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Determination of 18 Sulfonamide Residues in Pork by Modified
QuEChERS/HPLC with Online Photochemical Derivatization

and Fluorescence Detection

XU Xu'? GENG Dan-dan'” XIAO Yuan-can'~ HU Feng—zu'
(1. Northwest Institute of Plateau Biology Chinese Academy of Sciences Xining 810008 China;
2. University of Chinese Academy of Sciences Beijing 100049 China)

Abstract: A method was developed for the determination of 18 sulfonamide residues in pork by using
modified QuEChERS /high performance liquid chromatography with online post column photochemical
derivatization and fluorescence detector. The residues in the samples were extracted with 1% acetic
acid acetonitrile solution cleaned by QuEChERS( Quick Easy Cheap Effective Rugged and
Safe) method using a mixture of PSA  C,; and GCB as sorbent. The target compounds were separa—
ted by HPLC on a Platisil ODS column( 4.6 mm x250 mm 5 wm) and then treated by onine
photochemical derivatization and detected with a fluorescence detector. The optimal conditions were
as follows: excitation wavelength: 320 nm emission wavelength: 450 nm column temperature: 36
°C  mobile phase: 0.3% acetic acid — methanol by gradient elution. Under the optimized condi-
tions a good baseline separation of 18 analytes was obtained. The calibration curves were linear in
the range of 0. 05 — 110.28 g * mL™' for 18 sulfonamides with correlation coefficients( r) larger
than 0. 992 0 . The method detection limits( S/N =3) for target compounds ranged from 1 pg/kg to
18 wg/kg the limits of quantitation( S/N =10) were in the range of 3 —60 wg * kg™'. The spiked
recoveries of 18 sulfonamide residues varied from 71.2% to 113.4% in which the majority recover—

ies were in the range of 80% —100% . The relative standard deviations( RSDs) were 0. 8% —-8.7%.
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The method showed advantages of rapidness simplicity less organic solvents reliability good ac—
curacy and precision and could meet the requirements for qualification and quantification analysis of
18 sulfonamide residues in pork.
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1.1 N
Waters 1525 2475 ( Waters ); (
8 W. 15 m Pribolab ) ( ); IKAT25 .
RV - 10 ( IKA ) XK80-A ( ): AGI3S
( Mettler Toledo ) UPE - 1I - 40L (
)
( Sulfacetamide SCM) . ( Sulfadiazine SDZ) . ( Sulfathiazole STZ) .
( Sulfapyridine SPD) . ( Sulfamerazine SM1) . ( Sufamoxol
SMX) . ( Sulfamethazine SM2) | ( Sulfamethoxypyridazine SMP) .
( Sulfachloropyridazine SCP) . ( Sulfamethoxazole ~SMZ) . ( Sulfamono—
methoxine SMM) ( Sulfisoxazole SSX) . ( Sulfabenzamide SBZ) .
( Sulfaphenazole ~SPP) . ( Sulfaclozine SPZ) . ( Sulfadimethoxine
SDM) . ( Sulfaquinoxaline  SQX) . ( Sulfanitran SNT)
98. 0% Dr. Ehrenstorfer GmbH; (Cs 40~63 pum) .
(PSA 40~63 wm) . (GCB 120~400 ) ( );
; N ; ( MgSO,) . ( NaAc) o
1.2
10 mLL 750 pg/mL-
805 wg/mL. 789 wg/mL. 691 pg/mL. 768 wg/mL.
703 pg/mL. 790 pg/mL. 759 pg/mL. 776 wg/mL.
714 pg/mL. 809 wg/mL. 758 pg/mL. 696 g/
mL. 770 wg/mL. 775 wg/mL. 743 pg/mL. 793
pg/mL. 764 pg/mL o

1.3
5.00 ¢ 50 mL 6.00 ¢ MgSO,. 1.5 g NaAc
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10 mL 1% - 2 min 4 000 r/min 5 min 5 mL

5 mL 10 mL 750 mg MgSO, 120 mg PSA 120 mg GCB
360 mg C5 1 min 4 000 r/min 1 min 0.45 pm

o

1.4
Platisil ODS( 4.6 mm x250 mm 5 wm) ; 0 0.3% (A) - (B);
: 0~32min 8%~40% B; 32~39 min 40%~50% B; 39 ~41 min 50%~60% B, 41 ~48 min
60% B; 48 ~55 min 60%~8% B; 0.7 mL/min; 36 C; 10 uL; :
320 nm 450 nm,

2.1

2.1.1
18

o

(0.1% 0.2% 0.3% 0.4%)

- 12
(0.1% - ) 1 0.3% - 18
’ Fig. 1 HPLC chromatogram of 18 sulfonamides with mobile
' (0.4% - phase of 0. 3% acetic acid — methanol

) N 1. SCM 2. SDZ 3. STZ 4. SPD 5. SM1 6. SMX 7. SM2
8. SMP 9. SCP 10. SMZ 11. SMM 12. SSX 13. SBZ
14. SPP 15. SPZ 16. SDM 17. SQX 18. SNT

0.3% -
18 o 1 0.3% - 18
2.1.2 "
15-16
320 nm 450 nm,
18
18 ; o
2.2
2.2.1 QuEChERS o MgSO,
7 600 ~ 1 200 mg MgSO,
MgSO, 750 mg 18
MgSO, 750 mg. PSA C, GCB" 3
o 750 mg Mg—
SO, 250 mg © 3
C,s GCB PSA 18
o PSA
C; GCB 73. 1%

70% o
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PSA +C,, + GCB + MgSO,

2.2.2 MgSO, 750 mg 3
150 200 250 300 350 mg 18 3
200 mg 18 . PSA
C GCB
19 -20 C]g .
4 . DPSA C; GCB 200 mg; @PSA GCB 120 mg
C,s 360 mg; (BPSA 200 mg C, 300 mg GCB 100 mg; @PSA 100 mg C,s 300 mg GCB 200 mg.
; @ ~ O @ @
65% 80% °
750 mg MgSO, 360 mg C,;, PSA  GCB 120 mg.
2.2.3
(2.7% 19.7% 32.4% 54.1%) o “1.3”
o : 96 %
2.3
“1.4” (X pgemL™)
(V) . 18 0.05~110.28 pg * mL™'
(r=0.9920) . 3 (S/N=3) 10 (S/N
=10) 1. 18 1~18 Mg-kg"
3~60 ng * kg™ 7 40 pg * kg™ 60 pg * kg™
1 18 N N N
Table 1 Linear ranges regression equations correlation coefficients(r)  LODs and LOQs of 18 sulfonamides
Sulfonamide  Linear range p/( wg * mL™") Regression equation r LOD w/(pgkg™') LOQ w/(pg*kg™)
SCM 6.89~110.28 Y=2.2x10*X -1.2 x10° 0.996 6 18 60
SDZ 0.77 ~48.96 Y=1.9x10°X -2.6 x10° 0. 998 2 13 45
STZ 3.21~102.76 Y=4.3x10*X-1.3 x10° 0.996 7 15 51
SPD 0.05~3.28 Y=1.6x10°X -8.3 x 10* 0.998 0 1 3
SM1 0. 60 ~38. 64 Y=2.1x10°X-2.4x10° 0.997 8 9 30
SMX 1. 11 ~70. 80 Y=1.1x10°X-2.1x10° 0.996 9 16 52
SM2 0. 60 ~38. 56 Y=2.2x10°X-2.4x10° 0.997 3 12 40
SMp 0.23~14.72 Y=3.7x10°X-1.2x10° 0.996 4 3 11
ScP 0.13~8.48 Y=6.1x10°X +4.6 x 10* 0.9956 2 6
SMZ 1.16 ~74. 48 Y=1.1x10°X -7.8 x 10* 0.996 7 17 58
SMM 1.26 ~80. 88 Y=1.0x10°X-1.2x10° 0.997 4 7 23
SSX 2.46 ~78.56 Y=4.7%x10*X -1.3 x10° 0.995 2 11 35
SBZ 1. 96 ~62. 60 Y=3.0x10*X +7.1 x 10* 0.992 0 18 59
SPP 1.46 ~93. 60 Y=6.4x10°X -6.3 x10* 0. 998 2 14 47
SPZ 0.15~9.60 Y=51x%x10°X-5.2 x10* 0.998 5 1 3
SDM 1.64 ~52.48 Y=9.0x10*X +8.4 x 10* 0.993 7 7 25
SQX 0.07 ~4.56 Y=1.7x10°X +2.7 x 10* 0.997 0 1 5
SNT 1.12~35.92 Y=1.5x10°X +9.3 x 10* 0.994 9 8 27
2.4
“1.3” o 0.02 ~
4.49 mg-kg’]3 3 2) o 18
71.2% ~ 113. 4% 80% ~ 100% ( RSD)

0.8%~8.7% o
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2 (n=3)
Table 2 Average recoveries and RSDs of 18 sulfonamides in pork samples( n =3)
Sulfonamide Added w/( mg * kg™!) Average recovery R/% RSD s,/%
SCM 1.12 2.25 4.49 81.0 87.6 82.2 6.9 4.2 6.2
SDZ 0.42 0.84 1.68 96.1 89.2 179.5 5.0 3.1 8.6
STZ 0.39 0.78 1.56 87.4 94.9 88.2 8.4 6.4 5.8
SPD 0.02 0.03 0.07 76.4 97.3 72.0 4.3 4.6 7.3
SM1 0.15 0.30 0.60 90.7 94.7 75.6 6.8 59 8.0
SMX 0.43 0.8 1.71 71.6 76.5 T71.8 1.9 0.8 2.6
Sm2 0.20 0.40 0.80 90.2 91.8 76.4 3.3 7.3 1.9
SMP 0.05 0.11 0.21 104.1 94.0 92.8 2.5 3.1 7.0
SCP 0.03 0.06 0.12 75.3 89.6 113.4 5.4 2.8 5.1
SMZ 0.29 0.58 1.16 73.6 90.9 89.4 7.8 1.7 5.2
SMM 0.12 0.23 0.47 87.5 95.4 77.1 5.2 5.6 6.3
SSX 0.40 0.80 1.60 91.4 94.2 84.4 1.7 83 3.8
SBZ 1.06 2.11 4.23 97.6 102.4 86.3 6.9 57 4.7
Spp 0.23 0.47 0.93 92.1 89.5 89.9 6.1 4.9 4.3
SPZ 0.02 0.03 0.07 85.1 93.4 88.3 7.9 6.6 5.1
SDM 0.12 0.25 0.49 86.5 95.8 93.0 4.1 87 3.6
SQX 0.02 0.05 0.09 85.9 99.7 84.3 2.3 4.4 4.9
SNT 0.13 0.27 0.53 71.2  94.1 82.1 5.2 6.3 4.6
2.5
4
18 1
27.42 pglkg( 2) .
29694 -2013 *
21.30
wng/kg QuEChERS/ 2
_ Fig.2  Chromatogram of sulfonamides in pork sample
3
QuEChERS 18 HPLC -
0 1% - MgSO, + PSA + C,; + GCB
QuEChERS o
N 18
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