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Simultaneous Determination of Seventeen Sulfonamide
Residues in Chickens by Liquid Chromatography-
Electrospray Tandem Mass Spectrometry
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Abstract A liquid chromatography-electrospray tandem mass spectrometry LC-MS/MS for
the simultaneous determination of seventeen commonly used sulfonamide SA residues in
chickens has been developed. Stable isotopic compound 13Cf,-sulfamethazine was used as inter-
nal standard. Multi-reaction monitoring mode was employed for the quantitative determination.
The separation was performed on a Capcell Pak C; DD column 150 mm x2.0 mmi d. 5 pm
with a gradient system of water containing 0.2% formic acid -methanol containing 0.2%
formic acid as mobile phase at a flow rate of 0. 2 mL/min. Samples were prepared by homoge-
nizing the chicken extracting with acetonitrile defatting with n-hexane and cleaning-up with
Sep-Pak Silica solid-phase extraction. The detection limits of 0. 02 -1 pwg/kg proved to be much
better than the previously reported ones. Average recoveries of seventeen SAs spiked at the
levels of 1 5 10 pg/kg ranged from 52.3% to 124.9% with relative standard deviations be-
tween 1.0% and 17.6%. Intra-day and inter-day variations of the method were all with in the
acceptable ranges. The results demonstrated that the method is simple accurate and suitable
for the identification and quantification of these sulfonamide residues in chickens.
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1.1
Waters 2695
Quattro Ultima™ Pt
PRO300A PRO USA
X-22R Beckman LABORO-
TA 4000 Heidolph Waters Sep-Pak ® Silica
SPE 500 mg 3 mL
Fisher

Micromass ® -
Waters USA
Allegra™

Scharlau
99% Ameis-
ensaeure 99% Merch-Schu-
chardt

Co. Spain

17 sulfathia-
zole ST
fadiazine SDZ sulfadimethox-
ine SDM sulfamethizole STZ

L sulfamethoxazole SMX
99. 9% A
98. 6%

sulfanilamide SA sul-

sulfaquinox-

aline SQX sulfachlo-

17 - 405-
ropyridazine SCP 99. 1%
sulfamerazine SMR 99.5% -5-
sulfameter SMT 99. 8%
sulfisomidine SMD 99. 7%
sulfanitran SNT 95.7%
I sulfisoxazole SIX 99. 8%

sulfadimidine SDMD

99.7% sulfapyridine SPD
98. 0% sulfamethoxypyridazine
SMPD 98. 1% W sulfam-
oxole SMXL 98.8% 17
SIGMA-ALDRICH
P C,- sulfamethazine
SMZ 90%
17
0.0100 g
10 mL 17
1.0 g/L 4C
3
B Q.-
0.0100 g 10 mL
1.0 g/L
500 pg/L
1.2
CAP-
CELL PAK C, DD 150 mm x2.0 mm i.d. 5
wm 20 C 4 C 10
pL A 0.2% B
0.2%
97% A —L85% A — - 60% A 3 min
O 0% A ""097% A 20 min
ESI +
3.5 kV 78 V 1 RF
Lensl 40 V 100 C
300 C 450 L/h 1.9
0.3 Pa
1
1.3
10.0 g 10.0 g
30 mL 15 mL 1
min 10 C 4 000 r/min 10 min
5.0g 15 mL
2 3 40 mL
- 5
mL 30 C 3.6 mL
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0.4 mL 0.2%
1
Table 1 LC-MS/MS parameters for the 0.1% 0.25%
sulfonamide analysis 0.2%
. Daughter ions/  Eqopision” 7
Compound R M-H *
min m/z eV
SA 4.15  173.2  156.0 132.0 9 2.2
SMD 13.87 279.3 124.1 186.1 156.0 18
SDZ 15.90 251.3 156.1 108.1 92.1 15
SPD 17.61 250.3 156.0 184.2 15 )
ST 18.54  256.4  156.1 108.1 92.1 19 SPE
SMR 19.72 265.3 156.0 172.1 110.1 15
SDMD 22.16 279.2 186.0 124.1 156.0 20
SMT 23.55 281.3 156.0 126.1 108.0 15
STZ 23.50 271.2 156.0 108.0 92.0 14
SMPD 23.59 281.3 156.0 126.1 108.1 15 2.3
SCP 24.93 285.2 156.0 207.1 12 17
SMX 25.70 254.3 156.0 108.1 92.1 13
SIX 26.72 268.2 156.0 113.1 108.1 15
SMXL 26.73 268.3 156.0 113.1 108.1 16
SDM 30.50 311.4 156.1 108.1 92.1 19 1:1
SQX 31.56 301.2 156.0 107.9 15
SNT 33.75 336.4 156.0 294.3 198.1 10
SMZ 22.13 284.5 185.8 123.9 161.2 19
1 SA sulfanilamide SMD sulfisomidine SDZ sulfadiazine 6 mL 1:1 _
SPD sulfapyridine ST sulfathiazole SMR sulfamerazine SD-
MD sulfadimidine = SMT  sulfameter STZ sulfamethizole 6 mL
SMPD sulfamethoxypyridazine SCP sulfachloropyridazine 2.4
SMX sulfamethoxazole SIX sulfisoxazole SMXL sulfamoxole ESI
SDM sulfadimethoxine SQX sulfaquinoxaline SNT sulfanit-
ran SMZ " C,-sulfamethazine internal standard. 2 E . jion +
collision energy.
Silica 3 mL 1
5 mL 6 mL
1:1 6 mL 1 m/z 156
SMT SMPD M
1 mL 2 mL -H ~
1 min 2 min LC-MS/MS 1
2.5
2
17 1 10
2.1 20 50 100 200 wg/L 50 wg/L
Yy xr wg/L
2
1 ~200 wg/L
0.999 SA SA 40 pg
S/N =3 4pg 0.1~4
17 pg 2.5% ~4.6%
3.1% ~7.4%
0.2% 0.2% 10g
0.1% 5 mmol/L 15 10 pg/kg
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Table 2 Linearity detection limit of each component (m/z=156)
Compound' Calibration equation? r DL’ /pg 0,8=N"—R
SA ¥ =9106. 3z —4.8318 0.9922 40 H,N+:<:>:o IN—R 1‘1
SMD ¥ =50. 1352 — 1.5454 0.9991 2 ) (m/z=96)  (jn/z=158)
SDZ Yy =27.496x —1.1378 0.9990 1 (miz=108) | i\
SPD y=84.341x -0.1284 0.9999 1 v
ST y =268.7x -0.06 0.9997 2 (m/z=92)
SMR y =100. 76x +0. 4244 0.9998 1 1 MH *
SDMD y=131.232 +0. 4416 ~1 0.6 Fig.1 Proposed fragmentation scheme for collision
SMT y =126.17x -2.5103 0.9973 0.1 induced dissociation of protonated sulfadiazine SDZ
STZ y =0.02372 -0.0259 0.9974 0.2
SMPD y =0. 00572 0. 0092 0.9993 5 150 N
scp ¥ =0.00892 +0.0011 0.9995 2.5 I Lo
SMX Y =0.00792 +0. 004 0.9995 0.1 < to0f E%E
SIX y=0.0077x -0.0122 0.9995 0.3 < [ A
SMXL y =0.0064x -0.0122 0.9993 2.5 g [ %
SDM y =0.016x +0.0059 0.9998 0.6 ﬁ 50 - g E E 924 a
SQX Y =0.00662 0. 002 0.9999 1.3 i aT @ 5.
SNT ¥ =0. 00152 +0.0032 0.9999 4 . M JURA, | T %A
1 For compounds see Table 1. 2 Linear range 1 -200 0 5 10 15 20 25 30 35

ng/L y peak area ratio of the compound and internal stand-
ard x mass concentration of the compound pg/L. 3 DL

detection limit the instrument S/N =3 .
Fig.2 Chromatogram of spiked samples

3 17 RSD LOD n-=5

Table 3 Spiked recoveries relative standard deviations RSD and limits of detection LOD of 17 sulfonamides n =35
. Spiked level of 1 png/kg Spiked level of 5 png/kg Spiked level of 10 png/kg LOD/
Compound recovery/% RSD/% recovery/% RSD/% recovery/% RSD/% ng/g
SA 69.7 4.1 78.5 11.5 89.3 7.1 1.0
SMD 52.3 14.3 70.2 9.9 65.1 17.6 0.03
SDZ 86.9 11.1 86.7 6.6 74.2 5.8 0.13
SPD 121.9 3.2 113.2 4.9 99.3 4.5 0.02
ST 101.4 16.0 109.3 1.0 96.6 3.3 0.09
SMR 124.5 8.8 111.5 5.3 122.4 1.4 0.05
SDMD 119.9 14.8 112.5 2.2 106.4 11.2 0.08
SMT 59.0 4.4 86.8 4.2 60.0 13.0 0.33
STZ 118.2 13.9 120.7 2.6 123.3 6.3 0.03
SMPD 114.8 14.2 90.5 5.5 95.0 8.2 0.06
SCP 114.2 16.5 124.9 4.0 112.2 11.3 0.03
SMX 73.4 16.5 76.8 7.9 66.0 14.8 0.03
SIX 111.8 12.5 105.7 8.3 89.5 11.8 0.05
SMXL 114.8 13.8 109.9 1.0 94.6 15.1 0.05
SDM 79.1 13.2 83.1 15.4 82.6 11.0 0.06
SQX 88.6 6.3 81.5 16.2 88.0 12.8 0.3
SNT 52.5 5.3 52.4 9.6 56.8 9.1 1.0
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