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~5.00mg/LEEAHERFERLR, BARRREGPFHRKELEA 5% ~92% . a4 £ B
EZD T 10% . EF EER P RARM B R E BB (SD)20 ng/L. B ke F K wEw (SM1)20 ng/
L. BB = 9 A&7 (SM2)20 ng/L. %t i F A F &= (SMZ) 30 ng/L.# &% Bk (SQ)40ng/L,
K@i & ok AR 61 K B £ % %Y

hESHFE  S931 XEKIRBIREE A NEHFE 1000-7075(2011)02-0102-04

Determination of sulfonamides residues in seawater by using high
performance liquid chromatography
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ABSTRACT An analytical method was established for the determination of residues of five sulfon-
amides in sea water by high performance liquid chromatography (HPLC) with ultraviolet detector.
The five drugs showed good linear relationship in the range of 0. 05~5. 00mg/L.. The average recov-
ery was 75% ~92% at two concentration levels. The relative standard deviation was less than 10%.
The minimum detection concentrations were as follows: sulfadiazine, 20 ng/L; sulfamerazine, 20 ng/
L; sulfamethazine, 20ng/L; sulfamethoxazole, 30ng/L.; sulfaquinoxaline, 40 ng/L. The results indi-

cate that this HPLC assay is specific, accurate and reproducible.

R IR 25 PEAT & I (nyhyzx07-047) FI [E 5 ¥ ¥ J& 25 H [LDOMEP(MEA)-02]3k [7] %% B)

* WINMEE . E-mail; chenbj@ysfri. ac. cn

YRS H 31 :2010-06-04; 8232 H 19 .2010-07-28

YEEE A SIS 2. B R R, FEMNEEFAESHER WA . E-mail: zhoumy@ysiri. ac. cn , Tel: (0532)85836341



%2 JIWASE A5 R OIS R IE K PR R A YR B 103

KEY WORDS High performance liquid chromatography Seawater Sulfonamides
Residue
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Heo BT TRB ARSI RGBS RN L IR M S AR R, AR AR KT IR B R ORI . KRRk,
BT T8 WA B4R 1 25 4 09 25 2800 R AR B BRI B R e, SRBH PO B2 LIRS IR E . H Rk F™
FRPH AW I 45 25 A2 D BETR DR SR 25 R M . A A BOBE R, SO K P I B AE R AUA 2026 ~30 %0 8%
FrPA BN Py F AT R B A R EHE M 2 R SR S (R R 4F 2004) . B XY R
REBAREYEEEW B TIREAR A SFRERE S, F R EMESHFER AL, 5 ALXMFE
a8 v G AR E BRI E BRI BN T 2 RS . R, B8 1 28 (Sulfon-
amides, SAS) 5 REBR AE R E QL R G, S R OE, EEA5EBESREN TR (ELHWS
2004,

B 2R 25 R 8 Y0 0 & SR B R, T b A TR R R S 25 ) R A B e (SD) L e R AL
(SM1) B M - B B 15 I (SMI2) (i iz R 3 5 0 ik (SMZ) (B i s B ok (SQ) . BT EEH T Ir Ak Mk &
R EERRER BN S CEAF RS WA HEN  2002).

BT - B8 M 28 25 W B R 0 7 2 R AT« MR IR S B I A I SR B BRSO 8- T 1 VR A
G- PR RS OTHHLSE  2008) . BERIK GRE W Mok A0 5 10 B M P 10 s A 0 05 e A 0 75 2 200 g LA 1 30
SR B AR R A% s AR (35 B0 1k AR (35 B HR 3R B Bt SR B AR K5, B AR ML B A Tk
FEE B AE AR ARSI . G ST B RO e A B P A B R AT, T SRR I K A R A
BPAER,

KSR HUAE R AR A SRR, EATEA RIITHREMER . B, RFAREHRA
Yy 5% B8 B9 SR IRAT N L B/ BB PR SR IR SR R LA R & BRSSP a0 I o7 B: L BHAR T TARMRFI T R . A
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1 #EFFEx

L1 &R

SR AK R Milli Q REAFHIBAUK: F L QWL . RO EC S & R @5 sl RN 4k,

ik A o (A 2>99 00) « B 8 O (SD) L 8 g P 8 e e (SMIT) L B Ji — W L s g (SMI2) B i 6 5 B
e (SMZ) i e v 0k (SQ) I 1 36 B Sigma 20 H] .

B B A M 9« TR A M T 28 W (1 g/l 8 PR A o o (] AR M (10, 0 mg/ L) A Z RS AL .

REARE TAEW (0. 05~5. 00 pg/mb : M SHARECH] . 2% TAE WS H B .

1.2 FENHREGE

Agilent 1100 ¥ AH 35 (Bl A LM 28D IR B R R H (LB W RAMNIR) D) IR 28 (EE
IKA 352D s Milli Q 88 2K X (B # 2 A s B X (36 B Organomation 24 7)) ; Visiprep™-DL B & 48 #¢
B & (£ H Supelco A4 F]) 5 Oasis HLB [ AHZE B/ E (6ml/500 mg, £ FE Waters 228} ) ; LC-Cys B ZE BN
(6ml/1g,Supelco) ; BB FLIEHE : 50ml,

1.3 ®iEEH

it . ZORBAX SB-Cys,250mm X 4. 6mm (i, d. ) ; @35 AR . 40°C; Fsh4E . 285 (pH=3) : K (pH==
3)=20 : 80; Wik : 1. Oml/min; K I 28 . 22 AN MBS 5 K I I < - 270nm; FEFE B . 20 pl.
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1.4 SR
1.4.1 BEMERDAEEN

SLWHTRRA 5 ml & H 5.5 ml BHEZ .10 ml K#kPE Oasis HLB EBUME .
1.4.2 T4

FAEZ K 500 ml 7K HE CBE & 40 B 7 B0 2% B, 07 T8 56 P 3 B8 47 48 5K 0. 45 pm 7K A A B 1 32) B 4
ml/min ¥ B @i B AHREBUNME (A 2 /). SREH 10ml AKFUE/ME, Sk B2, 8 /MER T .

1.4.3 #eBLk%

MAloml Z&HE/FEBEBERMERE L DBBABRENT 1#H/s. REEBRBTHEARER
FLHESOCCKBFTREZELN 1 ml, FAFZAMWASKT . HEH A 1. 00 ml ZF (pH~3), IEIRBS IR BW
BREY,0.22 pm VWPEMR B IR WAL BN E . AMMERSARE.

TR, THAEERAYHR AN KIBEERNERR, BT EE/, H R0 878 56 i a il 2 25,
1.4.4 &Rz

33 1) YR AE A8 3 (TR 20 ] s M T4 B0RIRE WL, 300 5% 18 3% 06 0, O 5 M O A AT o UG O R AT LB, AR R
ER. EERIUTES A ENR,

2 ZR5R

2.1 K¥BAIERE

B AE 200~300 nm K75 B AT 5656 5 5B AT MEAE i B W 01 I A 4% s B i 7 A O, 6 A 270
nm YE R EE K.
2.2 REHIBAIEE

SAs EASBMY ., RaHp pH EX SAs ERIESE FHOBE MRS EWB R, ALRELEE T AHE pH E,
AS 1) 38 3l A 4H BT AR 00 26 434 B8 Bt ) S UG B . S5 SRR, R A ARk R i sh AR pH {E, W AR
BB ERTTR TREEE NG,

X F WS RFE YR, S B T B EEA 2 E MR, 45 1 & B B OBEAE W sh A B A 5 1 R i e i
B, MARENEIATEE. MIEEARBMATUEFERENOREEMSESER., SBRAH, HZIFEE
WA, UK pH FIFBREAE 3 24, &M 5 & AT, R JO7 805 2 15 MK B FR i sh 48 4 2 5 B8R A
pH £ 3 £4 , HE S IES IR 05, AR R E R R E. B 185 MR AYHRER
Mg,
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Fig.1 Chromatograms of the five sulfonamides
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2.3 EBAXMIERE

MR YK PSR ERME U R BRI RN RAH B ZE . Fok, —fF T R-R3E
He, [R5 SPE [ A8 28 U5 B 17 L3R,

LY R, FH LR R BEAT IR/ WA B, B A9 MR s TIE C ks . &P 5 B i TR VLR RE K, e 4gmt
R, & B AR AR R, EE R E.

SPE [EAHZE WAt , 3% A Oasis HLB [

FAZE BN EE T Cra [ AR 26 BO/ £ [F] B 3 1 EATFEREEREER)
ﬁi‘ . Iﬁ@ﬁ?ﬁ%ﬁﬂ‘, , JEH Oasis HLB /J\ *Iﬁ Table 1 Comparison of the recovery rates of different columns( %)
BRI TS F Co BIARZEBU/IMEE (32 D, # Btk Column SD sM1 smMz - smz sQ
Qasis HLB 90 92 84 81 85
2.4 @W%*ﬂﬁ@fg Cig 83 85 81 72 78
S P8 W6 K AR 25 F1 87K L B 500 ml
PEAT B 0 P B 0 N AR WK 56, 51 B2 WREMCERREIRE@E D

Table 2 Recovery rate and relative standard deviation of five sulfonamide (%)

B 4 ANEA7, 8 1.4 BT A
TS HATIE, TR Histb &Y R K [El Yt % Recovery rate X FRHER 22 RSD
@q&%c ﬁé?ﬁ@&$*ﬂ$ﬁﬁﬁ:?ﬁ{)ﬁ§ﬂ Addedition level

%‘—é 9 Ff:[ _[_H:E‘ Hj ?# ‘Uﬂﬂ QE_ 6} E/J [E] LJ& ﬁ E? ff (ug/L> SD SM1 SM2 SMZ SQ SD SM1 SM2 SMZ SQ

o T s 1~ Zl M <
75%1/‘/{_1:‘0 1.0 88 89 81 82 75 3.8 3.1 3.0 5.6 6.4
5.0 90 92 84 81 85 2.5 2.1 31 4.1 6.8

2.5 FEHLETEE

Al R 0. 05,0.10,0.50,1. 0.,5. Omg/L. MIMRHERIIIBRSGHE R 1.3 ik A & B4 H 1T EIE S, /E
W e TR B RIATAE AR . S5 EW 5 Fh SAS IR R AR MHEREEIY KT 0. 99,

2.6 ={REHE

RACK R R7EAGEE EANEER AN B Ik TR, BE N ERILK 3 MF. £ LRGN &
PR A5 5 Pl Rk 2 265 B R A4S HH BR 43 3 R < 0. 01.,0. 01.,0. 01,0. 015.,0. 02 mg/L, 3 F g KU E 55 R
20.20.,20.30.40ng/L. BIMEK A 5 Rk 25 PR T o M B I, A D7 sk AR .

3 &g

AR5 B0 B A ZE B (SPE) T AR & £ 1 7K FP il JH 28 25 ), B i 4ch B0 O, U0 T e A WL R 9 R L 9
DT X EBE RS S RFER LR A B R A SRR BB RO BR T I, I8 B T BLAR
E Y 1E] R s SR S OB A A, LU Z I (pHA3) + /K (pH=~3)=20 : 80 YEN W SIAH, T 270 nm K AbXT 5
o 8 e 2 24 W 2R AT IR I A o 7 5 A A [ o8 4 0 g R A T R 2% 8 3k B 7 R ARG T o 2 8 o) 20K
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