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Abstract: A method was developed for the determination of 40 antibiotics including 15 sulfonamides
(SAs ), 9 fluoroquinolones ( QNs ), 7 macrolides ( MCs ), 3 tetracyclines ( TCs ),
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2 chloramphenicols (CAPs) and 4 other classes in surface water by solid phase extraction coupled
high performance liquid chromatography-tandem mass spectrometry ( SPE-HPLC-MS/MS). The
optimum analytical conditions were determined by optimizing the pH value of water samples, the
amount of sodium ethylenediaminetetraacetate ( Na,EDTA ), chromatographic conditions and mass
spectrometry parameters. HLB cartridge was selected to enrich and purify water samples. The
analytes were separated on Agilent Zorbax Rrhd Eclipse Plus C18 columns (2.1 mm X 50 mm,
1.8 wm) and were detected by positive and negative ion modes in multiple reaction monitoring
(MRM) modes. In the positive mode, 38 antibiotics were separated by gradient elution with 0.2%
formic acid and 2 mmol ammonium acetate in water and methanol-acetonitrile (V/V, 1:1) mixture.
In negative mode, 2 antibiotics were separated by gradient elution with pure water and methanol-
acetonitrile (V/V, 1:1) mixture. The antibiotics were quantified by internal standard method. The
calibration range was from 1.00—200 ng+mL™" with the correlation coefficients >0.99. The method
limits of detection were in the range of 0.002—0.270 ng-L™". The recoveries of target compounds at
three spiked levels ranged from 61.0% to 149% with relative standard deviations“of 1.23%-—32.0%.
The developed method was successfully applied to the analysis of 12 water samples from Nanming
River in Guiyang City. In total 34 antibiotics were detected, of which macrolides were the
predominant compounds with the average concentration of 257 ng-L™".

Keywords: solid phase extraction, high performance liquid  chromatography tandem mass

spectrometry, antibiotics, surface water.
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1 M5 J: ( Materials and methods)

1.1 AXEs 5
ASLES - T RO (13- = T DU BT 53 B i A% ; Agilent 1260-6460C , Masshunter {335 T /F 3 ( 36 6 %
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FERHEABR AT ) 24 FLEAHZE IO B (26 Waters 23 7)) \TG16W & B0 ML (K10 ML 2840 %
HBRSF]) Oasis HLB [EAHZE B /IME (6 ¢c/500 mg, FE[E Waters 22 ) )  Zorbax Rrhd Eclipse Plus C18
I8 (2.1 mmx50 mm, 1.8 pum, 3EEZHERHTABRAA).

A S O (gl B E AR HIR 520K (@i, KRR NG A R AR L
B (a4, 2 Fisher A H]) L MM LR —4HEh (Na, EDTA ) (7044, [ 2548 Akl R 4wl )

B i « fif il — FR BB IE (SMZ) R BB IE (SD) R Jie 2 T e (SCT) R B ML RE ( SPD) il e P S5 e
(SMIX) fifffiiz [] — FH A W E Y ( SSS) il g WE M ( ST) (ISR i FH M ( ASMIZ) (Fi Jiie — PR S 0w (SIZ) Mt
K (SG) Ak i Mk E& (SCP) fiff Jiie Xif FPY 48 M e (SML) it ¢ 2% (SDO) itk Jiig FPY s I ( SMIR) i i ] FY
SAMERE (SMM) \WUIRER (TC) \ 18R (OTC) R HJH R (DC) | LIV A (MAR) (A P& (FLE) | s
FRRE R B (PEF) WP 2 (NOR) AV (CIP) SR IA 17D 2 (DAN) (E R IP & (OFL) VhHi
W ARLERRER (SAR) BV R (ENR) (BRW R AREL(TYL) B8 K (ROX) B/KAH R (ERY) |
SEPIEE R (CTM) MTPk# %R (ODM) (2% &R (LEU-A3) MR E# 2 (SP1) MR AT A Z(LIN) | MK U Ak
(CLOX) FBERFZ (MON) Eh# K (SAL) A K (CAP) FASEH (FF). BT TYL A ERY Wy [ 3% [F
Sigma-Aldrich , HoAth 24 [ 4% [/ Dr. Ehrenstorfer GmbH ; F 48 1% BE-D3 ( TRI-d3 )/ £L % %-13C, D3 ( ERY-
13C,D3) WA EEZR-D3 (LIN-D3) fisiJfie — FH & IE-D4 (SMA-D4) i flie FH L 5 kD4 SMX-D4 ) SR>
-D3(OFL-D3) 4 F 32 [ Andover, %2 2 -D5 ( CAP-D5) ) H £ & Dr. Ehrenstorfer GmbH. B i 41 & 1)
=T 98% , il J& 5 T A3 TR 2L

BRI TR FC ] . R PR AR T 0.004 o, FHFF BEHIAE 1.00 g LM AOARHERE 25T, T 4 C LR A7, i
B AW 4R T S AR R B
1.2 FEACREE

FE 2018 4 1 H SRAE T 52 BH T RS AT M e KRR b 12 B SRR SRR T 0.5 m YRJZK
1 L, 35 A BRI GBS, BEOGIRAT , 18 B 5050 5 Rk A1 JE U 8T.
1.3 {UER&MF

AR 514 : Agilent Zorbax Rrhd Eclipse Plus C18 354 (2.1 mmx50 mm, 1.8 wm) ; #EFER 5 pl; i
0.2 mL-min~" ;#1iff 40 C; AR R I EY) (CAPFF) 7E 61 B FRIF #4770 MGl , i sh AR A B4tk
WA B s/ 206 (V/V,1:1) , s A BREE A : 0—2 min, 25%—60% B;2—4 min, 60%—80% B;4—
5 min,100% B, {#4% 2 min,7—7.01,100%—25% B,7.01—9 min,25% B.HAfk & ¥ 7 F 5 7H T
ST, TCHLAH A 2 0.2% W iR /K% 2 mmol. L FREL , A HLAH B W/ LG (V/V,1:1) TS AHAS B R . 0—
0.5 min,5% B;0.5—5 min, 5%—20% B;5—10 min, 20%—40% B, 10—14 min, 40%—70% B, 14—
17 min,70%—100% By {##%3 min,20—20.01 min, 100%—5% B,20.01—23 min,5% B.

[ S A ESI/ EST =448t ; 22 5 5 7 M AR =0 (MRM) | #0325 CL 8 6 Lomin™', %5
FSE ST 45 psi, B SIRFE 370 °C 5 HE 12 Lomin™ |, BANE HLE 3500 V. AL S L 1.
1.4 FEAHTAE IR

IKFEHE I ETE TR, 28 0.45 wm FCFL B IR B 5 2 B r2 Ok ) , YA 5 B 500 mL /KA pH (A 2
5,0 20 ng WWARTE /") (SMA-D4 SMX-D4  LIN-D3  THI-D4  TRI-D3 ,OFL-D3 .SAR-D8 .ERY-13C, D3,
CAP-D5) #&5) , WERG A 0.25 g Na, EDTA , %% 5 H] Oasis HLB /INHE (6 cc/500 mg) #4175 £ 5Hfk. HLB Fi
WKWK 5 mL FEEAT 5 mL 4K 706 L, AR IR S AE 2.0—5.0 mL-min™ 247 ; FAEJESEH 10 mL
RBAEZKIE R HLB /N I, 85 H 6 mL Z0UK-HIEE (V/V,5:95) WS VR AE R DR EA 71 0. 6 R 7
35 CH N,WRF s 2T, fea R BE-K (V/V,1:9) A ZE 0.5 mL, 12000 r+min~ ' #.0> 10 min 7B |-
THK BV AT, N E .

2 R 51718 (Results and discussion)

2.1 ISR
6 itk Rtk a5 M AR R HL R 3% 47 M AR R, CAPs B304 R AE £ 1 0 b W il £ 88 PR



1 T 55 ¢ TR A - e 3R €033 - 3 BB B V00 5 2K v 40 R A= R 191

(ESI-) map 5, i A LR BT A 37 22 3 S 0y s 0 1 8 5K (EST+) N W st , Sy 108 H AR 70 b
Wi )37 fi A, AR T I PR R R B T o T .

®1 HASPUERFER MRM B 25
Table 1 MRM MS parameters for the target antibiotics

i) By 7 ER-ER e Tl A3 g LAY
Analytes Precursor ion (m/z) Production (m/z) Fragmentor /V Collision energy/eV Internal standard
SG 215.1 92.20 * , 64.90 81 24, 44 SMA-D4
SCT 215.1 156.0 * , 92.20 72 24,8 SMA-D4
SD 251.1 92.20 * , 156.1 107 24, 16 SMA-D4
ST 256.2 156.1 % , 92.20 106 11, 24 SMA-D4
SPD 250.1 92.30 * , 156.1 100 24, 14 SMA-D4
SMR 265.1 91.90 * , 156.0 91 24, 14 SMA-D4
SM 281.2 91.90 * , 108.1 100 34, 24 SMA-D4
SMZ 279.2 186.3 % , 124.2 106 14, 24 SMA-D4
SCp 285.2 92.20 * , 64.90 81 24, 44 SMA-D4
SMM 281.2 91.90 * , 155.8 121 34, 15 SMA-D4
SMX 254.4 156.0 = , 108.1 90 13, 21 SMX-D4
SIZ 268.2 156.1 % , 113.0 96 8, 14 SMA-D4
ASMZ 296.4 133.9 % , 73.20 106 19,24 SMA-D4
SDO 311.1 156.3 %, 92.10 103 174 26 SMA-D4
SSS 311.1 156.3 % , 92.20 112 18, 32 SMA-D4
MAR 363.2 72.20 # , 69.90 114 25, 37 OFL-D3
FLE 370.0 326.2 %, 269.1 145 20, 28 OFL-D3
OFL 362.2 318.5 %, 261.5 114 17, 25 OFL-D3
NOR 320.2 302.2 %, 275.6 123 17, 19 OFL-D3
PEF 334.1 316.1 %, 293.2 131 18, 11 SAR-DS8
CIp 332.2 314.0 = , 288.0 124 17, 17 OFL-D3
DAN 358.2 340.0 = , 283.1 165 17, 20 SAR-DS8
ENR 360.2 342.4 % , 316.3 119 19, 17 OFL-D3
SAR 386.3 368.3 %7, 342.2 120 19, 17 SAR-DS8
oTC 461.2 426.5 %, 201.1 119 17, 41 TRI-D3
TC 445.2 410.4 = , 428.6 111 17, 15 TRI-D3
DC 445.2 428.1 %, 154.0 134 17, 25 TRI-D3
SPI 843.6 174.0.% , 144.8 150 41, 36 ERY-13C-D3
TYL 917.1 173.8 =, 100.5 190 41, 57 ERY-13C-D3
ERY 716.5 158.2 % , 558.0 160 25, 25 ERY-13C-D3
CTM 748.9 158.1 % , 590.0 180 24,16 ERY-13C-D3
ROX 838.1 158.1 * , 680.8 150 23, 19 ERY-13C-D3
LEU-A3 828.6 109.1 * , 174.1 191 44, 36 ERY-13C-D3
ODM 689.4 158.2 % , 545.9 127 34, 14 ERY-13C-D3
FF 356.0 336.1 %, 185.1 -90 -4, -16 CAP-D5
CAP 321.1 152.1 % ,257.0 -100 -13, -56 CAP-D5
MON 693.4 461.6 * , 675.9 170 60, 40 THI-D4
SAL 773.3 431.3 %, 413.4 160 55, 56 THI-D4
LIN 407.5 126.1 % , 70.1 155 32,72 LIN-D3
CLOX 436.2 178.2 % , 220.3 173 24, 14 THI-D4
SMA-D4 283.1 124.1 % , 186.1 109 24, 16 —
SMX-D4 258.1 160.1 % , 112.0 110 13, 21 —
LIN-D3 410.6 129.1 % , 73.10 170 36, 76 —
THI-D4 206.1 179.1 % , 135.1 130 25, 35 —
TRI-D4 294.4 123.0 * , 230.0 152 21, 21 —
OFL-D3 366.3 322.5 %, 261.6 103 18, 30 —
SAR-D8 394.2 376.5 = ,350.6 111 21,18 —
ERY-13C,D3 720.6 162.2 % , 562.2 162 25, 20 —
CAP-D5 326.1 157.1 % , 261.8 -110 -14, -6 —

5

Note: The characteristic ions asterisk are uesd for quantification.
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N TR Z R R B0 BRI S R TSR X LG T B RiAL Zorbax Rrhd Eclipse Plus C18 53
(2.1 mmx50 mm, 1.8 wm) 5540 Agilent Zorbax SB-C18 3% 4 (2.1 mmx100 mm, 3.5 wm) il Zorbax
Hilic Plus C18 #£(2.1 mmx100 mm, 3.5 pm) 7 BSRCR 45 R s fE45 A f HEVC L i 2505 T, HoA I
2 wm R R TSR E ARG T 14 43 B AR f e TR SO mm S5 HEAT S84 S T 43 B )P ke
H A BEFE Zorbax Rrhd Eclipse Plus C18 oA,

B — RV S AR ZH R REDRAIE 38 A IE 25 5P AR R AW RN RAUE | 75 1 — 20 DA T Sl AH B 2 i v
G AT B R AU FERAVE. QG R RE 758 , S BHUAE R UL DR . K T A L T SRS TR R g
55, (B AR S E I R 2 s a B 45 T, o] LI s H AR By iy R 0% Rt 78 ESTHET | 52560 %8
Lo T H s B 6 (V/V, /1) MCIEVE A BLARXS B AR 2 SO 53 85 R 152w, 25 R R WP L, &
& (Vv L D ERA DRI BAR 2387 90 00 0 2 B S 4, Wi 7 e vy, DRI 98 TR/ M (V/ v 1/ 1) FE R
A HUAR. A A gt e v T IR 286 LA K O P 28 2 Ak & 4 e 1), 25 AR /K AR A FR R A B Ak 3R R LA
S W R R0 S5 SRR BTN 0.29% YRR J5 A RS A 5 W4 FE IR (W) IR 385 017 o IS4 LA 960 s o T 2
PUA= R MAR ], WLIET 1) 3X 2 T A R RREE I 1 08 7k B2 e gk [ M+H |7 20 F 8 TR IE AL, 42
BT ETARRCR A R HUE Y R e RS IA 2 mmol 2R & AR HE 55 R 55 B ER 2% vk R | iE— 2 4R
o T AT AR B PR BT B e e PR AN HERA M e 28 2 ST+ ,0.2% F iR 2 mmol L TREE1E R TG
PUH A, B/ Z 86 (Vv/V, /D) AP BAE 0.2 mLemin™ PR AMF F,23 min FIS2BE 38 FhIEE T H
BRI M S BRI A3 B 3 1 DL IR 2a. 11 T7E ESTHRER T 2 R4 8 R 2804 2 AR, PR e e 4% ESI-
B, TCHUH A Stk BARS AT i 35, B/ 206 (V/V, 1/0) AP BAE 0.2 mL-min™ i 3 4%
PFF,9 min NSEIERE RBP4 R 5r 5, (I R ULE 2b.
2X 105

| mAR 4k MAR 0.2% AR
15%105 |

1.0X10° |-

5.0x10* L L
0 Ll TR R R L1 L T IO B | Lo
4

| 1
0 2 4 6 8 10 12 14 18 18 20 22 24 00 2 6 8 10 12 14 16 18 20 22 24
t/min t/min

Intensity
Intensity

1X10°F

L ARIAFERAIA 0.2% F X MAR 17 (5211
Fig.1  Effects on peak shapes of MAR with and without 0.2% formic acid

2.2 JiESRFML L

53 AR ESI+ ESI-BEXT B AR/ 24746 006 B AR A AR 3 5 B 100 e« L™ AR T,
KRB AT R 24 [ M+H /[ M=H |~ s 7 8 70 AR AL 7 2L i s (fragmentor) |
2 (production) R fEE ( collision energy ) , &4 M i /55 HL AR E 1Y+ 25 0 2 1t 125, il B 3K Y A
EMEE T, 2T MRM B W fE A e 7 A b L2 LSRR EMV AL 5 45 4 i R H AR 4
M i AR ok, HAE R, H AR R U, 20 SR b e 2O SR A 370 °C,EMV (+)
A EMV (-) 43424 400 V 200 V.
2.3 BALFRSAFREAL

T EL AR A R A AR O SR e 0 VA A e R B 4 A 1 3Rl b, AR08 2 FE 5] H bR A A 0 b
K% M2 SR, W CLOX () pK, o~ 2.78 ,NOR (1) pK, 4 10.6" "' | eI n] i TR mirk A K bk
LA Y38 FHEY Oasis HLB [EAHAEBUNE. IEAN , AR [F) B ARPLAE 2 A6 B AR A B0 IR B ae 5 HA S
() pK fEA pH A 36,24 pH HK T pK, i, KZH T LISE KB FIENAEAE T A2 5 15 FH 25 g
W FER) SPE AEARER S MR Y pH EAE T HAR AT 9 pK, B, SPE (1R 218 it 2% 1 H AR
SR AR P R M 2R K R T 2 S DR EE A A T AR A A pHL L R R R AR K R pH T %2 3
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5.7.9 AT AR EISGRGS , AR 3 AN S, BRI EE R 50 e L7, 255 WK 3 i SEgR 45 S R B, K
S BRI OTIAE pH S B, InDORBUT PRI S A F RS 00 06 S 15 DL G A pHL {8 5, 3585 Sk 4t
S pH AR[E " esb, FHUE RO TAH 2 57, RO HUAE A A T S AR B T s
Y AN DUFR B R A BRI SRS R R AT TR T S S E AR B T A &
B4 47 Nay, EDTA (FE L 5 &0 BB 454 7 1 BARSHT 4 5 & o T4 &, N4 75 SPE 5 4
g

8X10°F  a(ESI+) 3X10*F  b(ESI)
7X105F
3 7 FF
6X10°T 11-21
. 2X 104+
5X105F 8
- o -
E . e CAP
2 4x10°F z
= I 2 6 £
~3x10° 29—30 32— -
L 1X 104+
2X103
1x105- CAP-D5
0- O L 1 ]
0 2 4 6 8 10 12 14 16 18 20 0 5 10
t/min f/min

2 40 FHUAE R BRIEA R G IS (100 (g L7)

1. SCT, 2. SG, 3. SD, 4. ST, 5. SPD, 6. SMR, 7. LIN, 8. LIN-D3, 9. THI-D4, 10. TRI-D3, 11. SAM-D4, 12. SMZ, 15. OFL,
16. OTC, 17. NOR, 18. OFL-D3, 19. TC, 20. PEF, 21. CIP, 22. SMM ;23:SM, 24. SCP, 25. DAN, 26. SMX, 27. SMX-D4,
28.ENR, 29. SAR-DS8, 30. SAR, 31. SIZ, 32. ASMZ, 33. SPI, 34. DC, 35. SDO, 36.SSS, 37.0DM, 38. TYL, 39. ERY,
40. CTM, 41. REY,C13-D3, 42. CLOX, 43./ROX, 44. LEU-A3, 45. MON, 46. SAL

Fig.2 Chromatograms of 40 antibiotics"detectedby HPLC-MS/MS(100 pwg-L™")

200

Recovery/%

3 AIE pH T 40 FRHLAEZR 1973 [mCRFAX R IR 22 (n=3)

Fig.3 Average recovery and relative standard deviation of 40 antibiotics at different pH (n=3)

ARSI EE T LEANN Na, EDTA A 0.25 g F10.5 g Na, EDTA £ R XF H b [0 2 i 50 45 53¢
W, Na, EDTA X e E 20 IR AR K, ORI S hiAE R S &R B F AR &0 1
P KME Na, EDTA IIA I, DRI 4 A &N 0.5 ¢ Na, EDTA B, TC F1 DC [EIR 5
WK 257% 197% , BAT W 5 A RL RIS SR N | 3X 5 Grujie ZERIBFFE 45 51—, Wi A 0.25 g Na,EDTA
A 2 A IRICRTE 61.7%—147% . R ILHf 2 Na, EDTA IIA 4 0.25 g
2.4 JPLIEM 5 BT

Bic il 1.00—200 ng-mL™" {9 RINRAFRERI, A 40 ng PARSEFTINE , DL B ARE A 9 i) e T R
Xof IO B A BRI TR =2 oot ot g vk BE AR 1], 1531025 B AR L & ) ikt 2, BT A B AR L& ) B e Al C &R
B(r?) KT 0.99, e thu B W2 2, 3 A5 15 M i H 35 07 2Kt R (LOD) , J7 4 H B A 0.002—
0.270 ng- L™, #50A 5 R A% HSCERIRGE 19 5 TR 4R = T2 1 A Soe .
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Table 2 Detection limits, recoveries, calibration curve and correlation coefficient of the method
Eaeil] - N ﬁll’f/ﬁ"ﬂﬂﬁfﬂ*ﬁ@ﬁ - -
il Linearity LoD/ Spiked concentration and precision [ LR
Analytes range/ . - RSD/% B RSD/% B RSD/% Calibration curve r?
(gl ™) (ng:L™)  5pgL7! (n=3) 50 ng+L7! (n=3) 100 ng L™ (n=3)
SG 0.50—200 0.058 74.5 5.55 72.8 4.09 7.1 3.66 ¥=0.496804X-0.001702 0.998
SCT 0.50—200 0.048 715 11.8 62.9 6.60 62.1 3.57 ¥=0.603164X-0.001988 0.998
SD 0.50—200 0.074 100 18.5 73.9 6.31 71.3 5.39 ¥=0.46659X-0.0006870 0.991
ST 0.50—200 0.057 105 25.8 87.5 19.8 109 25.2 ¥=0.322985X-0.002166 0.996
SPD 0.50—200 0.033 80.8 16.9 711 0.690 78.2 1.30 ¥=0.564652X+0.001209 0.998
SMR 0.50—200 0.034 85.3 8.80 84.7 4.45 85.5 2.54 ¥=0.333182X+0.000269 0.998
SM 0.50—200 0.042 99.2 1.23 102 20.1 104 1.80 ¥=0.527594X+0.009430 0.990
SMZ 0.50—200 0.024 90.5 9.56 122 0.750 93.2 318 ¥=0.499592X+0.003572 0.998
SCP 1.00—200 0.107 90.6 12.9 93.5 2.39 85.4 4.69 ¥=0.1694X-0.000837894 0.998
SMM 0.50—200 0.056 107 18.6 79.9 17.9 127 12.7 ¥=0.00538X+0.094610 0.998
SMX 0.50—200 0.069 120 9.71 93.6 15.0 71.0 6.79 Y=0:75726X-0.001203 0.997
SIZ 0.50—200 0.080 83.3 15.3 68.5 14.2 68.5 19.1 ¥=0.192927X-0.003782 0.992
ASMZ 1.00—200 0.079 95.6 10.9 68.5 9.67 117 3.69 ¥=0.043806X-0.0005174 0.995
SDO 0.50—200 0.034 69.0 4.24 94.7 3.85 69.0 256 ¥=1:19341X+0.009763 0.996
SSS 0.50—200 0.035 68.0 3.36 101 19.0 67.6 2.56 ¥=0.014237X+0.12235 0.999
MAR 1.00—200 0.060 79.0 8.04 99.7 7.62 62.9 10.3 ¥=3.806642X+0.020986 0.993
FLE 1.00—200 0.230 66.2 13.1 82.4 13.1 7.1 6.26 ¥=5.094687X-0.034279 0.999
OFL 0.50—200 0.164 83.4 8.08 96.6 21.3 100 4.57 ¥=4.910041X-0.028751 0.999
NOR 1.00—200 0.143 66.0 9.75 75.8 14.7 80.8 8.30 ¥=0.470729X-0,033099 0.992
PEF 1.00—200 0.250 7.2 2.46 80.3 3.13 149 13.9 Y=4.482062X-0.033436 0.999
CIP 1.00—200 0.133 64.0 19.4 102 8.54 71.9 272 ¥=2.828346X-0.043408 0.994
DAN 1.00—200 0.182 99.3 234 75.7 102 125 2.28 Y=1.488973X-0.013613 0.994
ENR 1.00—200 0.160 84.1 5.26 130 6.67 80.3 6.93 ¥=5.142616X-0.057320 0.998
SAR 1.00—200 0.270 88.7 9.87 73.7 5.06 97.4 10.0 ¥=5.458254X-0.069007 0.997
0TC 1.00—200 0.160 61.0 3.15 124 20.3 98.7 7.7 ¥=0.029048X-0.000234 0.994
TC 1.00—200 0.032 71.0 16.1 1 21.8 72.9 14.1 ¥=0.040243X+0.000210 0.992
DC 1.00—200 0.147 96.1 14.9 9.2 2.75 83.6 10.5 ¥=0.076058X-0.0007741 0.995
SPI 1.00—200 0.021 103 14.9 95.1 0.950 83.6 10.5 ¥=0.011336X-0.000160 0.995
TYL 1.00—200 0.007 100 8.34 90.5 0.950 111 16.3 ¥=0.042834X-0.000428 0.999
ERY 1.00—200 0.025 131 13.5 118 18.0 128 9.12 ¥=0.062230X+0.000064 0.998
CT™M 1.00—200 0.023 129 21.6 116 20.8 93.0 12.1 ¥=1.030182X+1.322590 0.998
ROX 1.00—200 0.033 119 9.48 109 10.0 67.9 13.9 ¥=0.074442X-0.000179 0.999
LEU-A3 0.50--200 0.008 104 14.2 67.3 28.9 110 12.2 Y=0.768968X+2.179457 0.998
ODM 0.50—200 0.015 76.7 3.52 120 14.1 86.5 13.4 ¥=0.434659X+0.001054 0.997
FF 0.50—200 0.002 96.7 133 90.9 7.45 83.7 6.02 Y=1.664007X+0.001819 0.999
CAP 0.50—200 0.055 93.1 14.9 83.9 21.0 79.0 2.97 Y=0.867775X+0.001819 0.999
MON 0.50—200 0.011 94.0 8.30 94.5 10.3 93.3 13.3 ¥=0.139559X+0.0002413 0.999
SAL 1.00—200 0.151 82.2 21.0 74.6 5.53 81.8 8.36 ¥=0.153363X+0.0009286 0.996
LIN 0.50—200 0.018 126 32.0 86.5 5.76 91.7 10.9 ¥=0.565537X-0.0000820 0.999
CLOX 1.00—200 0.134 7.2 19.2 78.3 4.09 81.4 10.8 ¥=0.047691X-0.0000675 0.998
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Table 3 Matrix effects of 40 antibiotics in surface water matrix (n=3)

: GRS a4 VAN TR
SCT 104 3.35 OFL 106 4.38
SG 116 1.18 MAR 116 9.61
SD 101 0.85 FLE 96.3 4.88
SPD 102 1.35 SAR 103 7.33
SMX 101 4.68 oTC 69.0 9.87
ST 99.3 3.62 TC 100 6.98
SMR 100 8.46 DC 96.7 4.18
SIZ 99.3 7.32 ERY 88.0 0.66
SMZ 96.6 15.6 CTM 98.1 5.82
SM 98.8 2.88 ROX 99.2 1.88
SMM 106 3.32 SPI 106 0.47
SCcp 102 1.88 TYL 95.7 3.48
ASMZ 105 7.99 LEU-A3 95.4 5.42
SDO 100 3.66 ObM 94.8 6.88
SSS 99.7 0.88 LIN 107 7.51
NOR 133 18.1 CLOX 88.6 8.42
CIP 127 12.1 MON 100 4.5
PEF 158 7.92 SAL 91.9 7.99
DAN 129 7.65 FF 95.3 0.91
ENR 111 6.51 CAP 98.7 1.53
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Fig.4 Chromatography of detected antibiotics in surface water sample(S12)
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