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Abstract: We developed a confirmatory detection method for 19 sulfonamide drug residues in foods of animal origin, which were
double-purified using dialysis, followed by capture on a sulfonamide affinity column, and detected and analyzed using ultra-high performance
liquid chromatography-tandem mass spectrometry. Samples were extracted with 80 % acetonitrile (0.2 % formic acid). Extracts were partially
purified using dialysis, and sulfonamides were captured on a column (Speedy Prep®-Sulfa), then separated using an ACQUITY UPLC BEH C18
column. Gradient elution was carried out using a gradient of 0.2 % aqueous formic acid and methanol as the mobile phase. Mass spectrometry
was performed using electrospray positive ion mode and multiple reaction monitoring modes. An external standard method was used for
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quantitative analysis. The results indicated that the sulfonamide capture column in this method could complete purification within 30 sec, and the

Modern Food Science and Technology 2023, Vol.39, No.3

entire pretreatment process required less than 10 min. The 19 sulfa drug concentrations were within their linear range (correlation coefficient
r=0.999 1), the limit of detection was 1.00~2.00 pg/kg, and the limit of quantification was 2.50~5.00 pg/kg. Pork, beef, eggs, shrimp, chicken
skin, and pork liver were spiked at 5, 10, and 50 pg/kg, and average recovery ranged from 74.56% to 119.28%, with relative standard deviations
(RSD, n=6) ranging from 0.91% to 14.16%, indicating good recovery and precision. The method described herein confers several advantages,
including simple operation, high accuracy, excellent reproducibility, and suitability for quantifying sulfonamides in pork, beef, eggs, shrimp,
chicken skin, and pork liver.
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Table 2 Mass spectrometric parameters for 19 sulfonamides
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Table 3 The limits of detection (LODs), limits of quantification (LOQs), linear range and correlation coefficients of 19 sulfonamides

2 i Riugke) FEMR(ugke) ARHETEE(ugke) AAKFREr
R 1.00 2.50 2.50~250.00 0.999 8
b5 is G 1.00 2.50 2.50~250.00 0.999 6
Bl o 2.00 5.00 5.00~500.00 0.999 6
FRIEAT = F Fe 1.00 2.50 2.50~100.00 0.999 2
b5 yira TS 2.00 5.00 5.00~500.00 0.999 7
b5 0% A 2.00 5.00 5.00~500.00 0.999 5
BT = i 2.00 5.00 5.00~500.00 0.999 4
B S e 2.00 5.00 5.00~500.00 0.999 3
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AR ) T ACER 1.00 2.50 2.50~250.00 0.999 3
AR R ik 1.00 2.50 2.50~250.00 0.999 8
B R e 1.00 2.50 2.50~250.00 0.999 7
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4 FERIT 19 MRS IR B B

Table 4 Matrix effects of 19 sulfonamides in pork
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30 min, AKX 130 min, FEREAK. N, K57
AEMZER) 2, AL R S, IR, X8R,
X I RIS R AR 5 P RO R A

*5 TEERT 19 MR =K FRMERSAEERE
Table 5 Recoveries and precision of 19 sulfonamides in different matrices at three spiked level

ke (i) 1) 2% T A X B AT
aAtHh RE ENk RSD B RSD B RSD B RSD =L RSD =k RSD
lugkg) %% 1% E % % Mo % E ) Eloh 1%
5 10205 571 9201 7.0 80.17 8.10 107.04 5.74 9440 811 86.06  4.90
Atz 100 10129 7.62 87.81 9.20 81.05 831 106.05 6.20 9810 7.03 8841 811
50  88.05 460 91.18 5.28 81.58 3.30 8850 6.93 9827 584 9595 7.83
5 8311 1242 10406 1170 8490 1101  108.06 9.18 97.09  9.90 91.08 9.36
Aifidek 10 8338 6.44 9208 951 87.43 9.33 9328 7.2 9548 5.05 89.05 7.23
50 8431 381 90.24  4.90 81.06 3.06 8119  4.90 96.48  5.50 9642 7.75
‘ 5 92.32  12.30 11142 721 9529 1011 10508 124 86.59 10.58 91.36 9.42
f):i 10 9626 891 96.10 7.33 88.26  6.80 96.04  8.00 109.09 8.18 98.72  6.59
50 8862 349 86.01 3.60 87.18 3.63 8246 823 10806 4.23 98.71 448
‘ 5 9237  9.10 80.98 3.82 8821 7.13 105.34  9.66 83.88 12.06 83.26  2.30
?g?; 10 8878 6.10 87.47 5.60 84.33 7.48 9041 4.63 91.26 11.08 84.03 8.14
50 8634 527 81.78  4.20 8358  5.00 84.58  8.69 101.25 5.13 8435 472
‘ 5  109.16 14.16 87.81 9.1 112.03 5.96 8380 4.82 89.40 12.70 8348 12.10
gg* 10 9546 8.16 11098 8.69 102.06 8.71 107.25 9.19 103.36 5.92 113.25 1150
50 8621 6.11 8831 5.42 89.95 7.53 90.39 8.72 97.69  9.08 87.08 6.51
‘ 5 11928 9.70 8490 210 97.78 598 98.65 7.48 8143 7.06 111.05 10.65
ﬁi 10 10450 14.13 97.44 774 90.38 10.72 9517 1070 11220 1385 97.63 12.33
50 10505 5.63 88.33  8.00 88.69 7.80 9208 5.33 98.07 843 91.30 5.10
‘ 5 87.35 1233  103.09 9.53 11308 1261 10954 7.29 11309 1048 11568 9.91
;iﬂi 10 9319 5.70 9325 581 118.02 861 11258 501 11445 6.90 108.04 8.00
50 9113 4.03 86.06 4.81 101.97 7.12 9236 9.04 11539 6.22 9021 7.32
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&gks
ke R 47 x5 HFR Y4 HRT
oMY RE @ik RSD B RSD = RSD B RSD B RSD = RSD
Hngkg) F/% 1% Z% % Z6 1% 6 % En % En %
5 11175 6.61 100.14  2.80 117.04 820 9321 7.76 9367 4.94 110.70 10.40
ﬁg’; 10 9727 1012 10039 5.29 9535 5.56 103.06 12.14 99.03 8.16 10043 5.63

50 8837 324 9328 5.0 89.16  5.03 8348 1.90 9432 474 9236 342
5 11020 11.62 100.87 11.10 9405 874 116.10 748 98.80 547 103.06 8.27
Rersghe 10 108.36 7.64 79.09 9.27 89.02 6.08 101.16 5.69 106.19 5.33 103.81 6.93
50 9756 553 8038 4.70 8190 4.28 8939 584 11231 3.58 9381 4.36
5 89.42 580 81.09 6.40 86.80 5.88 89.50 7.63 80.59 6.04 82.18 7.5

ng; j 10 8724 852 7456 570 8073 7.1 8643 407 8535 966 8905 451
50 8580 487 8290 953 8539 523 8251 620 8078 600 8805 554

5 8214 1351 9245 1130 8327 618 8501 974 9600 384 11432 930

EFI”?;% 10 8251 653 8649 874 8924 568 8367 670 9804 852 10559 1042
50 838l 459 8446 470 9051 48l 8740 442 10879 303 10003 4.10

N 5 10001 414 10523 1022 8720 810 11851 7.37 10157 7.76 10721 11.22
iﬁz;}; 10 10248 450 9432 788 8605 814 10750 653 10691 531 11836 6.43
50 9007 311 9476 483 8308 694 9447 681 10708 452 10830 176

_ 5 10734 826 7948 904 9085 792 9931 1185 10865 406 10790 183
ﬁ;ﬁ 10 10002 879 8688 560 8801 1047 10563 1071 10731 843 10508 4.44

50 8737 284 79.01 453 82.62 4.64 98.39 7.80 10233 6.24 10253 4.70

5 102.82 5.12 85.80 10.79 79.86  9.62 83.20 11.56 89.25 10.36 93.76  9.54

Ao 10 83.96 7.37 8641 6.92 86.82 10.50 80.40 10.73 99.06 10.41 9216 5.94
50 86.59  2.09 90.71 6.86 82.08 9.23 8132 791 101.08 3.33 86.43 1.23

5 92.64 1331 108.59 4.69 85.48 6.60 106.88 6.68 109.30 9.60 89.08 11.86

;ﬁg"}i 10 89.71  6.03 9438 511 8849 7.83 10032 511 100.14 8.40 9032 7.80
50 9218 2.76 101.29 1.00 8797 3.19 84.78 6.86 106.54 2.54 9733 375

) 5 9714 8.36 81.99 9.30 88.07 10.15 104.22 8.37 11548 9.55 10247 7.68
‘?gﬁ% 10 9215 554 8571 532 81.06 10.93 96.79 6.94 101.99 4.66 101.18 6.80
50 91.06 0.91 91.04 6.32 87.15 543 8469 8.29 101.36 6.84 96.83 1.73

B 5 104.08 9.32 106.40 10.30 8598 7.33 102.38 6.66 9459 310 106.39 4.59
;g%;{ 10 80.25 9.52 96.31 5.18 98.65 9.01 100.08 7.73 99.30 9.58 102.29 6.05
50 93.95 533 90.08  7.00 86.98 1.80 8296 5.01 9701 313 9458 4.40

. 5 111.36 6.84 95.60 4.75 89.26 1144 105.38 7.03 98.35 537 91.75 7.86
%ﬁiﬁ;\ 10 9210 481 86.40 7.53 84.22 933 96.43 5.86 9336 8.21 90.36  6.58
50 85.42  3.02 8426 2.00 90.56 5.00 85.44  3.97 102.07 5.36 98.25 4.10

] 5 105.14 9.28 95.39 10.00 79.70  6.32 85.80 11.30 90.34 8.65 81.09 10.35
;i}]i;z 10 9050 9.28 81.09 11.30 86.30 8.69 86.81 3.52 8829 6.76 80.18 6.93

50 8739 530 79.99 541 8590 6.77 88.38 10.82 87.66 6.80 84.88 454
E: e R A RSD 4288 -F4T 6 Kt E.

338



MR BRI

Modern Food Science and Technology

2023, Vol.39, No.3

& 6 ASCEMIRM R RPN A S Bt T3 ARIXTEE

Table 6 Comparison of the proposed method with other methods of determining sulfonamides residues in animal-derived food

. o Al N &MSEE  LODs  ATALE 1

BTAL B B A T - Y el T 2 [0,
AT AL BB A 7 ik “e AR EA fughke)  lngke) o Emin M
QUEChERs-f§ /i #842-HPLC-MS/MS 9 # K. 4 K. K. %F 0125-125 0.01~0.03 60 74.0~100.3 [13]
SPE-HPLC-MS 5 HH 05~200 0.10~023 130 85.0~119.9  [3]
MSPE-HPLC-MS/MS 9 i ) 2~100 0.8~16 100 789~1120  [9]
QUEChERS-HPLC-UV 8 PRSI S 13.6~1000 4.1~25.6 30 659881  [21]
oy . HEL R R, HFR. AL

FFE X AE- - 19 1~500.00  1.00~2.00 10 7456~119.28 T
AF XALE-UHPLC-MS/MS k. g oy
. 1995-1999.

3 4Hig N .

[5] Patyra E, Przeniosto-Siwczyniska M, Kwiatek K.

AHI TR FH A 28 A AT 0T R £
R 2% AT X 1L, UPLC-MS/MS AL B BUOR
19 PR 25T e M B e AT, L T )
PEPER T 19 PR PREE . S e, B
SERIRRIERN ik e A7 i fE, AR AbEE T
FERI4E%E % 10 min LA, &AL 4FR. XS, ERPY.
AR A 5. 104 50 pgkg IFRAKET, ~FHE
W%y 74.56%~119.28%, RSD N 0.91%~14.16%.
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