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W RIS Bl N et S R RAT, MCREIIRT 0999, i th BRFNE 1 FR 43518 0.1~1.0 pg/kg. 0.5~5.0 pg/kg, 7 3
AR BE S N KT B3 R 84.4%~114.6%, AHNIFRIEMZE A 1.0%~7.8% (n=6). G5 %7k
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Determination of 9 kinds of sulfonamides and 3 kinds of quinolones residues
in freshwater fish by dispersive solid phase extraction coupled with
liquid chromatography-tandem mass spectrometry
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ZHENG Yao-Lin, LIN Qiu-Feng

(Dongguan Institutes for Food and Drug Control, Dongguan 523808, China)

ABSTRACT: Objective To establish a method for determination of 9 kinds of sulfonamides and 3 kinds of
quinolones residues in freshwater fish by dispersive solid phase extraction coupled with liquid chromato
graphy-tandem mass spectrometry. Methods Freshwater fish samples were extracted with 1% formic acid
acetonitrile, the extracted solution was salted out, and the acetonitrile layer was purified with disperse solid phase
extraction purification package, the target substance was separated on a C;g column (2.1 mmx50 mm, 1.7 um), and
gradient elution was carried out using water and acetonitrile with 0.1% formic acid as mobile phase, the electrospray
ion source positive ion multi-reaction monitoring mode was used for determination, and the internal standard method
was used for quantification. Results The 9 kinds of sulfonamides and 3 kinds of quinolones had good linear
relationships in the concentration range of 1-50 ng/mL, and the correlation coefficients were all greater than 0.999.
The limits of detection and limits of quantification were 0.1-1.0 pg/kg and 0.5-5.0 pg/kg, respectively, the average
recoveries were 84.4%—114.6% at 3 kinds of different supplemental levels. The relative standard deviations were

1.0%—-7.8% (n=6). Conclusion This method is simple, rapid, sensitive and suitable for the determination of 9 kinds
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of sulfonamides and 3 kinds of quinolones residues in freshwater fish.

KEY WORDS: dispersive solid phase extraction; liquid chromatography-tandem mass spectrometry; freshwater

fish; sulfonamide; quinolone
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1.1 MR5R

RERL TR, R Bt 15 4% . B4 20 4 |
it 20 4y . FAa 20 (3FIE A 15 Yo

T e TR R | T M W I L e ) P AR I (Sl R T
97%, TR 2 SR e BT ), T e PR S | ik i
PR M e | R P LG | SUSRVD R L R IE R .
i S = N 774 T =1 I TSR Y € N
97%, 75 ¥ Dr. Ehrenstorfer 23 wl); i iz — F W& 0 (4l B R+
97%, H 1 245 it B il it S BT ), R TP R L T SR R
SAMENE-D3 | Bl e (7] — H A M IE-D6 | T LD £ -DS B
B-D5. WAV R -DS(HE KT 97%, LI 205 4% AL W Rl 4

A BRA ).

ZNE . WEE, Wl . IEC be(ftigal, 3£ Tidea A TH));
CNW dSPE #Hb 48 (g e i SE iR I A FRA F) o
1.2 UFE5E%

SCIEX 5500" 57 115 FH 4% [ i 5. 155 25° (electrospray, ESI)
BT, £E AB Aw]]; CPA225D HiLF4r#r K (ki

0.00001 g). BSA223S HLF43#r K F-(Jiki 0.001 g)(FEEFE L
FIHr 2 w]); 3K 15 B5.0H1(9500 r/min, 7 Sigma 24 #]).
1.3 SKWHE
1.3.1 &4 %t

{4,784 Waters ACQUITY UPLC BEH Cg (2.1 mmx
50 mm, 1.7 pum); ¥ 0.2 mL/min; FEii 30 °C; #EkEHE
2L, BN A: 0.1% W BRKITR; WahAH B: CE. #hRE
VEBEREF W3R 1,

R1 ORERBRBE
Table 1 Liquid elution gradient

Fif 18] /min 0.1%H R IK/% L%
0.00 85.0 15.0
4.00 50.0 50.0
5.00 0 100.0
6.50 0 100.0
6.60 85.0 15.0

10.00 85.0 15.0

1.3.2 R#EEnst

B TR HLWE5% (electrospray, ESI); B &
FHEA; gy £ s NI AL L (multiple  reaction
monitoring, MRM); 25k (GS1): 50.0 psi (AX); IR
(GS2): 50.0 psi (&UX); AT 30.00 psi (RR); Wi%5HLE:
5500 V; EHFIEEE: 550 °C; fiff#E: 8.00 psi (H <)o
133 #FfER

Sy BIFREL 10 mg 12 FFRHEY) T 10 mL 258,
R R A 2 2 T T B B M R 1.0 mg/mL # B4 J
PRUERE IR, BT -20 CCUKHE R A7, R 14~ H .
R F 5 B A 45 YRR A B IS TR o vk TR
PRUEVS I, BRI . & o HTat, 9 Rl 3 Fimdsi
T 25 R F AR L UEAT AR AE o o, S0V B LU R DD A
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WEme | FR i ) U | R E |
JHe G W | T e 48— FR AR W i AT e 48 — Y R B I -D3 Ry
L7

1.3.4 HSara®

(HFE]

Bt N L E I RERI 2 ¢ KT 0.1 g)F S0 mL &
OEH, A 15 mL 1%FR-ZHEER, Fieiigs#s L
Wi 5 min, MA 4 g MgSO4. 1 g NaCl, SRj5 A KB
10 min, Lk 5000 r/min &.0> 5 min, %% WG H, A
15 mL 1%H f2-Z G E R F kB IR R — K, &IF 2
AR

(2)41k

PRI 53] CNW dSPE b, WiE 5 min,
L 5000 r/min #5.0 5 min, RS T ITE LIER BRSO
R, 40 °CHEZE R ZIE T MA 1 mL 5% ZNEKE, iR
BENRA 1 min, 33 0.22 pm JEHE, HERAR (3% SIS E

WS FURE A EA T A T4
1.3.5 A FAnirAnfe TAE ¥ R 0961 &

FRER 5 0 F2 AR o Y BHERE A 2.0 g, DA L3 6 Fif
ANEVEEHFRME R PR 1.0 mL, $%IR 1.3.4 BB 5k
[ A TSR IBCRI g Ak, BIAS T IARAm o LA iRV

2 HER5SH

2.1 BB

X F RS MM 2, A IMARRE, BisY
AT Bty RBUE A5 B B [
FERRIR, SRERHE 0.1%H BRAKERTE KM, £
BRI AR B, o BRORKLF, MW K, Hir
Y 2 B SRR X P IS W B S SR, AR
VR AR AT LUE B ARL A P B, AT E = R A
2 o 13 Y SN o e S B 1\ S S | M 43P 959
S AR T TR N, AEI A i R A SR AR e TR B bR
WEVS VAT A5 48, TS —BR HE S A T 45 e
AR B 1 o

HRPERF NI Rk 22 254, 12 P& W0iE & AR 55 O
BrEATHTEEF2HM, e s 88
[M+H]". SEB#E BESTAL F 178 T4k, SR B Bk
R 5 % 100 ng/mL B9 -G HRAE P R T BUE SEUL
b, G SFEFIEN ST, T FEFea
5, BRI TR EFER; 2 E fE i (collision
energy, CE)Fl12:5% Hi, & (declustering potential, DP), ME£:(5
SR . FHPE/INA T T, e TR A A A

W, I MEREEE T, fE MRMEEE X 246
271 CE Fl DP 45 Jfi i s PREA T A4k, e i 7 | ek
BT R s R, SRR R R B . AR
kS HOLER 2.

2.2 MBI

WA AT R BUA ), K2R W B NG, 1wk
NG AT LA G A s e R 4R B o 2 R D5, TRl e
B BRI E AT . B/ IR AR B ATk
VPR MGEVE AR IBOA ] . RS 25 WA eI P M, ZEA )
T 0 P AT — A s A U202 2 s A A
s PR, B — s S e, ERRIERBOA R T, B
SHRAERO SR R T ZIE A AN 1%, 2% 5%
B PR BUSCR, AR R 2% RO . 5% R
ZNE R TEZR A 1% H iR LRS00 2 1%, P45 4 mIeR,
R BRI I 1% R AT 38 B BRAR Y IRl e, PRt
PR 1% PR IETENRBUAT LRIEHERT 1, 2,
5. 10, 15 min HEFREG X H AR AFRBCICR . 450
FEH, Bt R AR U () () AR, RS BOR B 2
Ko YA I E]3E 2 10 min A 15 min I8, F AP (155
T RZESR . I THRIFRBGCR . b 2m T4, Rk
PR ETEY 10 min.

23 ER¥MMN. &MXFR RUERSEER

FIEF RN, mFE 3 PR, HeAHED AR
JBN ek, oA 1,19, FAR TR A 0.83~1.12 Z [H] .
AR 12 B A A2 B I AL S, {FLAR 4 SC
BRUTIBF 9T B R BAE 0.80~1.20 =22 7] AT A 2% & 5L J3R 3000
4 5%

AT R I bR TS, DA ZR B AR E 7 vk X
SR AR AR, DAL A 0 BRI P B g T RRAG EEAE Y R
AKR, bR AE ML AN 3 TR, #5443 7E 1~50 ng/mL
WP Rl N R A, MEOE R B R T 0.999. DUE it B
FH 3 515 M kL (S/N=3) M # 1 IR (limit of detection,
LOD), 10 £% {5 W It (SIN=10) N & & FR (limit of
quantitation, LOQ), Ml 5& 45 2 43 B9 K6 H PR A5 & PR Wk BE,
3k 3 pios, 450k HERAE 0.1~1.0 pg/kg Z 18], &
B RTE 0.5~5.0 ug/kg Z fal .

24 [EIRRREEE

FEAS FURE S s i O ik frie A0 3 Fofrds 15 i 25 245 R
EARUETR, WIS 2.0, 4.0 A1 6.0 pg/kg, 4
WK 4, FALEWIT-EEILE S 84.4%~114.6%, FHXT
FRUE i 72 (relative standard deviation, RSD)A 1.0%~7.8%,
MR | A % B A A GB/T 27404—2008 52 5% %5 it 4t
FEHIRLE £ GBS ) BESR F ARSI 5 1 i A i 2
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AR RO, FRERATINSE . SEURVD RANFRIN TS R ZGYIARER, 1
25 SIERKES AT 1 REAR A 1 i s RO R, SRR

_ N N s N, 13.28., 9.99. 9.41 pg/kg,
FHA A 5 Rk 3t 00 itk KaillkE nerke

F2 9 MHERERFN 3 SRR AWM FNERES ]

Table 2 Mass spectrometric parameters of 9 kinds of sulfonamides and 3 kinds of quinolones

ey {5 B2 6% 5] /min BE - (m/z) FEFm/z) fill 48 Ha /v EiEHR RNV

156.1% 23 80

itk e R ik s v 2.03 265.1
172.1 23 80
156.1* 22 60

itk iz F WA 3.39 254.1
108.2 35 60
186.1* 25 80

il e — F s 2.37 279.1
156.1 25 80
‘ 156.4* 27 80

i e 5] — P 4 M e 3.98 311.0
108.4 40 80
156.1% 25 60

i ) P 4 2.93 281.0
215.1 25 60
156.1* 25 100

i g s W 3.99 301.0
108.1 38 100
156.1* 23 80

i e o g 1.62 251.1
108.1 33 80
156.1* 22 80

fitf e ik %R 3.09 285.0
108.1 35 80
156.4% 27 80

Tl e 408 — H 4 s g 3.25 311.0
108.4 40 80
318.0* 27 120

ARV A 1.84 362.0
261.0 38 120
316.0* 27 100

Rk R 2.27 360.1
245.0 38 100
» 288.0%* 26 100

BN 1.95 332.0
245.0 34 100
Tt i 20 — FP AR M g -D3 3.21 314.1 156.1 25 100
Tt 1z [|] — PP 4R W E-D6 3.93 317.1 156.1 28 120
W A-DS 1.81 365.1 321.1 30 120
R 2-Ds 2.26 325.1 307.1 31 120
NV A-DS 1.93 340.1 322.1 30 100

s RS R
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Table 3 Linear ranges, regression equations, correlation coefficients, limits of detection, limits of quantification and matrix effect

A L PEVE ]/ (ng/mL) 2y A2 R H(r) LOD/(pg/kg) LOQ/(ug/kg) FE ST
it frle FR L g 1~50 Y=0.03573X 0.9998 0.2 1.0 1.09
Tik i Y e 1~50 Y=0.05238X 0.9998 1.0 5.0 0.89
it file — FH g 1~50 Y=0.04506X 0.9999 1.0 5.0 1.01
T g ) — Y 4 e 1~50 Y=0.27048X 0.9999 0.2 1.0 1.02
T i ] F 4 s i 1~50 Y=0.02600X 0.9994 0.4 2.0 0.91
i e s EE e 1~50 Y=0.09792X 0.9994 0.3 1.5 1.02
i i v 1~50 Y=0.04584X 0.9999 0.2 1.0 1.12
Tk JHe SR R 1~50 Y=0.03754X 0.9998 0.3 1.5 0.96
T e 48— H 4 g e 1~50 Y=0.08521X 0.9999 0.1 0.5 1.06
AR R 1~50 Y=0.18407X 0.9996 0.2 1.0 1.19
Rk R 1~50 Y=0.06307X 0.9994 0.2 1.0 0.83
WNTD A 1~50 Y=0.04282X 0.9994 1.0 5.0 0.84

F 4  AREEFHE S IRE R E (n=6)
Table 4 Standard recoveries and RSDs (n=6)

2.0 ug/kg 4.0 png/kg 6.0 ng/kg
Pz P
B /% RSD/% ISR /% RSD/% B /% RSD/%
1 it fie PP e s 102.7 3.2 111.9 5.0 107.3 2.7
2 Tk i Y e 92.1 2.3 112.9 1.9 106.6 6.6
3 il e — PR 105.2 7.5 110.2 4.4 97.6 4.1
4 T i ) — F 4 95.2 5.0 113.3 7.8 99.2 4.4
5 it i ] P 4 s i 89.2 4.6 107.5 3.1 100.9 3.1
6 i e s RE e 84.7 3.9 102.9 3.2 100.8 4.5
7 i e v e 90.0 4.6 106.5 3.7 102.2 4.4
8 itk i SR 84.4 5.6 114.6 4.6 114.0 42
9 T JHe 205 — FR A s 95.2 2.0 110.3 1.0 103.8 6.8
10 AR B 92.2 1.2 109.9 4.0 98.3 1.9
11 Bk R 94.0 1.2 103.3 1.6 100.7 7.6

12 EANTRU 94.4 1.9 106.7 2.4 95.2 2.9
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