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Abstract: Objective: This study aimed to establish a method for
the simultaneous determination of 80 veterinary drugs including
receptor agonists, glucocorticoids,

quinolones, sulfonamides,
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macrolides, tetracyclines, antiviral drugs in chicken by
QuEChERS - ultra high performance liquid chromatography-
tandem mass spectrometry ( UPLC-MS/MS). Methods: The
samples were extracted by 1% formic acid acetonitrile aqueous
solution, purified by QUEChERS multi-veterinary drug residue
purification column, detected by ultra-high performance liquid
chromatography-tandem mass spectrometry ( UPLC-MS/MS)
multi-reaction monitoring mode, and quantified by matrix
standard curve external standard method. Results: The results
showed that 80 kinds of veterinary drugs were highly responsive
under specific mass spectrometry conditions, and the samples
conditions of mass

peaks. The

were sensitive to detection under the

spectrometry without interference of foreign
correlation coefficient of 80 drugs were greater than 0.99 in the
range of 5.0~100 pg/L, with good linearity. The detection limit
of 80 veterinary drugs were 1.0 pg/kg. The average recovery of
spiked concentration of 2.0, 5.0, 10.0 pg/kg in the sample was
62.2% ~106.8%; RSD was 2.07% ~10.85%. Conclusion: The
recovery rate of 80 drugs in the samples conformed to the
standard requirements of GB/T 27404—2008 Code for
Laboratory Quality Control - Physical and Chemical Testing of
Food. The method was suitable for the screening and
determination of 80 veterinary drug residues in chicken.

Keywords: veterinary drug residues; QuEChERS; ultra-high
performance liquid chromatography-tandem mass spectrometry;

chicken
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SRR ORI T R A 14 AN s N T K A
FE
1.2 {U8BiEE

7 U A £ % R R BT 3% 86 A : Thermo Fisher
Vanquish Flex+ TSQ Quantis &, 3% [ Thermo Fisher
YNGIE

15 8 R B8 0 ML s Neofuge 1600R 1, 35 5 D1 74 & F7
IR PR ] 5

B F 4T K OF- . BSA224s B, 38 & ) 17 B 24 AU 8% (b
FOHBRA A
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1.3 KA =E
1.3.1 FEMATAE I VERRFRH S g HER T 50 mL B E
A 20 mL 1% HURR &GV T, IR TETR 5T 30 s, T T
PR 4 AR P # HL 20 min, 10 000 r/min B0 5 min, H
10 mL b3 8 o © H &85 7 L 19 MedLut QuUEChERS
ZHEAR B, R ERTARELE T, H
0.1V HMRZIEERIEHERTE 1 mL,3d 0.22 pm A HLUE
JiE, UPLC-MS/MS 43 #7
1.3.2 V4 W W TC 1)

(1) 0. 1% R W R W 1 mL HF ®& T
1000 mL Z8d i, /K EZ 2 1 000 mL,

(2 1% B BR & B W W - MEA R I 10 mL R T
1000 mL 25 & M *F. m 100 mL K, HZ i E & &
1 000 mL,

(3) 5 mol/L. Z &% fE#f PR 38.5 ¢ Z R Ek T
100 mL & Hf L 4K E 4 % 100 mL.

(4) 0.1 % H RIS —5 mmol/L Z B2 8 175 W - YT
B2 0.5 mL 5 mol/L Z 4% F 500 mL &K &M+ ,0.1% H
2 VW E 25 & 500 mL,

1.3.3  HrMERE W e

(1) TR A b V8 TOOTC )« v B B — i R TR s
VW, T CE LR G 10 mg/ L AR EGE 40, FK 10 me/L
& WA RER 1.0 mg/L IR GARMEM W, T —20 C
B URRAT

(2) & bR W V5 WOIC 0 < P 28 1k T A 1R R 9 R
13,1 A i i A PR AR A5 25 11 56 00 R, R 1 25 1 2 0 TR
P 1  5,10,20,40,60,80,100 pg/ L {47 W TA4F A WK
1.3.4  WAHE R &M R A Hypersil GOLD Cyg
(100 mmX 2.1 mm,3 pm);#i:35 C; MR 5 oL
200 pL/min; FBIAH:0.1% F iR +5 mmol/L Z & #
CA)FIFEECB) o 6 BE PRI A5 A1 LR 1.
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Table 1  Mobile phase and gradient elution conditions
W] /min - 0.1% M +5 mmol/L Z W8/ %  WmE/ %

0.1 95 5
1.5 95 5

12.0 40 60

16.0 5 95

22.0 5 95

23.0 95 5

25.0 fa 1k
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WM ER KA AR PR FERAGY U ERE 7 A
KA LTES AR FER TIIA 10 pg/kg & & MR HEY R
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Figure 1 Extraction effects of different extraction

solvents on seven kinds of drug residues
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Figure 2 Extraction effects of different solid phase

extraction columns on seven kinds of

drug residues
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Figure 3 Total ion chromatograms of 80 veterinary drug instruments, blank total ion chromatograms. blank

chicken sample total ion chromatograms, and blank chicken sample spiked total ion chromatograms
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®2 80 MTHY & &AL I (MRM) S H K 38 B in 4R @ 4 2 #1 RSD 45 R
Table 2 MRM parameters of 80 drugs and recovery rate and RSD results of chicken spiked

IR
TR B
25 4 B ] /min BFXGn /) i e/ V 2.0 pg/kg 5.0 pg/ke 10.0 pg/kg
" meR/% RSD/Y%  [Wgx/% RSD/%  [EgZ/% RSD/%
By 2 9.90  360.2>>316.2/342.1 17.59/19.41 83.1 7.96 81.4 7.54 82.4 8.36
EANRd 9.73  332.2>>314.2/231.0 18.65/35.21 82.2 10.31 75.3 9.48 87.9 8.66
E=R RUg 9.22  362.2>>318.2/261.1 17.47/25.85 78.6 5.39 83.4 9.83 90.4 6.27
R A 9.53  320.2>>302.2/276.2 18.52/15.72 79.2 9.38 85.8 6.76 83.6 7.25
Sy ERUD 9.34  334.2>>316.2/290.2 18.69/16.54 84.2 7.11 87.7 7.41 86.7 8.64
BEVE 10.02  352.2>265.1/308.2 22.19/15.57 78.1 6.59 86.9 7.08 87.0 9.35
by RUp 9.96  358.2>340.2/255.0 20.92/38.24 80.2 9.13 82.4 7.63 83.2 5.11
FiE R 9.30  321.2>>303.2/232.1 18.31/33.62 86.5 8.51 86.2 10.74 85.8 7.63
FUZTRU 10.57  386.2>>368.1/299.2 20.12/25.72 92.8 7.78 92.4 8.65 87.4 8.22
BRI 2L 10.33  400.2>>382.1/356.1 20.25/18.02 86.1 6.62 87.3 4.87 89.7 9.46
"R 11.27  393.2>>349.2/292.2 18.23/23.58 89.3 8.05 76.5 5.32 95.6 4.15
IR iR 8.38  304.2>>217.1/286.2 20.12/17.01 94.3 7.99 73.7 6.54 99.4 9.06
[z 1143 263.2>>217.0/245.0 21.13/14.63 96.9 8.09 98.2 6.34 92.7 8.48
ZRNERR 13.70  233.2>215.0/187.1 12.54/24.04 77.6 9.64 88.4 7.76 91.6 9.64
AL g 1416 262.1>>202.0/244.0 31.45/16.04 81.9 7.79 86.7 5.14 87.3 7.63
WE R 8.93  370.2>326.1/269.1 17.51/25.35 90.2 3.47 93.8 9.36 91.2 9.61
LNiAUY - 10.12  396.2>352.1/295.2 16.54/22.90 93.4 9.61 94.7 6.58 95.1 8.15
W i 12,11 262.2>>216.0/202.0 27.91/31.41 83.6 9.68 92.7 7.49 82.7 7.66
FRER VD R 8.69  363.2>>320.2/262.1 14.01/26.02 92.3 5.01 95.3 10.76 93.8 8.62
[y 12.35  844.5>>101.1/540.5 38.57/29.85  101.3 8.69 91.8 8.13 101.2 7.55
W] 25 75 % 16.12  749.9>>158.1/591.5 30.43/22.44 90.3 7.98 94.7 7.23 97.8 9.48
AEREE 13.73  870.1>>126.1/132.1 50.66/37.81 105.3 7.63 91.7 8.56 92.6 8.65
MR E 14.19  688.6>>544.4/158.1 14.86/26.65 89.5 6.59 95.4 9.86 95.2 8.28
AR 15.26  734.9>158.1/576.4 26.19/14.94  104.3 4.46 96.2 3.21 91.6 6.31
FREER 13.88  917.1>>617.6/881.9 22.48/18.31 91.3 7.14 94.1 8.61 96.9 7.06
GRIEES S 16.12  748.9>>158.1/590.5 24.97/14.77 85.6 7.58 93.3 9.37 92.5 9.54
LRSS 16.25  838.0>>158.1/679.6 30.06/15.36 89.9 9.02 106.5 8.64 106.8 7.16
EIEAuN S 9.74  302.3>>284.2/164.1 11.41/15.28 68.8 7.89 77.4 7.83 71.5 9.53
T g 6.09  240.3>>148.0/222.2 17.97/9.90 79.3 8.62 82.7 8.59 84.8 8.46
FEAT bk 572 226.2>>152.0/125.0 15.53/23.49 85.9 7.69 76.9 7.15 83.6 5.32
T 512 220.2>>202.1/160.1  9.09/16.08 69.5 7.39 84.8 6.62 84.8 8.62
AR 10.49  278.1>>204.0/260.1 15.49/10.14 98.5 6.91 103.2 6.54 93.7 7.04
DALYy 11.35  228.73>>155.0/119.0 16.37/28.29 80.2 7.59 87.6 8.98 83.9 8.65
% ELVE IR 16.10  292.4>>236.2/201.1 15.87/20.16 68.3 6.69 78.8 8.31 73.5 7.35
W IEVE IR 13.54  260.3>>183.2/116.0 17.05/17.22 70.2 8.47 75.3 5.26 73.4 6.48
SRR 10.23  214.7>197.1/155.0 11.53/17.09 72.6 5.64 75.7 7.25 83.7 8.61
BES 15.87  271.3>>253.2/199.1 18.95/21.89 96.3 8.19 95.1 6.34 94.2 9.02
CAU| 16.63  289.4>109.1/97.1  23.62/21.09 93.0 6.49 96.7 6.72 95.3 7.52
P 52 ] 16.98  303.4>109.1/97.1  25.72/17.62 92.6 7.16 87.8 8.54 95.1 7.61

ESULE 1] 16.22 275.4>>239.2/109.1 15.42/25.31 93.6 7.61 95.7 9.81 93.4 6.05
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% K% :QuEChERS-UPLC-MS/MS B RUZEGA$ 80 MBHKE

2k 2
WK
PR ER
25 2 B o BFXGn /2 i g/ V 2.0 pg/kg 5.0 pg/ke 10.0 pg/kg
i meR/% RSD/Y%  [WWgx/% RSD/%  [Eg®/% RSD/%
it 2 P b 2 ) 17.33  385.5>>325.2/267.2 12.46/17.13 96.3 6.43 96.5 8.62 97.8 10.85
%I 14.20  359.4>>313.2/295.2 10.77/12.22 87.3 5.79 98.1 7.78 88.1 8.32
AR A 14.83  361.4>>343.2/325.2  8.88/9.04 65.8 6.55 72.7 5.82 77.5 9.68
e S 14.85  363.4>>327.2/309.2 14.18/15.57 67.8 7.81 77.4 6.76 83.7 7.58
ik e e 15.87  375.4>>357.2/339.2  8.92/8.75 65.4 5.85 62.2 3.87 79.8 5.57
Hiy ZE KA 15.59  393.4>>373.3/355.2  7.36/10.31 80.3 5.56 83.7 5.02 86.1 7.63
REA KA 15.60  393.9>>374.2/356.2  7.95/11.07 70.2 7.59 76.5 7.34 86.5 7.51
T [ 14.83  361.8>>344.2/326.2  9.55/9.84 84.3 7.05 91.7 5.13 92.8 8.42
b ZE K 15.42  411.4>>253.2/391.2  14.97/7.95 65.5 7.17 75.7 7.62 81.5 7.16
i 15.76  435.5>>415.3/397.3  8.33/12.79 96.2 9.38 95.6 9.46 96.8 9.06
Tk i T 3.86  215.0>155.9/108.0 14.36/22.43 86.8 7.49 86.7 5.25 81.9 6.32
i e FFY g — 8.64  271.3>156.0/108.0 12.50/21.01 80.6 10.05 82.7 5.84 87.5 8.35
ik Jiie — R S 8.54  268.3>>156.0/108.0 14.22/22.23 79.8 4.65 83.7 9.13 85.7 7.16
itk e S e W 11.37  285.7>>157.0/108.0 14.14/23.24 76.2 6.58 76.1 7.34 80.2 3.38
i Je S ik 1 9.43  285.7>156.0/108.0 14.35/23.24 89.3 9.58 86.2 6.72 86.4 7.65
ik i s 5.80  251.2>>156.0/108.0 14.06/21.85 96.3 7.69 97.4 8.15 103.2 8.33
il 1 P e S 9.68  254.2>>156.0/108.0 14.60/22.85 80.3 8.11 88.3 7.06 91.6 8.62
itk P I 1 6.77  256.3>>156.0/108.0 13.30/21.26 82.6 7.64 78.1 9.76 81.5 7.61
il e () P e 9.10  281.3>>156.0/108.0 15.87/23.96 76.5 8.15 74.6 2.85 82.6 7.26
ik e P e e 7.55  265.3>>172.1/108.0 15.32/23.49 89.3 7.71 90.3 9.33 101.2 9.18
AR — F AR mEE 11,81 311.3>>156.0/108.0 17.81/25.18 80.2 6.69 83.2 7.47 81.2 5.44
ik g e W 7.19  250.3>>156.0/108.0 15.03/22.69 82.5 7.81 92.5 8.56 92.8 5.34
i fie %o FFY 4 o 8.40  281.3>>156.0/108.0 15.91/24.04 92.3 7.64 93.8 7.35 88.4 6.55
ik Jrie PP S Ik 1 9.86  281.3>>156.0/108.0 15.74/23.87 81.3 7.45 77.5 4.63 81.6 8.37
ik JHie — F m g 6.36  279.3>>156.0/124.0 18.35/20.80 87.5 4.06 96.8 7.85 91.6 6.49
T JHe S M e 11.22  315.3>>156.0/158.0 19.48/27.20 66.8 9.56 79.7 7.68 81.8 8.59
WA R A mERE 10.12 311.3>>156.0/108.0  17.59/24.97 77.9 6.64 94.6 6.75 97.8 2.65
ik Joe ke 3.90  215.2>>156.0/108.0 11.70/19.66 90.3 5.26 94.5 6.37 96.7 6.07
i e — FFY S5 g g 8.79  279.3>186.1/156.0 15.28/18.31 90.2 7.46 87.1 4.41 85.2 8.02
ik i 22 v 10.22  268.3>>156.0/108.0 14.22/22.23 86.5 9.59 93.7 6.76 98.6 6.18
il Joe A5 T 10.06  277.3>>156.0/108.0 10.98/20.54 69.3 7.58 76.9 7.81 82.8 9.69
Tk P s I 12.18  301.3>>156.0/108.0 15.07/23.45 72.6 7.87 88.7 5.51 86.3 7.54
Tl JH Tl 4% 14.03  336.3>>156.0/108.0 11.15/9.77 78.9 6.35 85.1 2.07 88.1 7.48
AR 8.82  291.3>>230.1/108.0 22.23/24.12 90.3 7.22 95.6 6.34 92.7 6.52
AR 5.65  152.1>>93.1/135.1  29.31/18.48 85.9 5.36 88.9 5.39 94.2 6.13
JERN=Y S 5.99  300.9>>136.9/106.9 18.21/32.00 78.9 7.13 89.3 4.26 93.6 7.28
+EH 6.79  461.0>>426.2/443.3 18.65/12.29 88.9 6.16 91.5 6.37 97.5 8.39
M E 719 445.1>>410.2/427.3 18.95/12.16 79.8 6.35 90.6 8.22 96.1 4.59
XS 8.31  479.0>>444.2/462.1 19.79/17.77 77.5 5.98 94.5 9.22 95.1 5.99
L 11.55  445.0>>410.1/428.2 21.76/18.65 79.6 6.91 97.3 3.27 94.8 7.69
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Table 3 Monitoring results of veterinary drug residues in
livestock and poultry meat and its by-products

in different regions

MR [ B AE

FEMZER A -

g MR/ % mEE WK/ %
K 230 9 3.91 4 1.74
R 65 2 3.08 0 0
BLiEREA 65 2 3.08 0 0
i BA 15 1 6.67 0 0
AR FA 15 1 6.67 1 6.67
1 15 0 0 0 0
5 FH 15 1 6.67 0 0
G 15 1 6.67 0 0
I 15 1 6.67 0 0
A 15 0 0 0 0
1L 15 0 0 0 0
KRR 15 0 0 0 0
% A 30 0 0 0 0
i 15 1 6.67 1 6.67
i 50 19 352 6 L

W BEAT AR BRI . 4 SRR T - T A 5k AL B A T B
PR R ER U . K D5 0k LA T SR B R
b L DA H X P AR 2 5 ik PR e 5
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