0 FE T FRIE KA pHAE . BRI BT 208 I Rk DRk 70 6 FH i 34 2 B B AR 1 S
s BHE: 2022-07-11; FAHHA: 2022-09-11
EEWE: W4 E S AT B H (RZ2100001663)
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B, DTS2 0 (S5 ) R AR E T, e P BOM T4 R S 3R P MR BE A 22 B0, L, K
HR I A R A0 A 2R AR IR Ak B 5 ik S R AR T

1990 4F, B A KT WORH A BUCBOR AT AL BT v RO fiE DY, (Hih T 1458 . K/h . Wil
VeI KW B R 22 5%, T IR AR M R Z MU R . 2R WA BT TR FQs
11 TR AR BASPERO AL, (0 3E pH AN [R) R 28 A9 [ AH 25 BURE 5 19 28 R0 AL, Sk 8807 3L 34 O LI K0y
Br, BAHERZ N RILE R . FAT, 5T K H g v B0 28 4T A 28 I i b 2807 2k oA
AT A E

ABFFERHIE AR B i, ML R IRE il 19 pH (E . 42 A 2 AR AS UL AR LR | R0 e
F8 P B R A X i A SEC TR B AR B A AR DT T, LRI K R 19 Tl U R 2 BT AR R AN R %
PETT B0 [T 503 I 0F W i ) 21 470 A 3RS 00 i Ak B 3 e AT DA Ot 2, R OO0 Tk A i Ak 753k 5 SC
B S5 12 AN RLR AR S FQs S5 2RI 0 A H o AT R, g 1P R I3 Hp e 34 A K 0 2B 3R (9 RS TEAS:
P IEAR S, oI K IR B P A 28 A T A0S 1 32 LAt 2 ik dle
1 SEEERsy
L1 RELBSHEERRE

SRR AL T AR TR, KN 1I5Skm A4y, FEEN 1~4 km; SCE S ZIEVE R A
HEA IR, JA oA A 2 SO R T B AR IR IR B A IR SR AR S, R TR o B
FEE 70% LLE, 205 A 30%. Sl BRI R, R KGR B O O,
FHIRMARM  RXIRSE, IR R A XTIR, JF LA SR Rt s IR 58 o J2, IR A P RO
BT, FRPEKTAHT BT, IR 8 R R il KA T8 e B ORI rp e, SRR A T K il R 52 g7
S, PR BYHE KA E , KR ] R o AR W5 4 IR AR A PR B R A 9 5 7K B I B R
) BT KRR SR, T 2021 4F 4 A RESCE B SE M RN RZ KA, T 124, R AL
BT 1o SRR R TAROR P IR ICE T 4 C ORIBA D, BOERBRAT

*1 RERER
Table 1 Sampling point information

SRREIX 38K SRR UGS SRR ALE i o
SCEGHTR s S1 K BRI AT 19°23'42.98"N 110°41'1.74"E
SCE TR S2 AR SO K HEU: 19°25'8.56"N 110°42'31.4"E
SCEGHTR s S3 NGEIRP 19°24'48.41"N 110°42'36.13"E
SCE TR S4 SN 19°242429"N  110°42'45.78"E

SCE RS X S5 K138 GRaE s K HERUL) 19°24'16.97"N 110°44'6.43"E
SN S6 B ARG X AN 19°24'56.66"N  110°45'36.99"E
iR S7 TR FEFRIAIE T 19°25'35.71"N  110°45'23.98"E

SCER B S8 FEFEHE 2 AL 19°26'24.24"N  110°45'29.93"E
CE KA ] S9 PIFEFRIF X 19°26'50.79"N  110°45'45.29"E
CEKICHS S10 ARSI b 19°27'25.88"N  110°45'36.09"E
XEKIdHE Si1 A4k 19°27'9.6"N 110°46'12.28"E
CEKICHS S12 HMNEEFRIE X 19°27'14.01"N  110°46'30.69"E
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Fig. 1 Distribution of sampling sites
12 ZEMEREE

WE I R AE RN MR (hdb w2 mis AR AR AR A, £ 2 O 4
(Na,EDTA) (43 #rali, J7INfk2#il50) , W (4% 2, ROESCINTIFICINC) , H [ (fa 3% 46,
Honeywell, FW#EEJEFT /RHASGARAR), LM (@igs, FEMCH/RBHHE P E AR A A,
ThermoFisher) . 7K 3% J# [ #H 25 B Oasis HLB A (K #7845 Waters, [E) , A @ 50 -— 5 PUA%
FFER I SB35 {X (AB SCIEX Triple Quad6500+, 3 [) , 4x H [ AHA<HAL (B HE 9000, IE) .

1.3 BEEERIWEIT

ARG R AR XTI 19 M | R AR . WIURIR . AR A . SRR, BiRT A .
WP RPURE . RN R EEVDE . FER . RRERVE . WRDE . R A i
BLOBEWE . "AmE | Wi AE | ARV E . KIEYR) #H T BT, AR SRR
(100 mg-L™") F F B B 22 1 000 pg L' BOGEAF R, - HIEAF 0 AR B 10 20 5. 10, 20, 50,
100 pg L' MR A TAEW, FLAHIME R fEf 2.

V7K HE R B4R 50 mm ., FLAR 0.45 pm 09 ffL ok DB B BR ok h 2 5, fF 2ok S BT OK (1 L)
FAAR CURREE IR AE T 4 C VKFE T o TR ARAL B K FERL T 4 C vKFEHEOLIRAE, FEM. R IEE M
KFEHAINA 025 gL Na,EDTA, H TRy HiAER, Bk S &E e 1 &4 o, HERmEEK,
P LRSS K AR pHAE (3% 2) 5 BEANFESOIA 50 ng MARAE, 00 [l 38, g 4 S0 50 0
3AFATHE . 20 mL (9 HBEAT 6 mL ZH /K R UE 1% Ak HLB A1 5 %508 9 BUR AT L U8 (R 2) , FEah
R 5E IS B A AT HLB A (55 min) , ZJ5 FH B EAT VeI o VRIS . 8 R A WA AT T8
ZJE B E A 2 1 mLo R R AR R BT 2 g i 08, SRR SR A R W3R 2, B
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*®2 MAERENEAEIERKLERT
Table 2 Design of orthogonal experiments for pretreatment of antibiotic test

pHfHE(A) AR (B) FHRIBIEITER (C) VRN (D)
IEAE SE s 4

Bl KF BH/(nmL-min") kP v K Bfi/mL  KP
1 8 1 4 1 MCE 1 4 1
2 8 1 6 2 Jek 2 6 2
3 8 1 8 3 PTFE 3 8 3
4 8 1 10 4 PVDF 4 10 4
5 3 2 4 1 Jede 2 8 3
6 3 2 2 MCE 1 10 4
7 3 2 8 3 PVDF 4 4 1
8 3 2 10 4 PTFE 3 6 2
9 7 3 4 1 PTFE 3 10 4
10 7 3 6 2 PVDF 4 8 3
11 7 3 8 3 MCE 1 6 2
12 7 3 10 4 ek 2 4 1
13 10 4 4 1 PVDF 4 6 2
14 10 4 6 2 PTFE 3 4 1
15 10 4 8 3 Jek 2 10 4
16 10 4 10 4 MCE 1 8 3

H: MCEMIR A 4E KNG, PTFENR I LM, PVDEN R M LN

BRI, RAFTF 20 C, FF LA, 7E EALET, BIERENEIRIEIRS . BT kdiE R
Mo, REOUERAE, ERSLR AR 2,
14 LWEHRIUTERE

{4,345 > 00B-4723-YO(LC Column 50 mmx=3.0 mm, 2.6 um), #EFEHEE K 10 uL, RN 40 C, W%
R 0.40 mL-min's JiEhAH A 0.1% WKW ; W ahAH B o 0.1% W IER-C W . 6 BE VR 72
Bl AR 1 min AT 3% WEhAE B, SRJ57E 13.5 min N M 3% Wi shAH B V25 16 %= 95% i sh AH
B. Uik e IR S B R, CRHE B FRACR A, K X 2 R B

o 8 R I e 2 U I K IE B T S B HRTAE K, A 1L KR IINA 50 ng A9 FQs FrifiEdh, AR SCI0 41
EE 3, A Fnds RO gt R X)) .

C
n=—x100% (1)

Kb g NGRS EI P E R ; m HINAS] 1 L KEE P A FQs bR S Y B i, m HL
50 ng,
1.5 AL EREEIE

HR 4 1E 22 SL 45 Y Bl O AT AL BE 25, A 2 B g A B AR X A OK BE AT R AL B, SRS
K FHWORH €233 £ 56 5 3% (HLP-MS/MS) ¥: X1 Bij 4b 38 5 69 /K BE gEAT R I, 5] Bk 5 S ik v a9 /i b B 4%
R0 BN FQs i H HE BEFEATXT B, DLYGUF 1F A8 52 16 J5 B4 7 e i ml A4k o
2 #ER5T
21 EXELWHMUER

AS[E) B A AL PR X A B R ICR A — 8520, FE KRR AL B RE R & pHL, 2 AR IR
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RIS R MO 3R P o 1 AS [] DA B e 2K B ) Ao JB0 347 2 5% Il A0 23R e sz i) o e R 2 9 5 Ot 4 1
LI ) (GB/T 27404-2008) 1 (23K, PiA: & RN 60%~120%. 1F 38 52 52 50 45 R W3 3 Fik 4,
ALEL: EERHT 3. F54. W5 7. fi'5 8. T 9. 4T 10, s 11, &' 12, 5
13 K 5 15w, S8 B o A DS e A= R Y BLBCRAR T 60% BTG &L, SEH g5 1. %5 2. H5 5.
Ui 6 Mo T 14 Yy Bk 7 R U R S B A R 0 RCR>120% TG 0L s 76 16 U0, SE56 4
516 W45 R 5 B A R B AE Y, S B ER O 62.319%~124.60%, AH X AR E A 22 4 1.15%~
9.90%., TESCKgw'S 16 1, A 14 F FQs ML % >90%, 4 12 F FQs BY [H % Ky 90%~120%, 4 8 Fif

%3 TCI. PIP. DAN., OXO. ENR. FLU. FLE. CIP. LOM, MAR 10 T4 ZOINREAX LW HER

Table 3 Results of orthogonal experiments for the recovery of 10 antibiotics: TCI, PIP, DAN, OXO,
ENR, FLU, FLE, CIP, LOM and MAR

S LR EISER S I %

%y #B) HFRKC) MLEMD) e pIP DAN  OXO ENR  FLU FLE CIP LOM MAR
1 1 1 1 1 14722 1442 7051 12339 127.61 152.18 128.12 126.07 118.89 117.61
2 1 2 2 2 112,51 15524 87.98 154.65 111.76 12553 152.76 124.87 105.71 106.12
3 1 3 3 3 91.67 91.13  22.61 15595 3549 161.17 69.13 5045 45.16 44.55
4 1 4 4 4 12491 166.09 9453 90.64 11681 116.85 1556 1333 111.08 108.59
5 2 1 2 3 126.59 18147 11525 168.87 13299 155 12582 14699 121.05 125.74
6 2 2 1 4 106.02 17924 9435 7521 129.1 116.02 151.13 163.83 104.75 112.39
7 2 3 4 1 566  89.00 6277 565 72.14 4705 8671 7949 60.51 66.31
8 2 4 3 2 13934 117.65 63.52 169.63 112.86 12928 13137 127.81 12656 96.84
9 3 1 3 4 3725 5119 89.38 7634 2733 6371 5085 3021 63.94 108.49
10 3 2 4 3 8113 39 5679 75.64 88.85 102.54 10593 4655 728  75.08
11 3 3 1 2 9645 3137 6322 87.16 8688 12207 11274 42.82 8281 8LlIl
12 3 4 2 1 4059 1393 2018 3121 5257 7168 64.17 4492 4591 13.88
13 4 1 4 2 86.89 12997 62.67 103  89.93 7601 129.83 107.79 90.43 95.61
14 4 2 3 1 123.95 12399 70.09 14177 113.17 160.52 142.55 10539 104.83 102.07
15 4 3 2 4 77.03 1014 5549 8835 6844 11535 113.69 80.57 7871 77.53
16 4 4 1 3 11701 6231 117.95 8653 11827 124.15 9398 93.88 9123 1246
K, 806628 7836.1 722841 652573

K, 824134 807691 774529 7637.62

K, 496875 554823 708294 7101.66

K, 726128 70764 648101 7272.63

K, 10614 10311 9511 85.86

K, 108.44 106.28 101.91 100.5
K; 6538 73 932 93.44
K, 95.54 93.11 85.28 95.69

R 43.06 33.27 16.64 14.63
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% 4 NAL. NOR. PEF, SAR. DIF, SPA. CIN., OFL., ENO9 #i4 ZEINRIFATSHER

Table 4 Results of orthogonal experiments for the recovery of 9 antibiotics: NAL, NOR, PEF, SAR,
DIF, SPA, CIN, OFL and ENO

I s IR %

9 #(B) HEKC) JIED) NAL  NOR  PEF SAR  DIF SPA  CIN  OFL  ENO

1 1 1 1 1 15822 12901 6416 9937  143.94 9527 13569 1177 12633
2 1 2 2 2 13371 12396 8041 91.01 107.81 6846 13271 11198 116.09
3 1 3 3 3 11899 5832 2765 406 5457 3189 157.68 3649 5131
4 1 4 4 4 4293 13562 8253 10645 11568 7615 16842 118.19 12837
5 2 1 2 3 133.08  147.06 9566 10580 12645 7234 17035 1367 14229
6 2 2 1 4 10044 15039 6843 12737 139.03 7243 12455 11666 138.68
7 2 3 4 1 2017 7498 5237 6432 67.01 3805 5636 7023 7043
8 2 4 3 2 12098 116,65 49.17 127.69 15028 123.01 133.84 10038 113.87
9 3 1 3 4 5823 6325 7546 11011 12293 4689 8595  53.19  67.37
0 3 2 4 3 3701 5618 5093 79.67 922 4679  110.65 78.09 10231
1 3 3 1 2 5541 5725 5556 83.59 10007  70.02 7402 7995  102.09
2 3 4 2 1 3017 1635 2062 5857 884 5013 5051 3373 56.36
3 4 1 4 2 2743 11183 6068 7032 7547 3757 14301 95  105.56
14 4 2 3 1 135.15 10871 6335 8121 11687 8337 22124 10623  100.93
15 4 3 2 4 98.63 8609 4973 5109 5838  32.66 13216 8034 8221
16 4 4 1 3 9831 6745 6884 9361 637 11099 9935 9847  98.43
K, 806628 7836.1 722841 6525.73
K, 824134 807691 774529 7637.62
K, 496875 554823 708294 7101.66
K, 726128 70764 648101 7272.63
X, 10614 10311 9511 8586

K, 108.44 106.28 101.91 100.5
3 6538 73 932 93.44
K, 95.54 93.11 85.28 95.69

R 43.06 33.27 16.64 14.63

FQs A [FR 3R 90%~100% .+ BRI Fjiss 50 i Bt DX AT e 2 4 Fp 2% 1 LRI A 25 2R .

JKRE pH AE AT DL Se AR H AR 4 /0% B 7500 1) B8 T A s 5T 7 A R B, DA 52 i Iml e S U8 5 ik 5 3k
H1, pH R 2~6 B, pH=2 Y ME il 2 P A R MR R 4T, H 71.3%~87.2%, ikl pH {E 1T+ 5,
ISR ST B, (HAR X BPE S AT IR SR B0 s WA IRl R WT, 4 pHE M 7 I, MV 26
PR R R BT, X TT RS M R A pk, (AT DG, T AR 5E 9 Bl pH {8 10, 5 pH=2 (Y4
REERA —E 2R . X 0] HEJE 1IE 2 L5 1L 2 v 4 R ig g 1 J6 W VR S 8ohu A o iee, IRk
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PP R R 5 i8] BE -5 e A R A b i BH RS VR ) s v T DS B AR 2R AR Y
T AE Bk S o FRARA OO, A AR AT A Pl A PR T pH E 11, SR BOA €3 -2 O v I E X K
5Ff (NOR., FLE. CIP, ENR, SAR)FQs MR SEFTIE , FQs ISR Ky 84.8%~114%. 45 R 54
WS EE AL, B T NOR IR E m4h, Hofth 4 Fl FQs 01K L IE A 5286 A%, 1 I IF A2 S s
A& J5 110 i Ak B Ty R 3 T [R] s Vg K e 2 B FQs A I -

FEM I HLB & 4 Hirfb &9t , e SPE /1) — N EE S, FEd g — A E 2
PP S 8. — Mok, A B, ISRy, (ERE T4 B ) AR A i SR A
dat e, HAREE WA HLB A LR AR A RS, &S BCRRA, teah, YEmRHEA
RS, 2%f HLB AF L& 0 HArfb & WU SO A — @ sz, Yelid &2, v ie S SueiiA
F0 43 1T B ARARE 5 A T A 38 5 % e i DA R e O SR B T 55, AR 9 0 e A R O s R ok IS 5
i 50 A M50 AR —30, 7058 55 RS R b RE /NS, & XUB AR 0 7 kB X 3 bR ik
YR IERAT —E R, N [F A S TR B AR W B RO AR, A O ol R s i A% i
FoRE X BT AR 2R [0 5 e i A R . ARWF ST 4 FP AR EAT IEAC LG, A5 W B FQs A Ak B
FEEAM T . pHMEA E 10, EREFE N 10 mL-min™, FEBFIHE A S mL, #1228 5 i) 1k 25 51
FEk MCE.

22 ARIETAIESZME T 19 FIEE T 2K 4E F O WRLL R

]S % 1 &5 SR 2 B4 5 i 3] 5 22 LC-MS/MS Kl i 25 5% . Ik J5 5 A O 4k i A Ak 2 J7 325 1) [m]

W A ZE LR 2 s 3. fE 2 WTLUE 1, IER LR AR 45145 19 FQs ISR K 62.31%~124.60%,

150

140 R s e
130} T [ | #bbfermmmmiges
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TCI PIP DAN OXO ENR FLU FLE CIP LOM MAR NAL NOR PEF SAR DIF SPA CIN OFL ENO
R AR

V5 TCI-BLLE I 2 s PIP-MERTER s DAN-SA Yt ; OXO- Wk s ENR-J 7 i s FLU-JRFF M, FLE-JLB VD A

CIP-FRP I £ s LOM- b 52 s NAL- 252 s MAR-JER R 5 s NOR- RV J2 : PEF-BAJRID B2 s SAR-IMHLVD I

DIF-TURI A ; SPA- i 1T 2 ; CIN- P K OF L4800 fit s ENO-IRIBID AL

B2 RAUATLEZHSEXRUERLEFAGEMERERE

Fig. 2 Recovery of antibiotics for the unoptimized pretreatment condition and orthogonal optimized pretreatment condition
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19 2407

VE: TCI- L2 A2 ; PIP-UR R ; DAN-TA LI 2 ; OXO-TE MR s ENR-TEL# VD S s FLU- iU i s FLE- S8 0 A2

CIP-FRP I A s LOM- 10 5 s NAL-250ER s MAR-JERAR V0 5 s NOR- i AL s PEF-HE S AL s SAR-VD I

DIE-RURY 2 s SPA-w) 1T £ 5 CIN-PH 570 i s OFL- 4 Vb S s ENO-R 0 Kt

B3 MACATAEEX L RMAUBTLIRFZ M T RN RIEFAIBRE

Fig. 3 Recovery improvement after the optimized pretreatment compared to un-optimized pretreatment condition

AEXT AR M 22 1.15%~9.90% 5 A AR AL i Ak PR RT3 65.07%~112.83%, FHX A i 25 4 1.60%-
24.88%; TEMUAL)G B 19 A £, A 14 B FQs Hi Az & MR L 5] 90% LA I, i A Ak wiy &b B
T RA 7R FQs ik 3 90% LA 1o MBI 3 AT E T, TEUALRTAL IS, 12 Fh FQs IR A 4 5
HAP A 350 FQs MR I & T 40% Lh I, A 7% FQs MR I & T 20% DL I, HIEHA 7F
FQs BARAALTT AL B MISCRAR . X AT RE S FQs J& — 28 N T & By 4-ns i i BEAZ 1) 4k 2 5 e 1 25
BAH 24 pK, H %, Bl pK,=5.5~6.5 (—COOH), pK,,=7.8~10 (—RNH)®, HiX 7 # FQs Y pK, J&
T 5.5~6.5 (—COOH) . #tXF 2 Fhiiab B Iy & #4750 81, FILLE 1 7 Bl FQs 78 2 Fh 45444 T 9 [ %
¥R E] 60%~120%, AT, DLk a0 Ak 3 7 i 305 K i 19 B FQs B Fi kb B
2.3 ELPRHESENESERILE

R T IR UEAS B 5 ST B FTAL B i, AR AL R OE 58 S0 45 L0 BE B A E, I A T
EKHAERMEBIEN . RO ETTAAIIr %, JE RAE S ARG pH (H 2 10+£0.05, IR # LR
7, BT EIATHTAA; [F A5 R UL AT AL BE A& AEU R BRI FQs M3 | £ B4R R ik
JEE D R o R B AT X L

1) 8RB MK s i A S he AR A R A5 R . SR FOL AR A i Ak 3 I R ST 12 A SRR AR
19 #f FQs #EAT R, S5 DL IET 40 FE 124 RAE b, JEAG 11 Fh FQs, £ TR AF A5 ST AT S3,
PIP, CIP. FLE., PEF. NOR. ENO 7£ 12 RSB K 1 o FQs fE R 1EPiA &, XA
W% AY1EF, PIP. FLE, CIP, NOR. PEF, ENO %5 & B H i J7 U8 B I 3 2000 45 Fl 2% 22 A 440 i
PO R AR B, SRR T AT SR TP R D AN, (EAFE RN KT
it B 259 6 ] ) e, CIP 968 S 2R FH 25 ™Y, (R 7670 SR8 0T 5 R FE X 12 A SR AF s 3k
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Optimization of pre-treatment method for liquid-mass spectrometry of
quinolone antibiotics in seawater

QIN Yonggiang', REN Xiaoyu’, JU Hanye', ZHANG Yankun', LIN Yubin?, WEN Shaobai', DIAO Xiaoping""

1. Key Laboratory of Tropical Island Ecology, Ministry of Education, Hainan Normal University, Haikou 571158, China;
2. School of Ecology and Environment, Hainan University, Haikou 570228, China

Abstract In order to quickly establish a pretreatment method for fluoroquinolones(FQs) detection in seawater
and accurately test the mass concentration of FQs in Fengjiawan, Wenchang, Hainan. The orthogonal
experiments were conducted to analyze the pretreatment process of FQs in seawater and compare it with the
recovery of the unoptimized pretreatment method, and the FQs in seawater from the nearshore culture area of
Fengjiawan, Wenchang were also tested. The results showed that the optimal pretreatment conditions
determined by the orthogonal experiment were following: pH=10, the loading flow rate of 10 mL-min”', the
amount of eluent of 8 mL, and the use of MCE as the filler of the needle membrane filter. After the optimization
of the orthogonal experiment, the recovery of FQs was 62.31%~124.60% with the relative standard deviations of
1.15%~9.90%, and the recovery of FQs without the optimized pretreatment conditions was 65.07%~112.83%
with the relative standard deviations of 1.60%~24.88%; 11 kinds of FQs were detected in Fengjiawan by both
methods, 6 kinds of FQs were detected in 12 sampling points, the total mass concentrations of FQs measured in
Fengjiawan after optimization of the pretreatment method were 81.31~136.07 ng-L™', the total mass
concentrations of FQs measured in Fengjiawan without optimization of the pretreatment condition were
74.02~74.02 ng-L'. By comparing the two pretreatment methods, it was found that the optimized pretreatment
method after orthogonal experiment could detect the mass concentration of FQs in seawater more accurately and
could be feasible for the determination of 19 kinds of FQs in seawater. The above results can lay the foundation
for accurate FQs detection in the marine environment, and also provide a scientific basis for the control of FQs
in Fengjiawan.

Keywords seawater; fluoroquinolones; liquid mass spectrometry; pre-treatment optimization; orthogonal

experiment
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