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Determination of -Lactams, Quinolones and Sulfonamides Antibiotics in
Water by SPE-HPLC
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Abstract; A method for simultaneous determination of three -lactams, four quinolones and three
sulfonamides antibiotic (include sulfonamide synergist TMP) in surface water by solid-phase extraction
(SPE) -high performance liquid chromatography ( HPLC) was established. The water samples were
concentrated through HLB columns and detected by HPLC. The detection wavelength was 270 nm, the
injection volume was 30 pL, and the mobile phase was methanol/acetonitrile/0. 5% formic acid water.
The results showed that the linearity range was 0. 05 — 1 wg/mlL, the correlation coefficient R* was over
0.99, the detection limit of 10 target antibiotics were 5.76 —22.61 pg/L, and the recovery rate of the
actual water sample were between 78. 6% to 101. 5% , the relative standard deviation ( RSD) was
1.77% — 7. 31% . The method was simple and had high accuracy, and it could be used for the
determination of 10 kinds of target antibiotics in surface water.
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1 M#5 7%
1.1 B 5iAF

PO 35 A (B L.C - 2030) ; Agilent
FHZE B2 B (Agilent 4\ 7] ) 5 Oasis HLB /M (500
mg/6 mL, Waters /A 5] ) 5 524N 66 1T ( DR6000,
WA AT o

N (3% 28, Merck 23 w)) 5 HE (€049 4,
Merck 24 H]) s R (3548, Merck 24 7)) ; Na, EDTA
(bl , R g 4 e A 7 i A R WD) 5 Sk A6 5e 3%
(CEC) k5 fi5 (CFM) kA memk (CZO) (B -
RN ) , ik Joig s WE (SDZ) Tk Jiig HY B ( SMX) |
SFURRE(TMP) (fif ) , i 970 22 (NOR) (i % b
A (FO) J&EU A (LOM) IR YD A (CIP) (Mg i
28) ARt X 8 v 2 A R o A E T

PRE W A O < FH PR PR s o o TC T B 0. 1
mg/mL FIEAMER K 4 C T REOGIRAE
1.2 HHEBILEE

3% : Shim — pack GIST C18 (250 mm x 4. 6
mm,5 pum) ; FE7 40 °C 53R 0. 8 mL/min; JEAE A .
30 s G I 9 4 : 270 nm; s AH: Ay 0. 1% HTR
KB I HIEE, C o OGS AR BE DR P ke 1
F7s o
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Tab.1 Gradient elution procedure
. s/ %
S [B]/mi
i ]/ min A - C
0 80 10 10
6 65 25 10
8 60 30 10
9 50 40 10
10 50 40 10
14 80 10 10
1.3 KERESTHAE
1.3.1 JKFERE

AR YR 56 38 HCHS B4 30 X 3 4 1 9] 45 L S 3 i
VERIBIRGE X 42, K i Hobp A= R ok BRI Ol o AR 3
FEARFNTG K W AR L) (HI/T 91—2002) % &
A T R 4 T 5% o e A AR 11 I R S A
LN N AT 2SN ERE /N = 1 N
BF BB HF B B R AR AT, S F1 ~F9, H
Hh SR TR IR -5 5 LA 43 J31) Sy 948 PR VT 28 3 38 7 1)
PR S BT T, i B T T A K T A g el
S AT T T A7 PE A L ) o TR I, N R ATR S5 A B 1
Sy T2 B a0 S T T IV K 348 BEATR T T A I AR
15K AL BRI B =2 K A 196 BT A7 W 1T SR 9 FH
T 55 0T A R DRI T, 5% ] S A7 U T 57 M 3 44
J BRI, FLJE 2 Aol e o 90T 3 X B 3L i 6
AW BT T, AR R B KB I T AR T8 KA I T
W B PERAEIOIT AT | o A8 A I T L 6 B A I
TR IO, i 58 Q1 ~ Q6. o # i K
TEF ORI ATR T T A5 T 7 5 0 42 A T R A D Tl
T T 57 T HS A A 16 DX BRHAUT , B P T D T A 5 4
A IO-TA A7 W T8 B 30 A T B8 T 25— = o, 7 9 9]
M W T SR 0 YT A 38 PHIAT 1) B i W TiT . 2018 4E 8 H
12 7 A6 15 AW i o3 ) R 45 1 L R JZKFE
(0 ~50 em) B RAEMFE 5L B T T R O,
Rz S %E 4 CTF ARAT -

1.3.2 JKEEH b

IKAREZE 0. 45 wm JE M I MR B TR A IR, B
JEJE IKRENIA 0.5 g Na,EDTA , 3 4 mol/L £z
FiH pH =3, 13 0.5 ho KUK S mL HIEES mL
0. 1% B ER/K TG 1L HLB /NEE, LS min [ 30 Ky
AL PR A KR 1 T AL I HLB /K R/ RE 4
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L5005, 0 6 mL 5% F B 7K bR 1 B A, 25 T 44
20 min, SRJ5 M3 x2 mL HIEEMUE HLB /T, sl
VEBLIRCT /N o RO AP B T X
fif AR, B E 2 2 1 mL, 3 0. 45
pm (15 2o U8 25 B ARE dh O AR AF, £ HPLC
G
1.4 R ZRE L

K AR X B AR R b 475 & o A, BORE
il 4719 0. 1 mg/mL /) 10 Rt AR R A TR AR 5 160
PSR U I ) B k2 1,0..8.,0.6.,0.5.,0. 4
0.2,0.1.0.05 wg/mL AR AR LA W4T HPLC I
TE L2 bR 22 o
2 #R 5

2.1 BiEFHHmL
2.1 RN eE

A RIBTAE 2 AEAS [ R 4 B IR IS AS [
ARSI BT 3 il B S B Ak 2R D i K Oy 268 ~ 280
nm, B — IS HTAE A 3K 254 ~ 264 nm,
ME IR BT A R AT A 268 ~287 nm, Z5 L JiT
s, RSN Y6 E T, X ik 10 Fh B brbid: &
FRUESEFE 250 ~ 300 nm P EAT 58S SOG4 4, R
5 10 B HARHA: R AEA RN 3T Ao,
2y g 10 Fh BARPUAE R BRI 270 nm,
2.1.2 HFEEIIESE

b2z SN NAN AR ER A A IR EN O DNANYS &
JiE , DAY 10 00 T €2 33 g o S (R 094 0 o8 5
H AR 5T AR T BR ARG, (H A et K, 2 e 3
eI, HFRbiA: &= Z 8] 53 85 B2 A . Ayl e it
5T B R RAS TAEMHKEE N 0. 05 pg/mL B,
HERERR AR H K10 .20 30 40 L B XoF 8, 33 s i) 1 (RS

Loy 5 BE RS2, SRR AR N 10wl 39 i 2] 30
L I 035 W o 157 A 48, HL E ORI AR 3R 00 B R
b EREREE N 40 WL i Sk 0 70395 Bl 9 1 e )
BRI, LI B B IRy B 2R . R IE Y
PEFEE R 30 pLo
2.1.3  VshtH st

S AT H R/ K EE/0. 5% W IR K W B Z I/
0. 5% HIR/K A FA SRR R X 10 B HARDT A &
SrENE O, AR RN, M AT R KRR R
0. 5% HER/KAE it s AR, I8 48 i sh A Ve R 1
A ERIA N S SR Z AN H AR AR BB
O3S, AELAS Sl e 0 U3 R, AR R S A AR &R oA
10% 14 Z I 42 S AR Ve AR 1 0 10 i H AR B A=
R, HE Ry, Jofti R, in &l 1 s o
WU A e R B/ 270, 5% H BRZKAVE M sk

i )i {H /mA U

10.0 12.5
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1 10 ERRERRIEE
Fig.1 Chromatograms of 10 target antibiotics

2.2 ZMSEEMEHR

HRUCHC i Jo i e B2 O 1,0. 8.,0.6,0.5.0. 4,
0.2.0.1.0.05 pg/mL ) 10 BhLAE R ATRAR A 2L
7 HPLC JU5E , Il MERRE I 2 . I 45 R W3k 2.

F2 10 MERHNELER
Tab.2 Determine results of 10 antibiotics
| B Lot CabREAY | WS || MOV e T
min (pg-mL™ ) R (ng - LY | IR/ % %

CEC 6.738 y =32.881 5x +221.506 0 0.05~1 0.999 6 22.61 88.5 3.88
SDZ 6.999 ¥=97.592 8x +23.859 8 0.05~1 0.999 8 7.83 92.5 2.07
FO 7.450 ¥ =43.680 9x —300.487 0 0.05~1 0.999 5 18. 64 86.8 4.96
T™P 7.826 ¥ =89.666 3x —6 962.28 0.05~1 0.993 8 12.01 98.7 1.77
NOR 8.248 ¥y =196.660x — 17 166.0 0.05 ~1 0.994 2 5.76 91.7 4.83
CIP 8.657 y =139.928x - 11 261.5 0.05~1 0.995 4 7.82 88.3 3.63
CFM 8.974 y=72.946 1x — 112. 668 0.05 ~1 0.999 8 13.50 101.5 3.52
LOM 9.366 ¥ =88.959 Ox -5 520.72 0.05 ~1 0.997 2 12.10 78.6 7.31
CZO 9. 826 y =44.274 3x +858. 608 0.05~1 0.999 4 15.91 91.6 4.45
SMX 11.934 y =125.553x -537.797 0.05~1 0.999 1 6.72 90.7 3.01

- 120 -



www. cnww1985. com

Z& %, % :SPE-HPLC M E K+ B - MBLk:k vab L Bl kit &

#3545 %18

ZERFH] 10 M EHARTARFE0.05 ~ 1 pg/mL
T YR R B () SR () A R AP i et
MM R C R B R® >0.99, DL 3 55 ok
15 10 FhHLAE R AL H R
2.3 ik hnARE Y RS

TE2 AN [FZKAE 20 B i 3 4 A8 [A] 7K F-
(0.1.0.5.1 pg/mL) () HARHAE RIBAS TAEW, &

KA 6 UK, A2 7 I B IR IRl SR RIS 2 1
ZER L 2, 0 S BroK PR INAR [l iy 78. 6% ~
101.5% ,RSD H 1.77% ~7.31%
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Tab.3  Average concentration of 10 target antibiotics in two rivers in Handan ng - L™
i H CEC SDZ FO TMP NOR CIpP CFM LOM Cz0 SMX
F kY & BH ] ND 74.12 | ND 66.56 56. 88 54.78 ND 37.51 ND 77.89
(8 J1) Wi | ND | 64.16 | ND | 44.50 | 46.75 63.24 ND 32.22 ND 66.33
M7k 3 & BH ND |122.44 |36.2 | 121.78 91.44 77.44 ND 43.50 33.21 109. 44
(12 /) MR ND 88.16 | ND | 110.83 82.00 85.80 ND 42.61 30.23 89.83
. ND FRik R TR R

HIZ% 3 AT 20, HIS SRR T 3uk X 7P 2 T 37 Al 7K S0 A6 1
1 B Arpt A R A2 A kM 2, BAs BAnbid =
i e R DR KT R T K AR R R A
XA 6 T HFRLA: ZA A 7K PRI AT 8 il
FFR G A R A, W0 7 Bl H AR LA R A
B - WBEHZEPUE R (A CZO 72 12 A iy geks i, H.
R AR T HABDTAE R o FO HAE 12 A riig
TR R BN 36. 2 ng/Le PIEREPION B
KA F N T4 R BRK R 2, K
PRI, U R LR B R

SVRKRTE B T2 HARGTAE R AOAS e i 1
1 O, A2 KW AT = 2R AR 2 AR BE D B
S (L35 Tl il 33 2405) TMP) 218. 5 ng/L, W 37 il 2
149.17 ng/L, B — PBEEIERAS H 5 F A0 =2
PUAE ZR 110 9% J3E D T e & (35 W % 34 28057 TP )
174.99 ng/L, M2 142. 21 ng/L, B — NEEIESE
RKEH o RS BHT =20 A R AR sl 2
(B35 T8 % 3 2 5%) TMP ) 353. 66 ng/L, e 375 i 2
248.58 ng/L,B - NIEMEE 33. 21 ng/L; Al /KO
2P IR R Ny T 2 (A e
TMP)288. 82 ng/L, M 2% 210. 41 ng/L,B — L
[ 30. 23 ng/L, PRI BT AE 3R T5 G DL
R (A S5 M 2000 TMP) > ME RS > B - N
PN , O BT AR T A 295 Qe il e, HL R
L5 YW AT R
3 %t

LT IR AS IR — i RCHBOR (8 125 ] Az 0 7K

e 10 FpTAE R 7vE 20T IEXT 3 Bl B — NI
4 P ERSE 3 R BB A: R (B R
RGH TMP) £ 0. 05 ~ 1 wg/mL Ju [ NZPE R R R
U, R >0.99, K BT 5. 76 ~22.61 pg/L, 52
PRk AL AR 32 78. 6% ~101.5% . %7
XF 10 FpEHFRBUA R 50 8 58 42, ISR RAF, H AR
faj B ERA R =, A] A R K 10 Bl HARPTAE R Y
I PR AR SRR
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