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BER, BARAE, FAME, 5. AR -2 OO € 33% - — T PUBRAT S T3 1 0 2 Y v TUAR A v 13 b SRUME IR U A= R 0], PR TR
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FH 1 RH 2 B - 153 S8CTBORH 40t - = B DU AR AT B B B
TR0 W DU 13 s W 34 B 8 i A R

EAA, BRAE, A THRR™, A%, 280, F LA’
LA T RFRBE SR TR%bE, [ 200237; 2. S FEE R FRER=UF 50, M 510000

W E N SHERE DO T R IR ST AR R IS YRS oL, SR [ A AR IR - RO 1 - = S DU AR
ER TP B3 (SPE-LC-MS/MS) 5 AR, # 7 THE PSR v 13 B FQs A I E J7 55 % /8 S50 R 46 3% - = R DU AR 8
I 5 3% 22 I 1 W S A 2 (MRMD) X FQs #EA T4 B A I o 25 R . FEMRAL LR 45 F T, 13 Ff FQs MY BT ik
B} 0.50~100 pg L™, BAbrfbA PR 5 AR BT AR b 5 T Wk B P et O R R I (R2>0.99), kA
PR & 0.003~0.03 pg-kg';s FEMAR & M 1 pgke Fl 10 pgkg' B, 25 [ A0 F5 9 F 2 8] 4 R 73.5%~124.6% Fil
67.5%~118.5%, X} A5 i1 22 (RSD) N 1.0%~9.7%(n=7); VLWEHEUTAY) N 3L, 13 F H x4 09 hndr 81l R
67.7%~142.4%, RSD /NF 10.2%(n=6); 1 1% J5 & X T 9 B XM PR LA T 13 Bl FQs 1Y 5% B4 ik A7 T SC s
W, WY BRI BERE, bleugke!, ERVE. MRV EMBEYDERESBIRZ, F0Tugke!, %
7S T X DURR Y 13 Fh FQs BY R BRI, B . MERR IR, & TR DL 13 A FQs 1Y
WIAE o AR 5T AR 1T R VA 28 T35 R I SR AR B0 2l B B R S

KHEIR) A AR R - OB (R - — E DU AT R R T RS s VRO RS bR R ik

M U R S BT 2E & (fluoroquinolones, FQs) J& H Fii il B B — 26 AT 2, JEALE 14
4- M IR . FQs HAPURIE) . ARSI . HIRFCRWORCREF 5 HAST R 24 T 58 3T 24
PESERE S, ORI MR TR W 22—, BT, FREAEA TR S h A R A
Hy3.57x10%t, SR HERSTIZ PR RZ—, JUHTE R R GE UK IR G AT M B R B S T
AR, & FQs A- ™ & AV & AR W i, PREE i i FQs (18 Ok 8 2 o e T g VE TTT
FUYy A Y 8 B FQs 5% BE, R0 BN 0.478~47.545 ng-g ' HPEIE VLAY K 6 Fh FQs 5%
B, 5 BN nd~52.90 ng-g MU ) YAl TSR 0B PRt 6 Fh FQs AR B, R Ak
0.03~15.60 ng-g ", FQs L& i il N g Ve LAY h Ry s e 2 — U Wi DAY Th AR B Y
FQs il i T B S AL HE AR A S R G, X AR AR IAEE Ko A Al B A ol ™ o g B>, R, FQs 7E 3
355 v 1 5k BR RV AR KU 52 31 [ N AT G2 )z G

Bl T K IR FEBOR Y H g E 2D B K IR 58 7 it SR A B bk, F B R K R 58 7 A5 3 T
i . 2020 4F 3R [V K FEFE T RN 1.99%10° hm?, 7K FRFE 7 i AF 72 f 5k 2.14x107 t, Fam L eR
Wi EEA: 2022-08-31; A AHA: 2022-11-15
E¢WB: EEREAH AR (2018YFC1801602); st/ g PR Bt i B A BB 55 % I (PM-2x703-202011-318); 7 R L2 4%
PEBMIFBE F 56 A BBl 55 % T (ZHT-ZX-2022-0065)
E—1EE: BFF/F (1997—) , &, W+, 2742698264@qq.com; RBEIEE: T 2% (1987 —), B, WM+, T I,
505917972@qq.com
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— O B 2 Vg 7 g AT R AN IBTIG N, FQs MR AN WIS N, AXAT 20%~30% 1) FQs 8% F1| FH 5k 1
W, HARYLUsOE s 09 X HE AR SR B b, it W B L DTREAE T & TR A Ui 1,
B E FQs 15 4 Hir, CAMRZEE XA FQs JFJE THF5 . X SeWF 5 FZ L K
PR RO DR R0 i B R i B SRR, 1T TR VR TURR 0 FQs SR A A W B 5
B, AR R WA K

AW ST B g K SR FE VTR vh AT REAEZE 1Y 13 B FQs, 2T SPE-LC-MS/MS #i A, @7 7 —Fh
P . AERR A E 5, S TR DU T 13 Bl FQs B RIS 5 I %) N S S X TR TR
VEAT SRS, LI 8 ORIV UK 3R 5L FQs 75 Y 18 20 A AL, Ol 4k 1R K 2 4 I S R L
5, MU FQs IR E RS
1 SLES
L1 KF S

FRUEI & WAL HE 8 P V) 2 (fleroxacin, FLE), %P2 (ofloxacin, OFL), X% 5> 2 (pefloxacin,
PEF). 1Kifi?b & (enoxacin, ENO). W I) A (norfloxacin, NOR), ¥ ) A (ciprofloxacin, CIP), R
WU & (enrofloxacin, ENR). A% VP& (danofloxacin, DAN)., i) E (marbofloxacin, MAR), 3
> B2 (difloxacin, DIF), 7> $i 7> & (sarafloxacin, SAR). % H M (flumequine, FLU) Fl IR 5\ V> 2
(nadifloxacin, NAD)13 # FQs HAx¥ . 1 MY (TP F2-dS) B 3 FhgE R As (LA T RE-d5. 36
PIVD AL -d8 FPC,-95 H ) 0 | R B JRIE AN ), R W, Bk B 100 mg- L™, #£-20 C
TEECARAE . 5% HR—0.05 mmol- L™ H i e Al HH TR A 1A VR (R R LE A 10 1) i B WOAS ) VAR B2 1Y
PR TAEW

WRFEM PR PR, W SR ARAR), HEE(PELE, ERHRAES AR
). o (tPE B, BREFRESARAR). R (P EGH, U5 TIRARAR). Oasis
HLB [& A% Bk (6 mL, 200 mg, 32, Water AH]), C, WAH 15 H (4.6 mmx100 mm, Fi4% 2.7 um,
E M, RARHCABRA ). R (b ERE, BRI A R A A B A A (b E
JUR, IR R R AT L R CR Ak (b E R, BRI iR A IR R . R B
(P E LM, BRERHERGABRA ). 045 um MRS LR AR . 55 8% 2 0.22 pm Rt iR 8 AR ([
JUH, E AR A R F] .
12 UFES5RE

ICES B v 25 A48 KA (T, B, fEIRIRG A (L, ILE). Bl (L, B,
Fotector plus(PFCs) /= il & 4= H 2l [ A 2 B (f B, & FH). MGS-2200 & W ik 45 12 (H 4,
EYELA 23 Fl), o RO (0 - — F DU B AT e I B K FH A (GE 11, Water 23 A), SCQ-1000C # 75 Ji%
VA (L, A E).
1.3 t#FmiatE

DLRT BB 58 S A U0, XPUCAR Y b 13 Bl FQs K I T ik BE AT OE A, a7 — b b o B R
FQs B .

PRI 1.0 g &R VR T 1 (R VR TG DU I 5 KR — R 1% AR, X 22 42 USSR 52 )
T BCRT Z WG ASTT) BF S o 07 5 R, BT S0 mL BELOE Y, A 50 ng AR IR AR (TP 2 -dS),
BECHHE 2 120 )5, A 10 mL (9 Z i ARy 5 R 28 M O G VM (AR L 1:1). 7E25 C fE IR
T, LA 200 rmin”t 193 BE AR 10 min, BUH B O E, AMGEE.OHLF, LD 2 500 rmin”!
M3 B B0 Smin, W EVEW, EEAEW LR, &F LEW. K5 H&8aACK LR REE
500 mL. ik 221645 i HLB [EIAHZC G, i Heidrfb. HLB AEMKYUOH 6 mL A% . 6 mL 7K &% 6 mL
R AKE W (pH=2) R PEIG AL, FEME RS, M 10mL 0.1% HF g FEE, L1 mL-min™" 093 B UG
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/MK, RSB BOSAE T A L, YRR A W A e VR 4 BT, A 20 ng #ERE AR (B VD A -
ds. NP A -d8 FIPC-F H M), )5 H 0.5% H R-5 mmol- L' F R 44 7K 75 RN HY B TR A 1 T (PR AR
b 1) ERE 1.0mL, WHEIRA, i 0.22 pm RECPUIEE, 750,
14 LB/ EH

D) (3% 54 . (3% 4 4§ CORTECS® C, 4 (4.6 mmx100 mm, 745 2.7 um, JE[E, Waters 23
ml), WEhAHHR 0.5% HZ-5 mmol- L™ H MR B /K WK (A AH) ATHI i (B #H), W# 4 0.5 mL-min™', #Hi
40 °C, PEREARBIN 1L, BEREVEBEARF N . 0~1 min 4 20%B Al ; 1~11 min & 20%~40%B H ;
11~14 min & 40%~95% B #l; 14~17 min & 95%B #; 17.0~17.1 min & 95%~20% B #H . 515 & 58 1%,
J& SE A 2.9 min,

2) RIS, BT MBI BB BT EEE N 5500 V; A AUE SN 0.18 MPa; %4k
S TJ1R 0.45 MPa; HiBIAUE J1°8 0.45 MPa; KU FIRE N 550 °C ;5 Rl 77 =00 IE B AR 2 %
A=A o R 7
2 ZBR5iTie
2.1 AR MHEFERMMMK

1) $EBOR A8 . SRR AT DL 5 H bR Y /2 B 0 B AL AR AR, DT B ) [E] s
o RMFFRATFRHEBOE X FQs B ISR, AFRXTL T 2N . WEAFERZ MRIEGHR . &
i - A R % PR 5 VS T 3 i 4 BBV X B £ 43 Bl 50 pgkg ! TSR A 4R BBOSCR o I 1 s,
MW R CHEE, B T B e s R, HIESCRAUN 20.29%0~36.9%; 24 48 BUR A Y -
Fy 6 TR 2% p i WO & VA VORI s R s AR SR v AL, EIL IR B BT,
56.5%~62.6%; i 4 42 Wl o O E A7 15 1R 28 vh W TR & WA, K T 13 R FQs, I i %y
57.3%~1263%. X RERAE b LGS THEE, A8U58E | THE, B A MITE KR
T, B 245480 FQsPY; il A B EDTA- Mcllvaine 2% Wik e S D Hi 4 2 5 4 8 B I
A, eSS RN EPY, B, ARG I kB G -Fr e R 2% wRE S R IO

2) PR LB DEAk o ASTR] LGB 1) 20018 FAy A58 1R 92 ol (9 A P R pH (B A BT AS TRl XoF T e 3R
MSZ M AF R . Ry T ORI L Y &8 -7 46 R 22 ol TR 5 V6T FQs A RTIRRICR, , AR B 58 5% Ll
T ONEATIE IR 2% thBOR AV W (R R EE S 9:1) . AP iR 22 vh il A B TR A 1 W (KRR LA 1:1) X 5
B BON 50 pg-kg ! BINEE BB BRECEOUR . WA 2 B, 24 2 R IR 28 vh R A IR WA TR R

160 250
ZIE-FRERR (T J99:1) 7
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Fig. 1 Effect of different extraction solutions on the recovery ~ Fig. 2 Effect of extracting solution on the recovery rate of
rate of target substances target substances
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9:1 I, B Ub AN, 12 0 FQs # I Z N 19.9%~137.3%, AR AEMR 22 4 2.7%~16.2%., %
WEMRIRCR RS FEETREE: A& Ed R, RGO STHEYARTEERSG, HHs
25 WANOREERER, RIRMAENR ST L, TIags R, 2 bliscor; YirEms b
WA RS IR A W WARBUL S 11w, 13 Fl FQs (19 151 Rl 66.0%~126%, 1 X Bk e i 25 4 0.3%~
8.8%, FEA AT AT EOK . B, AR ERAERFRMBN 111 19 O AT IR 22 vh iR 6 7 T
VE N 2 OB HEA T AL L,

3) ZE U KR FE . B ZER R A B XS FQs (19 BISCRCR , A 904 B 4% 3047 1H R Bk 7 42
B S AT 1E R iR 3 PR AT R R 2 A O AT R LG, IR A3 50 kg WS A S 1 K
BINE 3R ATLUE S, YRBUEE R AT, 13 Fh FQs (1 [BICR A 70.7%~132.5%, F X5
WEM 22 K 0.9%~7.7%; 45 T 1H IR BT A, 13 # FQs 1Y B % K 65.5%~138.4%, #H
X HRAEDR 254 0.05%~11.0%. £5 LA H1, TE R 3 35 i EE IR R 9 in 4 75 A2 B 2 Bl AU X FQs 1Y 2
IR AR Y, HLIEAS W 2 A o B K 2 R 38 i Ak B () RS AR, AR O i A BE B R A E
TR 0 7 A S AT PRI

4) fE PR B ) e B . — ROk UL, THIRIRG BT K, SRBOR S HE RGBS, il
R o N BIF 9 TE IR iR 5 B (RD X FQs Y 1 IR R g R, AR F 5T 6 E T 1E IR PR % B R 10, 20,
30 min X 5T 5 43508 50 pg-keg ' WS INFE a9 SR EORCR o WnE 4 FroR, Y E IR R 10 min B, 13 Fp
FQs B IR Ky 74.4%~136.1%, FXFARUENN 22 M 2.19%~32.1%; 418 IR IR 7% 20 min B, 13 FF FQs (1)
[ % H 65.7%~143.4%, AT FRUEDR 22N 0.1%~6.8%; 4 1H 4R % 30 min B, 13 F FQs A4 [l it %
9 62.9%~134.4%, FHXTFRAER 221 0.9%~12.7%. %5 EAlH, AS[R]E IR 4R 3 B (] %) 13 Ff FQs [l iR
Y 52 W) AN K o 2 4 7 BF 18] 24 20 min B, AHXEBR #E A 22 5 35 (K T 10 min A1 30 min BF 5 A XF A5 1 D
25, R, AW A A B IR AR5 B 18] 24 20 min.

1507 Ay SRS 160 PZ410 min Y20 min @30 min
N
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NNAN & N\
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= N .
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Fig. 4 Effect of different shaking time on the recovery rate of
target substance

Fig. 3 Influence of extraction and release method on the
recovery rate of target substances

5) TER PR 9 W B AR B . P B AN TR FE IR IR 9 TR X FQs Y IPSCRCR , AR FE AT L T E IR IR
JE 15, 25 . 35 C X4 50N 50 pgkg ' BIMAE S ISR 0K . WnE 5 i, M E IR G R E R
15 C i}, 13 Ff FQs [ ISR Ky 72.0%~144.5%, FIXTAREm 25N 0.3%~20.4%; 41HIEARGIRE N 25 C
i, 13 Fh FQs 1Y B R Ky 67.5%~137.1%, AH X bR HE A 22 4 0.4%~6.6%; >4 18 I % 3 i B oy 35 °C
fF, 13 Fh FQs B 1% R 70.6%~149.4% , FHXT A5 EN 25 4 0.9%~5.7%., 25K RV, H1EER G &



320 KB T R % 17 %
JE R 25 C B, FQs W Im i & R e 44, BRIk, 1807 A5 c NN25°C B35
ARG e 2 A R AR 35 R A 25 °C 160
[ AR A% B Ho At 25 0 Cln AR AR HOR: L B i
FERRE . BEBLIR RS TS5 TR dyr o ) N
2 BPE K SR 17 OGRS B R ke =)
Fik, =
22 (EKHHBERGEL o
1) (il 5 PR S B RIIE AL . FQs £ B |
W, BA MK . BP0 & N 0 YA
B, CHEIE T FQs 5k ¥ 1y 737, I, A R A A Ao g do do do Go R
X} l:l_’l,gT Kinetex?C s ®(100 mmx3.0 mmx2.6 yum) Oﬁ‘\éﬁ\gﬁk\%’g@%&%\%@%\@\%@%‘//@\}//g&\}l\%\/\%ﬁi@)

(A ). XTEERRA-C,®MS C, (100 mmx2.1 mmx
3.5 um)(B £F) fIl CORTECS® C18(100 mmx4.6 mmx
2.7 pm)(C #1)3 B AS [A] R A2 1 C g 1Y 43 B 2K

5 ANRERSIEE X B R4 R E SRR m
Fig. 5 Effect of different shaking temperature on the recovery
rate of target substance

R 45 REKW], CORTECS® C X 13 F FQs A 43 B RUCR | W& IE 1w 7 5 FE Sk 25 B 7 L At 79 3 A
T, 3% CORTECS® C ¢ 1E 438 ikt . 5 B 5] FQs BT AR F AHAL,  HY W ey [a] AH X 4k %%
O FHVE AR 3055 W i, XL BSOS A, AET s TP AGE M A MLRR Bk 28 v iE, AN
AT $E = AR 0 8 F AR, Wrlfgm b r ik ny R . Ik, SEER IR X L T 0.5% HI R -
5 mmol-L™" I iR & Al F AR h T sh AR B (R 4 B R, R0 | RUE | {5 oy e, A
M, ARAFIE F &R 0.5% H R -5 mmol- L F R £ A1 FF WA My i sh A .

)BTRS EEMILL . MR AESEII — D EES, —BokUl, KM
K, FAREBK, B8RS MRRELK, 2 BRWPmcE, #FA UK A R 20
A, i R PICR R R . R R AR R R, AR R T AR E AR . g5 R
W, SRAAFS R, 1350 FQs BIEIE . REE | 755 B0 2 2k, &8 HA %
A, I, ASHESE B A B R H 600 mL-min " AP AT AR i AG T

3) T SR e BRI AL . O R U R 1.0 mg L' B9 FQs. N FRAL G W A AR W R B A
W, fEEE AT, F B A O R A B/ B T ARE S X, IR R
AH N A0 A LR L R R A LA S 8, R R AR R A RRAE B 2B T A =E B L AT E M A
B, DA B S5 e O RRAE B 7 W B 5 0 B 1 o6 REA T i e, SR S E s Rk 1 s .

23 FEMKHRMEZEE

DR R AE R R . ¥ 13 M FQs 1Y 200 pg L™ AR v 15 W HE B0 5 B, 6 32 o Mk 3
B 05, 1, 2, 5, 10, 20, 50, 100 pg-L™'c FHE AL G 10 i £ 4 Fn B s S5 Ak atb A il a2, Y
PRk i, DL 13 Bl FQs MY BT i Wk B A RS Ab bR, 8 it B8 IS T AU YAk bR, il bR g, 45
FH, 13 Fh FQs 7F 0.5~200 pg- L' WL TE LR R AF, R>0.99. MR R85 W I 43 B 5 15 v i b o 1 18
ITHAR N, Pkt BRA 3~5 A% 0 &t Wk BE AR S 6 AT 7 OFAT I e, 3530000 465 21 1 s o i 22
(SD), J5 ¥4 R (LOD) Jy 3.143 £ SD, E /IR (LOQ) N 4 £ LOD, HIEiHHE45%, LOD K
0.003~0.03 pg-kg™', LOQ 4 0.012~0.12 pg-kg '

2) FIEBINGEE . AR IEAT A (LIS ISE B, bR o B R E R 1 pg kg
10 pgkg, WA SBOK T 7 ANEERES, FFRE 742 AFEN . 58 1.3 iP5
SRR S IEAT AL E LA A B R | B A B I  Mr ER . g 2 B, MR
TN 1 ugkg ' B, 13 Fl FQs (934 M1 K 73.5%~124.6%, RSD M 1.5%~9.7%; 4t H
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*1 BREUEY. BERYERAGRYNS BT R EENFHE
Table 1 Multiple ion reaction monitoring conditions for target compound,
surrogate and internal standard

WL (m/z SERCEN
it e gLy T g?%;é R
BET ERET BT IRV BV
S 262.1 202 244.1 56 27 45 BC,-9H g
R R 3202 276.2 233.1 101 25 35 NP A d8
W & 321.1 303.1 232.1 61 29 49 NV E A8
WA 332.1 314.1 288.1 81 29 27 TP ALd8
ST R 334.2 316 290.1 76 29 27 WP ALd8
KPR 3582 3402 82.1 76 33 73 Bifvb R-ds
SR 3602 3160 2451 76 27 37 R RE-dS
MEmbE 3612 3432 283.1 85 35 50 BC,- TR
RIS 3622 3182 261.1 76 27 39 RisTbR-ds
hih 363.1 72.1 320.1 80 46 23 HN TP A d8
BE VR 370.1 326.1 269.1 76 27 37 Bakvb R-ds
Uz ORI 386.1 342.1 299.1 106 27 39 Ri#yD R-ds
ZHEE 400.2 356.2 299.1 81 29 39 Baktb &-ds
WRIDE-d5 3252 2812 238.1 86 25 35 WY Ed8
BikibE-d5 3652 321.2 347.2 81 29 31 —
WNTPE-d8 3402 322.1 296.1 91 31 27 —
BC3-H M 265.1 247.1 205.1 46 25 45 —
Fz2 13 FQs L&MW AXEI MirEIWER (n=7) REBMNIERE
Table 2 Recovery rate (n=7)and RSD of 13 fluoroquinolones antibiotics in quartzite
o %%anQsﬁﬁiiﬁ%ﬁU T RSD/% ey ?ﬁﬁDFQsﬁﬁiﬁﬁj\%ﬁU P2 —
(ng-kg™ RIS /% (ng-kg™ IR /%
PV A 1.0 80.9 45 BTy Tva 1.0 91.3 6.3
WPV AR 10 84.9 1.6 KR 10 88.3 1.5
AR A 1.0 90.7 2.3 v B 1.0 94.4 2.4
SR B 10 92.8 2.1 b 7 10 91.1 1.8
Kb & 1.0 88.6 2.5 ZHVA 1.0 91.2 8.5
KEm R 10 79.3 1.0 ZHEUWE 10 86.6 3.1
Wb & 1.0 73.5 8.6 YRV AL 1.0 85.3 5.9
b B 10 67.5 1.3 Wb B 10 86.6 2.0
W R 1.0 88.9 3.7 R 1.0 79.6 53
WA 10 83.4 2.1 S8 s 10 86.0 1.3
RV A 1.0 88.7 6.2 AR b & 1.0 88.2 9.7
ANISRAd 10 87.07 45 AR 10 96.7 3.5
Bk A 1.0 85.0 35
R A 10 89.4 3.0
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10 pgkg' B, P35 B U RN 67.5%~118.5%, &3 137 FQs L& MHRAR MM AREI W ZE (n=6) K48

RSD W 1.0%~4.5%. WA, ABFFEM LIS M 4 w2

W KR ) O L L T 7 AN R A S Table 3 Recovery rate(n = 6)and RSD of 13 fluoroquinolones
N 7P 5 7P N = e . . . .

W b AR 1.0 Hgkg’l A1 50 Hgkg’] antibiotics in deposit sediment

’ ] A A WERERIRE IR TR RSD/

M3 R, R AR A e eke) Geke) R %
— LA\ H=AN 3 47 B —

2F0 R T R B SR G o "

ARG H B I B AR, MR AN o AR

WE TR 0.19 50 1402 44
13 Ff FQs 19 - ¥ B Wi 6 53 51 h 64.4%~142.8% AR R 2023 1.0 139.6 2.9
Ml 67.7%~140.2%, RSD 533 59 22%~17.9% F oooon 2023 50 1137 5.1
1.4%~5.1% Fmu R 0.25 1.0 797 92
2.4  SEPREE AN E B R 0.25 50 1169 28

R B AT S BRI S A T v, R IR

R R 0 1.0 90.0  10.2
O P SRR BE IR BURE S DU AY AT . © 07 as
MRS DUA Y S ) (HI 442.3-2020) ™, SRAET™ R 11.50 1.0 1013 7.5
ML AR S S DCTURURE i, SRRSO © e
BEJ7 v 15 AR BEACRE G T 0 FQs O SR B IE . so 7
Eﬁj\ﬁ;‘iﬂl}ﬂf%%ﬁw;\f*@m # 6 ﬁ‘lFQis, NS 3.45 50 97.7 40
G A s LA et s s PR
Kot BP0 0.6 pgke !, B RKIHE oo
BN 07 ke, BEWRR BRSO e
KT 0.17 50 946 5.1
H 0.6 pgrkg . IR R A i LS B 0.6 kbR 0.07 1.0 848 82
ng'kg™o b 0.07 50 1074 44
3 4hig TR 0 1.0 1267 22
D) AW T — A I g DR 0 50 1361 15
SR 13 B FQs 19 [AZE R ORM 638 i 0 Lo 1307 28
S POBRFT ERER BT A B ik, SCEREE AR DhibR 0 50 1142 33
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Determination of 13 fluoroquinolones antibiotics in marine sediments using
LC-MS/MS coupled with solid phase extraction
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1. School of Resources and Environmental Engineering, East China University of Science and Technology, Shanghai 200237,
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Abstract In order to explore the pollution status of FQs in marine sediments, a method was developed for the
determination of 13 target fluoroquinolones antibiotics (FQs) in marine sediments by liquid chromatography-
triple quadruple tandem mass spectrometry coupled with solid phase extraction (SPE-LC-MS/MS). All FQs
were isolated and quantified by LC-MS/MS under multi-reaction monitoring (MRM) mode. Results showed that
under the optimal conditions, the mass concentrations of all 13 targets were 0.5~100 ug-L™", and a good linear
relation occurred between above concentration and the peak area ratio of target compound to internal control
standard compound with correlation coefficients higher than 0.99, the detection limit (MDL) of this method was
0.003~0.03 pg-kg'.The average recovery rates of blank spiking were in the ranges of 73.5%~124.6% and
67.5%~118.5% with the relative standard deviations (RSDs) from 1.0% to 9.7% (n=7) with two spiked levels of
1.0 and 10 pg-kg'. The average recoveries of 13 FQs with spiking in the marine sediments in the Pearl River
estuary samples were 67.7%~142.4% with RSDs < 10.2%(n=6). This method was used to detect 13 kinds of FQs
residues in marine sediment of a bay area in Guangzhou, pefloxacin showed the highest mass fraction of
1.6 ug-kg ™', ofloxacin, ciprofloxacin and enrofloxacin were following with the mass fraction of 0.7 pg-kg™'. The
method could rapidly and accurately detect 13 kinds of FQs in marine sediments at the same time, and was
suitable for the determination of 13 FQs in marine sediments. The research results can provide data basis and
technical support for marine ecological environment protection.

Keywords solid phase extraction-high performance liquid chromatography-triple quadrupole tandem mass

spectrometry(SPE-LC-MS/MS); marine sediment; fluoroquinolone antibiotics; method optimization
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