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Determination of 16 Non-steroidal Anti-inflammatory Veterinary Drugs Residues in Animal-origin Foods by UPLC-MS/MS

FANG Zhi-juan', LI Xiao-qin' , DING Hong-liu® et al (1. Suzhou Institute for Food Control, Suzhou ,Jiangsu 215104;2. Suzhou Institu-
te of Product Quality Supervision and Inspection, Suzhou,Jiangsu 215104 )

Abstract [ Objective] To establish a method for the quantitative determination of 16 non-steroidal anti-inflammatory drugs ( NSAIDs) in ani-
mal-origin foods by ultra performance liquid chromatography-tandem mass spectrometry ( UPLC-MS/MS). [ Method ] The samples were extrac-
ted with a mixture of formic acid-water-acetonitrile. After purification, the samples were separated by C,3 column and quantitatively detected
by UPLC-MS/MS. [ Result]The samples were quantified by matrix matching standard curves. The 16 NSAIDs had good linear relationships in
the range of 10-200 ng/mL (R*>0.995). The mixed standard solutions of 1, 2 and 10 times of the limits of quantification (LOQ) were add-
ed respectively for the recovery experiments,the recovery rates of each concentration level were 70%—-105% , and the relative standard devia-
tion (RSD) were all less than 15%(n=6). [ Conclusion]The method is simple, stable, accurate and reproducible. It is suitable for the de-

termination of 16 NSAIDs in animal-origin foods.
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BUEYREE 1 min, £F 10 000 v/min 5 F 2.0 5 ming, B E
T 2 mL, ZREE T, ARG R E S 2 0.5 mL 5, it
UPLC-MS/MS 4381, 5 [mIBF #4725 ks
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Table 1 Liquid phase gradient elution conditions

i i Hih A Wi b
Time Flow rate Mobile phase Mobile phase
min ml/min A% B//%

0 0.40 97 3

1.0 0.40 97 3

1.5 0.40 85 15

9.5 0.40 25 75

10.0 0.40 5 95

12.5 0.40 5 95

12.7 0.40 97 3

15.0 0.40 97 3
1.3.5 Jifacft. miss s T IRIERL U (EST+) , 7 B2 I

JOL M (MRM) SR8, 4130 % 11 60 s, Z5fELHLE 5 500 V(IE) ,
-4 500 V(171) ;AL 206. 8 kPa; B 7 IHIEL 500 C; % 4L<
344.7 kPa; B B fin#s, 413. 7 kPa,

16 Bl ATH 2 25 2 A5 W 9 45 JE B AR BE IR I (RT) |
BT (QL/Q3) (LML (DP) i f#AE R (CE) S iS4
W2,

R2 16 HIEHEHERARLEWESRE MRM FHERESH
Table 2 The compound information of 16 NSAIDs and the parameters collected by MRM mass spectrometry

==y [52] It oy PATE=N
1 KR 530-78-9 7.75 282.2 264.0/167.0 40 24/55
2 BTN R 31842-01-0 5.27 282.2 236.0/218.0 85 28/43
3 ROKAZ P g 552-94-3 5.58 259.2 120.0/119.0 50 22/22
4 . ZA 53716-49-7 6.92 274.2 193.2/228. 1 88 38/19
5 P AR 15 25 22071-15-4 5.84 255.2 209.1/76.9 66 20/60
6 FoKR 13710-19-5 7.69 262.2 244.1/209.0 40 21/38
7 FIBE R 71125-38-7 6.02 352.1 115.0/141.0 50 24/26
8 wer 42461-84-7 5.68 297.1 279.1/264.0 45 32/45
9 PR 61-68-7 7.42 242.1 224.1/209.0 40 21/39
10 WEISHR 15307-86-5 6.89 296.2 215.0/250. 1 32 26/19
11 N 25 36322-90-4 4.94 332.2 95.1/164.0 50 23/24
12 25T 2R 42924-53-8 6.97 229.1 171.1/128.2 40 23/53
13 FARIN A 38194-50-2 5.60 357.2 233.0/340.0 80 65/28
14 FEET 26171-23-3 5.57 258.2 119.1/91.0 60 24/51
15 (IS S 53-86-1 7.13 358.2 139.0/111.0 60 27/70
16 B 59804-37-4 3.81 338.2 121.1/78.0 80 26/80
2 S#ER55H BT T RS AR AR B TE R, R 2~3 A4
2.1 UBESEML TUEAEP R ENEFEER Wi 107 458 1 EL AU (AR ME T B8 7, Rl etk i i pe . Ik
BRI, X ik RBUEAJEEER . e RS S BRI LR SR AR R B S S,
.

], P REES T A A R it 22, 7 1 g 2o {5 4B R A
RS BB BUITTG 10 F i 7 o 2R B0 o T A AR
TEANETIEAT 0, A 2R 1, U Lk e X

peid

TRHUA T B S A5
KA 0. 1% H ok - L iER F& LA 0. 4 mL/min (137 #A
BEVERG o PRAb T shAHAREE  (F 16 Fi ik & 90 00 B e )R i
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Fig.1 Total ion chromatograms of 16 NSAIDs at MRM mode
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Fig.2 The recovery rate distribution of 16 NSAIDs in different proportions of acetonitrile in the extraction solvent of pork(a)and egg(b)
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Fig.3 The recovery rate distribution of 16 NSAIDs in different formic acid contents in the extraction solvent of pork(a)and egg(b)samples
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A5 RN ER 3 iR, L5 R W, 16 PR SRS R 247 1~
200 ng/mL Z&PE & B AT (R*>0.995)

TERE ARG A3 N 1A% 2 5 FR (2. 0 peg/kg) (2 F%

FEHFR(4.0 pg/kg) H1 10 155E HFR(20. 0 pg/kg) 3 DK
TRA PR HEE BT IR, BN IS K -F 25T 6 Y47
M, BRI 3. S5REW], bR MR AE 70% ~ 105% , 41
XIFRiEd 2 (RSD) $97E 15% L1

£3 16 HEHEHYERBNREXR EER . ONERBIIRERE (n=6)

Table 3 Linear relationship, quantification limit,recovery rate and relative standard deviation of 16 NSAIDs

DTkl 2.0 pe/ke DTkl 4.0 pe/ke i 20.0 pg/kg

. éjﬁ'ﬁ/%ﬁ R Scalar addition Scalar addition Scalar addition
5 LEw CUEpiy Linear 100 2.0 pe/ke 4.0 pe/kg 20.0 pe/kg
No. Compound Linear relationship coefficient
(R?) pe'ks AR RSD Ve RSD V&S RSD
% % % % % %
1 KR y=405 305x+121 814 0.999 52 2.0 103. 8 14. 8 9%. 1 14.6 104.3 8.3
2 BRI =738 661x+313 780 0. 999 60 2.0 83.8 14.0 86.8 12.3 9.3 10.5
3 WK AGTREE  y=50 839. 5x+33 191.4 0. 996 59 2.0 84.3 13.3 83.9 11.2 91.7 8.3
4 FIBIF y=46868.6x+25317.1  0.998 08 2.0 89. 6 9.6 93.0 8.7 9.1 6.8
5 FREEARI Y ¥=395 515x+354 867 0. 998 86 2.0 82.5 13.2 85.7 10. 4 92.7 7.2
6 KRR y=345 782x+202 916 0. 999 70 2.0 70.5 12.0 72.4 115 81.9 9.8
7 EIRERE y=447 941x+221 192 0.997 87 2.0 84.5 8.7 81. 4 8.1 86. 8 6.2
8 B y=2190 920x+2 125960  0.995 92 2.0 71.9 9.6 78.3 10.8 78.2 7.8
9 HKER  y=818 557x+891 875 0. 998 67 2.0 76. 4 9.7 7.7 110 87.8 9.3
10 SRR y=207 354x+245 405 0. 996 95 2.0 76.5 10. 8 82.3 9.8 91. 4 8.2
11 M ERE =3 320 270x+214 745 0.997 72 2.0 88.8 11.3 85.9 10.7 90. 3 8.4
12 LT M y=441 782x+238 674 0. 999 19 2.0 71.7 9.1 73.3 10. 1 81.2 7.9
13 TR =374 835x+194 407 0. 999 70 2.0 85.2 13.2 86.3 8.4 93.5 7.6
14 FEFIT =527 064x+530 711 0. 995 81 2.0 87.6 13.4 91.6 110 9.9 8.5
15 WAy =178 654x+119 646 0. 998 67 2.0 87.3 12.4 90. 6 12.6 95.3 8.7
16 BEEEE y=163 418x+134 276 0.997 81 2.0 98. 1 10.3 93.4 8.2 96.2 6.6
2.5 ERRHFERENE ZRIEMNIINE AT EIESET 15 in the environment ; Where were we and how far we have come? [J]. Envi-
. N N NN N ron Pollut,2020,267.1-82.
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Table 5 Inorganic element content in aerosols of different samples

ng/ 3
45 No. # Cr BN i As i Cd 5 Pb
C-1 1.9 — 1.3 4.2 —
C-2 4.4 5.3 1.4 — 1.9
M-1 5.8 15.1 2.1 — 2.8
M-2 5.8 15.1 2.1 — 2.8
KB 28.4 17.4 12.5 55.7 28.6

2.4 BEREFN T IBAREES] AL B A EPLEE LS
IR TALGEEAR , DR E PR R 3 1 A A A
VN TEAR IFNE5 2R AN3E 6 FIs , A IRBGE il i 5 1% 58 4
AR il 2 2 D) TR R A A R 1

®6 TEERANEERETMN

Table 6 Sensory quality evaluation of different samples

i W e sk 4ok
No. of smoke Aroma Irritation Strength ~ Aftertaste
c-1 PN AR A [oEs] B T
C-2 K N =S WA H RED
M-1 PN E BR 5 T
M-2 K BEE H Bk T
KB x M E e BR L5 S i e
3 Hig

TG M) H R RO T R & e e s, T INHAOA
HRBE T 1 5 R SRR K o0 i i e s AN R 1
i S K o B L BB A T T B S A
10 mg fEGEEM 1. 79 45 s FABE Bl i i & 0 B Rt
DX A G M A P2, DRI IR AS R i 1180 R AR el 5
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Foky 4. 73% 1 C—1 F1 M= 1 408K 5 He 4 514 2. 53% il
2.90% YT 10 mg FLGEENH ; INFAERBE B & i A2 R i
LT 10 mg MBS, o C—1 F1 M= 2 F 5t i £ 3l 75 5
435254 10 mg fESEE 1Y 20. 00% F1 60. 83% ; AR T AR w1
A S PR BRI 2, JLvh C-2 Fn M-2 (9 & 48 55057
ST BEAY 17. 09% 1 17. 23% 5 PR AR 5 Fh 4
JE BT W RAR T 10 mg (LGB ; INPCR AP 5

Fe e 2 MR A IR T il R 3 2 D3 T R R A R
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