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Determination of antibiotics residues in drinking water sample by solid-phase
extraction/high performance liquid chromatography tandem mass spectrometry
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Material, Suzhou 215009, China; 3.Jiangsu Key Laboratory of Environment Science and Engineering,
Suzhou 215009, China)

Abstract : An efficient and accurate method for determination of antibiotic residues in drinking water is developed by
solid phase extraction with high performance liquid chromatography tandem triple quadrupole mass spectrometry ( HPLC-
MS/MS).Tt is successfully applied to analyze sulfadiazine, sulfamethoxazole, norfloxacin, enrofloxacin, oxytetracycline,
cefotaxime sodium, roxithromycin in the water supply plant in Suzhou.By optimizing the solid phase extraction methods,
the sample pretreatment conditions are finally determined as follows; Oasis HLB (500 mg,6cc) extraction cartridge is
found to deliver the best extraction efficiency for antibiotic residues in water.The pH value of water samples is adjusted to
4.The samples are loaded onto the cartridge at a flow rate of 10 mL - min"'. The cartridges are rinsed with 9 mL of
methanol to a 10 mL of centrifugal tube with cork. HPLC/MS” is operated on the multi reaction monitoring (MRM) mode
to analyze the target antibiotics.Formic acid aqueous solution with a concentration of 0. 1% (v :v) and acetonitrile are
used as the inorganic (A) and organic (B) mobile phases,respectively.By using this method,the calibration curves for
seven kinds of antibiotic residues are linear in the range of 0. 5-200 ng-L™",and the detection limits are in the range of
0.1-1.2 ng-L™",the average recovery rates in samples are in the range of 68%—112% ,and RSD 1. 6%-10. 7%.
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Ultimate 3000 {5 808 AH 3542 5 TSQ Quantum
Ultra EMR =5 PUZAT 5T i 556 FHAY , 55 [ Thermo 2
H) ; Zorbax Eclipse XDB-C18 SR O AR (3.0 mmx
50 mm, 1.8 wm), Agilent 2 f]; OASIS HLB 6 cc/
500 mg [EFHZE B/ NAE , S5 [ Waters 23 7] 50. 45 um
AHLIEME, RAR T 2,
1.2 #Zm5iRH

L 2 TR A FEE ( (5840 ) , 25 8 Sigma
N SRR BRI (3BT al) | B 24 4 ATk AR
A RA ] E A A A 25 AT 5 (TR AR
Oyl SEE KA Milli-Q #EatiK

BrAE R E AR - flf i w8 WE ik i PR a4 SR D
BB AR LR LN PR

5539 HE 12 B

i A 3 98, 0% , 3£ sigma AT
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IRFERE SL S . S R B R A 0.45 pm A
BLIEHR 38 4o 25 0K R A K REHEA Tl 8, o
SERLE 3 mol/ L A R 5 VR AN S 8L Ab BV T K /K
RERY pH JH 2 4.0, 5 E A ZE 1 L; B A BUNME
Ak - HLB [EAHA B AT %6 /5 3 mL U EE 3 mL
HBAlKBANS i Z8 /INHE | R BR A T T 40 2% 0 1 AH A
BT LOEJR /KA, BEFES DL 10 mL/min (437 450
1 1EAHY Oasis HLB (500 mg, 6 cc) [& A A< BU/INVEE
IKEE AL K AR AU MEAE A T L h 2T
PRI . 3x3 mL BRIt [T AH A B/ NRE (E FI AR R
TR W40 7E 40°C AKIEEF T AR 23
T ER BEH VLHE) V(0. 1%Hiz/K)=10:90
WWERZE 1 mL 50,
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Quantum Ultra EMR = 55 DU 2% F1 J51 i A5 ) 5% ; Zorbax
Eclipse XDB-C18 Jz # {4 3% #1 (3.0 mm x50 mm,
1.8 wm) : HE & 30°C; Jii # 0.3 mL/min; i £ &,
10 WL FshA A N 0. 1% FER YK, i shAH B N
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6 FEWRPE S5 :0~2 min , 2% B,2~6 min, H 2%
B I} % 40% B,6.0~6.1 min, H 40% B J+ % 50%
B,6.1~8.0 min, i 50% B %% 2% B,8 ~12 min,
2% B,

Jo ik S B VR Ol HL B 55 L B UR (ESI+) s
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(MRM) ; B FAEHAS IR 350°C ;W% L 3 500 V;
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F 1R,
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TMeEE 526 25009 92.1,107.9,155.9  27,22,16 65
g 716 2539 65.2,92.1,108.0 45,2827 63
WRUAE 577 3200 231.0,282.0,302.0 39,28,22 100
Bk A 6.03 3479 106.2,158.0,174.0 29,5,14 87
+RE 5.84  461.0 201.0,282.9,425.9 42,38,17 112
SLAIENGH 597 477.703  342.9,345.8,373.9 20,16,12 116
B EE 7.79 8313 157.770,678. 860 31,21 114
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2.1 FERREHMRK
2.1.1 BEAFERUMEG R

Ry HEAEAN TR SEURH 4 [ AH 22 B0 NFE X B FR TS 34
FR) B AR DA S0 A K SRR A 3t b | 52
K PEH T Supelclean LC—18 ,OASIS HLB 2 i [&E 4%
I INFE AT X L S2 5

1] 1 000 mL BAKHINAREE S 1 mg/L IR
G ARERS I 200 pL, AE N RFINKEE , FH 3 mol/L AR
PR RN U A A A RO KRR 1Y) pH 2 4.0, Bifl
JE IR 1.3 BRI TAE AL B

AN [ AR A BOFE XT B AR AR 22 09 e g5 51 an

£ 2 iR,
*x2 AEEBEHEEBUMEN BIsEZERBENZI %
iRy EE-ive s SDZ SMX NOR EFX OTC CTX RTM

Supelclean LC-18 73.8 62.1 55.8 58.9 65.8 40.8 62.7

OASIS HLB 101.5 95.6 84.2 87.1 92.7 850 90.0

SEEEE L | Supelclean LC— 18 [& AH#E B/
FEXF 7 F H AR PUAE TR 09 SR 841K, OASIS HLB
2 e A N = 9 N Qe S =1 [ W P BT =
Supelclean LC—18 [ AHAE BUNMERERE F3HEA /Ut
e WAL 11, 5% , 3 T MK 10 A BT
PER SR PE R 23 A, OASIS HLB [ AH < Hi/ )y
FERBURHE t SRR TE — SR AR R KM N- &0
M eI 2 A B A4 — i L R G i R AL 3R R
Y, BA RAF R AsARe e v SR FnAE R A S
WA BAFRE Y, SRkl LRG Y N EE Y
AEIUNE MR B TR S C18
2.1.2 EHA®RGHH

B2 ool o A TR B e S o S O = W S B TS
7T A ) T A A BRIV A SEDR G AR I3 A W
B, {HL %5 5 3 S 56 Ak s A BRISE () AT 5% i 1 1
FEVH AR RESG o0 20K, T H. 48 B KR
P25 5y 5 | R U Ik 11736 JCIFURLAURE 8] £L Bt i) 3
R SRR AR R T R R AR R
I [1] A 21 i ) [ AT 38 ) AR S92 6 %ok K AR i Ak B 17
ARG T TR, FEE T BRI 5.8
10,15 mL/min B} EZKEEBR IR, WA 3,

M 3 0T LA, BRI 2 5 58,10
mL/min I, HARHTAE F A9 BHSCR 22 5108 K1Y

R3 FRAKEIERE BiREREK R0 %

AR
SDZ SMX NOR EFX OTC CTX RTM

(mL-min™")
5 93.2 98.7 103.5 86.9 105.6 85.4 84.2
8 90.8 93.4 95.6 81.2 98.3 81.2 79.6
10 95.1 91.0 98.9 80.8 92.8 78.4 75.3
15 71.2 64.5 61.2 59.8 65.3 51.4 49.6

FERE T E ) 15 mL/min B, BUSCR I ZFE(K, %
B ) 240 o A U [ B2 43 A AT RN, AR S I e A R
FAEREC 10 mL/min, [HL A —2HF5E R Y], B
AR T T [ A 25 B [T 238 0 TG &b 255 it D) ]
AE5 BRI BT J5T 19 2 53 R 2 B0 N 8 SRR 4 14 5
AR

2.1.3 JK# pH 8% "

JKFER) pH W] LIS M dT Az 25 A A B Y
ZEGRCR S B IR A ORI 5 1
pH IRAE , HIFFERY], BT RIERRIE R/ T I
ok BPE SR S A UM 25 AR T
I, A S 50K 2 A B K RE pH 43 5 PR AR 2.0.3.0,
4.0.5.0 4 FiKF-LIZEEE pH WA BRCR B 520, 45
UL 1, R, HARPAR 2R 2 BUSCRAE pH
2.0~4.0 Z ¥ L+, 78 pH 5. 0 UE# TR,
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1—SDZ ;2—SMX ;3—NOR ;4—EFX ; 5—O0TC ; 6—CTX ; 7—RTM
B 1 AR pH X B AR A R EWCE B %o

2.1.4 KHEBTRENGDA

SCHR[ 23 146 Y, ZE KA ol A & 1 26 v] DL 42
B IR DT A AT L H AR K R AV A B
20 e SR B A UK AR S 3 AR KR
TINAA TG Bt 73250 (0~ 20% ) 1) NaCl %585 -5
XTSRRI E ], SRS 45 R 7, KM T B
FERIFEAE 5 0 2 BRI A s, Fr A
SER B AR BRSNS N NaCl,
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%,T\Tﬁﬂ%a LNE 2 FE WA BLIE R, g 4 Py
N, SRR P PR R N RS 1 e O U
F4OEBAMAENBIRAERERROHE %

YeWiFl SDZ  SMX NOR EFX OTC CTX RTM

FIEE  90.4 96.5 91.3 88.9 90.8 86.5 92.6

ZME 525 52.8 87.6 79.8 653 26,2 22.8

N T AEH AR BN IBCUNE BRI E 4, SE 8
T VR RL 6.9 12 mlL X A€ BRS04 5%
Wi, 2RI, 6 mL (1% F B W RE A5 75 3] o e O Bk
JRAAR , PR L 6 mL (1% F R A e 511
2.2 FERZMESEE G H R

Kol 0.5.1.5.10,50,100,200 ng/L A
YV, 75 LIRRTAL IR AR PF T E T AU 4R
FFMZE B E A AT E 3 I, DIARTEIR I
TR (X) X (i g e T AR (V) R PE AU (2B
BHREWERS) A 7 MHTARTE 0.5~200 ng/L
AR BBl N A B IV e PR G R BN 2 BT R G R BK
R*=0.99,

5 BRMASEHSUMSTRE TR EXEY

UMER KR AIEERER
(ng-L")  (ng-L™H) (R

WAMBELE  y=19429.00-39593.3  0.5~200  0.10  0.99903

PUERATK LM

TR T EmE 1 =18238. 8v-61592.1  0.5~200  0.13  0.99821
WRIPE  y=2824.9x-21545.08  0.5~200 0.36 0.9978
BrbRE y=60714. 0v—438797.3  0.5~200 0.01 0.99593
+RE y=19034. 3x-98922.2  0.5~200 0.18 0. 99705
SLABENGEN  y=1179.00-1163.9  0.5~200 .20 0.99451

BLIREE y=T3417. w+247218  0.5~200 0.12 0.99451

2.3 EERESRS

R T AR SZ I X SR KRR B AR oy
B AT S  ARBFERAE T oM T R 45K T oK, IF
XFSEFRKFEREAT 50,100,200 ng/L 3 4 B K1Y
JOpR IS5 B AR PATINE 5 IR, 4% A A
YR EE | [RDST 58 FRR R s o i 22 197 A DL 6, 45
IR, FRIKAE S R bR AR KR
s PRS0 AP VA BE K O A i Bl R e vk RE
5.24 ng/L, 7 FiiE R - I0bR ECRTE 68% ~
112% MR HEMR 22 7E 1. 6% ~10. 7%, I, AR 5
5 4 TEDSC 8 RS 2% B R -, T 2 1 R 755K

5539 HE 12 B

R 6 RKI (BRAKBHERNEHE . NERE Y ZEF
EXIRERE (n=5)

Tk YK IRk

bUER
i W/ K Wik RSp/ ARHME/ Wk RSD/
(ng'L™) (ngL™") F% % (ngl') F% %
i 5 0 ND - — ND - —
50 41.15 82.3 9.9 48.78 97.6 6.0
100 89.23 89.2 6.5 92.72 92.8 7.9
200 19510 97.6 4.2 208.51 104.3 9.0
Tl i F RS0 5.24 104.8 2.3 ND - -
50 51.32 92,9 7.3 55.83 111.7 2.5
100 93.24 88.6 6.8 98.74 98.7 9.0
200 200.32 97.6 8.9 191.24 95.6 2.8
IR R 0 ND - = ND _
50 38.25 76.5 11.7 41.02 82.0 7.8
100 87.59 87.6 3.7 102.87 102.3 8.5
200 185.80 92.9 3.7 178.24 89.1 6.8
Bk R 0 ND - = ND - —
50 54.58 109.2 4.8 41.04 82.1 6.4
100 91.07 91.1 5.9 8502 850 2.3
200 202.20 101.1 3.4 18522 92.6 1.6
THR 0 ND - - ND - —

50 39.55 79.1 8.5 48.71 97.4 2.8
100 103.85 103.9 3.1 110.85 110.9 8.2
200 190.07 95.0 3.7 19528 97.6 3.4

LIEEEE 0 ND - — ND - -
50 35.28 70.1 3.4 38.85 71.7 6.4

100 84.04 84.0 2.3 88.07 881 6.1
200 175.02 87.5 6.5 180.04 90.0 4.5

50 34.08 68.2 8.2 36.12 72.2 7.3
100 87.07 87.1 2.7 89.05 89.1 6.0
200 175.06 87.5 2.6 186.05 93.0 5.4

3 #ie

HEST T RSO S T KK DR R BB AR R

F4) 1A A% L YR €20 135 % B0 BT 355 32 00 2 3 T S
PEAKIKT B 7 Bl Al 2 (R g e ik i P g sy
BUE B E +BER LML PaOER)
BRERI AT 5 s BT AR AT 7 R R AE 0.5 ~
200 ng/L #A7 BAF A2t A0 O RECKR T 0.99, K
HBRTE 0.1 ~ 1.2 ng/L, 52 bR /K #E B0 47 ] i 5 76
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