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Determination of sulfonamides residues in chicken by QuEChERS combined
with high performance liquid chromatography-tandem mass spectrometry
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ABSTRACT: Objective To establish an analytical method for the determination of sulfonamides in chicken by
QuEChERS combined with high performance liquid chromatography-tandem mass spectrometry (HPLC-MS/MS).
Methods The sulfonamides were extracted with acetonitrile, and salting out stratification by sodium chloride. Cg
purification material was applied to purify the supernatant after centrifugation, and separated by Endeavorsil Cjg
chromatogaphic column with gradient elution of acetonitrile and 0.1% (V:V) famic acid solution. The target was
determined by electrospray positive ion scanning mode (electrospray ionization, ESI+) with HPLC-MS/MS, and
quantified by the external standard method. Results The good linear relationship was in the range of 5~200 pg/L for
analyte, and the correlation coefficient square of the 8 kinds of sulfonamides residues was greater than 0.99. The limit
of detection (LOD) for sulfonamides was 3~6 pg/kg, and limit of quantitation (LOQ) was 10~20 pg/kg. Three kinds
of concentrations were labeled 20, 100 and 300 pg/kg, respectively, the average recoveries were 75.6%~115.2%, and
the relative standard deviation (RSD) was 1.9%~12.4%. Conclusion This method is easy to operate, accurate and
precise. The residue of sulfonamides in chicken can be detected quickly.
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Tl e 25 25 W) (sulfonamides, SAs) 242G B —253T
AR, FEHRTANA T AR g, R
PERBTRRE | HUE = RN AR B SRR A, T TR A XS 4
PR . Bk HUR RN I R S et (R e 25 25 W 78 5
Yo AR I ALK, B i i RRRIBR B, A
JE R 250 (8 3 7 i 0 AR I OB TE MG, A TE
BN, JF HafR Z 057 AR T 250, T 25 3 kK
6 3NN APt GEU/R T R [ TS e S
G2 MR W AR I E B A P iy B R S B OA BE R O
100 pg/kgt. e AR A E O A 1555 235 5 (8
PEED a2 d Ak PR ) ILE TR R G WY B AR
B ANREBE R 100 pe/ke™

FUR, B S8 bR o R AT Ml AR v v A6 0 6 i 2 245 W 1Y
T B AL SO B3 - R T 3% B (high
performance  liquid  chromatography-tandem  mass
spectrometry, HPLC-MS/MS) . & 80 A (a3l 1k . BB 2
PR RN 2 Ay Bk A 012 ARk, G A T e fre
YW TEE SR 2, Ry bR T TR €03 B
WV, A A4 s )2 A i . B A A8 vl DK i RN il
Pk AU R AT AL BT TR AT A AR B R AE B
TR 22 RERRANKAS e Ak A5 1O sc e Ry 3 A Ak
PRI RS AR AL, S8 F T AR BRI A A A
AR, 7E £l RS TN 45 8 & Jé 2 2K 1) QUEChERS (quick,
easy, cheap, effective, rugged, and safe)fij b PRtk F A
19201 )5 i e | 30K E - GB/T 21316-2007 { B Ik
B R Y S 2 W R B R I E RO €3 - SRS/ B
) PG W ke 25 25 9 O i Ak B 95 B SR B, W
S o 28 WA R, R TR AL A A
FL 454 QUEChERS R Ab B (L AR, Btk T S br it b
R AL T5 s, Al T AR A I S5 4, FH T 000 0 Ay
T e SR 25 Wy B BR B, RIS A BT (), B AR D A,
A Ay X5 1A e PR M A B A 2 2

2 MH5EREE

21 MRI5EE

X DRE S I 2 1T

Tt e 25 R B AR MES IR (M BE 100 mg/L) .+ /\ i dE
it %t (octadecylsilane, Cg) 1 & — M -N- N F£ B %2
(ethylenediamine-n-propylsilane, PSA) 4+ 1k 31 B} (B1 #% A
40~63 pm, 60 A), 0.22 pm/13 mm JE 4Rk (Fig2EE
Bl A R ), HEE . G (%4, #5E Merck 24 ),
SLGE K B A

QTRAP 4500 HHE T B¢ FH 1% . Ekspert ultralLC 100-XL
R RO AR BB (35 AB SCIEX /A #]); Endeavorsil CygFl:
(50 mmx2.1 mm, 1.8 um, JCEIHR DR FRA F); AL204
TRt Mettler toledo 23 Fl); TG16-WS £ 2538 5.0
BLGHT R AN S 36 2 A T R AT BR A D)o
2.2 HmETAE

B A RE SL AT AL 2 200 g, FABERRALBERE, Wi
WHFREL 5.0 g IFECRE 1 3 0.001 g)F 50 mL B.0 4, inA
10 mL ZJiEA S g @ALE, IWHENRY 1 min, L 5000 t/min
HFEH B0 5 min, WHU LW 1.0 mL FEEEEE T,
A Cig bRl 50 mg, WWHEPRT 1 min, 0.22 pm/13 mm J&
Je st uE Skl vk, AR HTINE
2.3 REMERIKRAIECH

53 ) R LR JHe 25 24 TR G PR HE T VR (100 mg/L)10 pL,
FIEESZE 1.0 mL, Bk B4 1.0 mg/L A HriEH
[V, T FH 2 G0 R B il bR o T AR, bRl h ik
BER 5. 10, 25, 50, 100, 150, 200 pg/L, LA SEZ iR
HERRER
24 (UB|HHFEH

JO T YR ) B 5 1 B F H A 2 (electrospray
ionization, ESI+); 22 v Wil (multiple reaction monitoring,
MRM); &R R 110 °C; BiZ5HLUE N 5500 eV; B
FNREE R 450 °C; FUig A 2% 402 03E 1.

*1 FRENSHEH

Table 1 Parameter of mass spectra

(azg?| 13 7 Bt [ /min WS B T3 (mv2) HEFLHLE/V A B eV

5.23 268.0/156.0* 80 13

it Jfie — Y S5-Ik (sulfisoxazole, SIZ)
5.23 268.0/108.0 80 22
) 2.77 250.0/156.0* 40 16

ik B ML E (sulfapyridine, SPD)

2.77 250.0/184.0 40 18
) 4.81 254.0/156.0* 80 16

ik Jiig FFY W& (sulfamethoxazole, SMZ)
4.81 254.0/108.0 80 22
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R 1
1t P 1 [H] /min B X (mv2) HEFLALE/V i fE /e V

3.71 271.0/156.0* 40 14

itk Jiiz 18 — i (sulfamethizol, SMT)
3.71 271.0/107.0 40 30

o 2.94 265.0/156.0* 80 17

ik e B FLWE I (sulfamerazine, SMR)
2.94 265.0/172.0 80 17
2.31 251.0/156.0* 80 16

T JlEe % I (sulfadiazine, SDZ)
2.31 251.0/108.0 80 25
4.36 285.0/156.0* 80 15
Tt 2 S B W& (sulfachloropyridazine, SCP)

4.36 285.0/108.0 80 24
6.17 301.0/156.0% 80 17

Tifk ¥ P TEE I (sulfachinoxalin, SCX)
6.17 301.0/108.0 80 25

T *ARTE Iy i BB R
WA TS AT 4 WE: 0.3 mL/min; SEFEARRL: 1
3 H#R59H

ul; WA A W2, B 0.1%(V:V) P ER K, 6 EE ki 4%

N 2.
®2 RoENBEERER
Table 2 Gradient of mobile phase
i ] /min B/%
0.0 98
3.0 80
11.0 55
11.1 98
14.0 98

=
=

4.0ed4
3.8e4
3.6e4
34ed
3.2e4
3.0e4
2.5e4
2.6e4
2.4e4 |
2.2¢4
2.0e4
1.8e4
1.6e4 |
1.4e4
1.2¢4 |
1.0e4
80000 |
60000
40000
20000 |

301 (UEEHSMK

S SR RN 2 AE R IR S AR R T 4 B
WOR, AIELEK-Z I . 0.1%(V: V)R R K-Z i . dik-FmsE,
0.1%(V: V) H i 7K - B 5 55 4 22 6t L s 40 i o 1 R W 784 114 5
M, &1k 8 RIS 25 W 2E A F T 1 22 S o W T 11
SEL I RRH 0.1%(V:V) FH R K - 2 i Bt s frle S 24 400 1 5
Wi 7 P A 5k LU Y40y, PRI b e 8 0.1%(V:V) T R /K -
CIEW ARSI, X shAH 06 B VR AR P A T T
oAk, (45 2050 SRAT B i A B s R

SMZ
SCP
SIZ
0.0 4.0 5.0 7.0 8.0 9.0 10,0 11.0 120 13.0
A 1] /min
B 1 2y W a5

Multiple reaction monitoring chromatogram
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ASLH R QuEChERS [WRTALEE ik, /& T
Cis 1 PSA 33X 2 Fiv FH A% W B 500 R % bt B 2 24 0 1) e A
W R (R 2), B 2 ATRLE H, AL Cog bR BN
TE 80%~110% 3t [, 5 A F W B 500 ¥4 £k 19 [l i
(70%~110%)¥E00, ULEH Cg XS 200 A B b A W% 4
e MACH PSA LK Cis+PSA kX 2 F5 K
A L EARAR 22, iR PSA W B3I X R e 2 2 4 it
BEVEFH, $R5I0J2 SIZ A1 SCP #E 43t PSA Hib)s, [EISCREAR
JE 60%, VL PSA X H W VR FTHIE . PSA J&i il i M AH
AR R TS E L, LRSI LBREE S A HLRR . ARG
MRS T W, Wi Crg W IR A BAEF, SRz Bt 2
WEMIEEE . IBR .. BRSFRSFRFETHRY . i
FIALHR ) B A2 B SRR B AR F B2, 2 R ] fE
H B AR 5 R A 20T AR SRR, TR AR 40 S 06 25 SR ik o
C i 1E AL B 511

33 FAERZMTEESKRUHR

PRV R B IE ly 5~200 pg/L B, BB 2591
el 2 110 75 B AR G R B2 3 o, o Y Sy B
Y15 bR TR Z te, X O BRI (ng/L) . ARYE 3
FEAT 10 £5 151 FL(SIN) A 3343002 ik (G G s FR AN 2 HEBR,
TERG A A S A it o A ISt BR U 1 FAR S, AT LA
AR 3,
34 FHAEBWERSEEE

430 1) 3 PR RE A FR A IR o0 20, 100 1 300 pg/kg
SRR ISR S, AR EEENE 6 K, 45RILE
4, HAEWIUSCRTE 75.6%~115.2%30 Fl, AH SR 1w 22 78
1.9%~12.4%5 [, J7 12 04 B 58 FIORG 5 18 #0495 45 20 b7 22
Ko
3.5 SEPrHEmNE

SRR T S T3 L 24 XGRS,
ARSI R R e, ER B 127 pg/ke, B

120
H AR TR S 235 SHUE<100 pg/kg AYFREZOR, I
e ¥} AR R A S 25 3R
% —4— None 4 éﬁ -I;e
=40 + &-C,
b AR SCHESE T RT XN P SR K 2 R Oy 2, R
0 : L - : : : ' ' ISR, Cg WG, SMREEE i, E ARl
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B9 IR A, S R E A £ A BER, AT 4
) LER AR, B L kR i 1 25 2 ¥Rl
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Fig.2 Effect of sorbent on target recovery RAERL R
®3 ERAEMEXRY
Table 3 Regression equation and correlation coefficients
Hir EEyyE IR Er K BR/(pg/kg) R/ (ng/kg)
SIZz Y=1210X+1120 0.9985 6 20
SPD Y=3590X+14100 0.9971 3 10
SMZ Y=1540X+6760 0.9977 6 20
SMT Y=2740X-642 0.9994 6 20
SMR Y=3460X+8770 0.9984 6 20
SDZ Y=2670X+15600 0.9975 6 20
SCP Y=2520X+17600 0.9940 6 20
SCX Y=3610X+24400 0.9940 6 20
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Table 4 Recoveries and precision tests in chicken (n=6)
ARt IR (ng/kg) FRITCR% KT/ %

20 85.4 8.3

S1Z 100 83.1 5.1

300 87.0 3.2

20 75.6 10.4

SPD 100 104.8 5.8

300 104.4 5.7

20 82.7 6.2

SMZ 100 97.7 8.0

300 100.7 4.0

20 115.2 5.1

SMT 100 110.6 6.4

300 107.0 5.4

20 81.8 12.4

SMR 100 100.9 8.6

300 100.1 3.54

20 77.6 8.0

SDz 100 93.7 4.1

300 96.7 2.0

20 76.8 3.7

SCP 100 85.1 7.8

300 84.8 4.9

20 98.7 59

SCX 100 104.7 8.8

300 100.3 1.9
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