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Determination of 6 Kinds of Veterinary Drug Residues in Milk by
Ultra Performance Liquid Chromatography-tandem Mass
Spectrometry

ZHANG Min, WANG Ge, MA Xiaochong, ZHANG Yaoguang ', CHAI Yanbing, LI Xingjia, LI Fei

(Key Laboratory of Dairy Quality and Safety Control, Ministry of Agriculture and Rural Affairs, Shijiazhuang Junlebao
Dairy Co., Ltd., Shijiazhuang 050021, China)

Abstract: Objective: To establish a high performance liquid chromatography-tandem mass spectrometry (HPLC-MS/MS)
method for the determination of six veterinary drug residues in milk samples. Methods: The sample was extracted with
acetonitrile solution, purified with MAX solid phase extraction column, and separated by Waters X Bridge BEH-C
chromatographic column. The mobile phase was eluted with a gradient of acetonitrile and 0.1% formic acid aqueous
solution, and electrospray ion source was used, positive and negative ion switching scanning mode for detection, external
standard method for quantification. Results: The 6 veterinary drugs showed a good linear relationship in the range of 0~
10 ng/mL, and the coefficient of determination (R*) was greater than 0.995. The detection limit of the 6 veterinary drugs
was 0.06~0.18 pg/kg. The limit of quantification of the method was 0.5~2.0 pg/kg. With the addition of 0.5~8.0 pg/kg in
the standard recovery experiment, the recovery rates of the 6 veterinary drugs were 67.1%~105.5%, and the relative
standard deviations were all less than 10%. Conclusion: This method is easy to operate, fast in analysis, and high in
sensitivity. It can be used for the determination of veterinary drug residues in milk samples.

Key words: high performance liquid chromatography-tandem mass spectrometry; veterinary drug residue; solid phase
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Table 1 Gradient elution condition
1] (min) ik (mL/min) 0.1% M AZ/K (%) L5 (%)
0.0 0.3 70 30
6.0 0.3 0 100
8.00 0.3 0 100
8.01 0.3 70 30
10.0 0.3 70 30
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Table 2 Ion selection parameters corresponding of different
veterinary drugs
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Fig.1 Comparison of extraction effects of different extraction
solvents on six veterinary drugs
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Table 3 Recovery rates of different purification columns
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e T H 2551 I (%)
A 92.4
S 96.3
MAXEE KRN 95.8
FEERA 99.2
fF BT B 108.9
=P SN 97.6
ey i 79.2
S 80.7
] \ KRN 80.5
Waters Prime HLB#:
FEMERA 78.6
f I i 84.6
SRR IR 80.2
TR 78.9
SR 85.8
HLBEE TRRAN 89.4
Feh A 75.9
F L i 88.4
SRR 80.3
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Fig.3 MRM chromatogram of cyliosamide in standard solution

BX 2: MRM of 2 Channels ES-
shoucan20200606-006 136.91>136.91 (shuiyangsuan)
90 1.06 2.13¢6

%

0.42

0.37\[ 0.54) K 127 270

s V\me/ A R
-10 =

shoucan20200606-006 2: MRM of 2 Channels ES-
1.06 136.91>92.9 (shuiyangsuan)

90 1.31e6

0.55
o N
—10 =

FFH] (min)
Kl 4 ARUE KRR NI MRM (i
Fig.4 MRM chromatogram of sodium salicylate in standard

solution

JREH)E 0.0, 0.5, 1.0, 2.0, 5.0, 10.0 ng/mL FJiEER



0434 5 S ik AR, A RO - BRI LI AR FL T 6 Rk - 259 -
O an20200606.006 i 1S (ot TR TR, FERAR BT 5544 N 31 7 _E LRSI, LA
90 33966 HAr T FR A GAAR AR, LATRARRAE T AR W F
HeBE AR AL bR, BT ARHEINER TR . SRR, 6 Fp
= \ PLEGEV L 0.0~10.0 ng/mL 35 Bl P, 24758 B0 EL (14
o | MRess LMK R (RP>0.995) . 25 1MW BB ey A 7 72

0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 FIAESC REILE 6.

At /] (min)

Bl s AR BRI R MRM 35 E
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Fig.6.  MRM chromatogram of nitrofenol in standard solution
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solution

5 ONIRIY TR BE PR
Table 5 Matrix effect of different substances

I H 25 ME
TR 0.34
SUR BN 0.27
KRN 0.50
FEhBRA 0.65
BRI 0.48
¥ SN 0.59

F o 6 PRI PE R AL
Table 6 Regression equation and determination coefficient of 6
kinds of veterinary drugs

Jrs (st EEpy: YesE 2R
1 X S Y=68101.5X-7364.99 0.997051
2 Tk Y=5810.77X-408.196 0.996118
3 E AR Y=3197.98X-372.555 0.997051
4 S Y=4564.52X-212.032 0.997202
5 KRN Y=4597.82X—115.005 0.997213
6 FEIhERAF Y=6719.78X—156.499 0.996632

233 KMMRSEER SRS ARSI B iR
BT, MR 0.5 ng/kg B, =458
AR I | AR . SRR S S
FEAE 43 9] M 146.962. 36.761, 170.411, 170.411; >4
JIBRHCEE Ry 2 png/kg B, AKAZTREN . FEHER RIS S
S s L B 4B 12.625. 16.991, S/N>10, JilAx [l
WCRFF A ZER (R 3 T7R), T L a8 R 2 AN
AB EER B E T AR A T NAR, il i At b 3 AL
M, Y S/N>3 i, W E PEEESR e e A B
o HH R 5 e R, HAARZE IR L 7,

7 o FELMRLR, EER
Table 7 Limits of detection and limits of quantitation of 6
kinds of veterinary drugs

EY R (ng/kg) K R (ug/kg)
B S L 0.5 0.09
TN 2.0 0.18
i LT 0.5 0.06
FEMERA 2.0 0.16
TR0 B 0.5 0.06
SR 0.5 0.06

234 MEEESBLE A TIE AR ST T
L[S I =l ] (G Y EiS D0 v 1 1 M g v N
6 UCVA TGS, —GUASIAmE | AR I . A . S
SRR AN AR SE43-51 24 0.5, 1.0, 2.0 pg/kg, 7K
BRENAIFERIERFIGS A 435128 2.0, 4.0, 8.0 pg/kg.
ZEIRRWI(5R 8), 6 FhEE- 2576 A W3 ot v i~ 247 [T alig
RN 67.1%~105.5%, FHXTH7 fiE Ik 25 (RSD) P/ T
10%.
3 i

AS SR FH A e RSO % ST s 485 [ A AR
5, B T AR T AL PR S S L WO SR BT S A
A, @S T TR A W L BT b 6 PR 24 5% BE W) It
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Table 8 Recovery and precision of 6 kinds of veterinary drugs

Tt H 251 TR (pg/kg) 1 2 3 4 5 6 (A RSD(%) IR (%)
0.5 0.415 0.417 0.420 0.497 0.478 0.482 0.452 8.4 90.3
RPN L 1.0 0.901 0.878 0.886 0.852 0.984 0.968 0.912 5.8 91.0
2.0 1.45 1.47 1.47 1.47 1.58 1.60 1.51 43 753
0.5 0.400 0.371 0.463 0.477 0.444 0.452 0.43 9.3 86.9
T 1.0 0.828 0.826 0.822 0.750 0.839 0.825 0.82 4.0 81.5
2.0 127 1.42 1.19 1.40 1.36 1.43 1.34 72 67.1
2.0 1.58 1.89 1.84 1.92 1.70 1.70 1.77 7.6 88.5
KGN 4.0 3.07 3.03 3.08 3.02 3.25 3.26 3.12 3.5 77.9
8.0 6.83 6.67 6.66 6.67 6.68 6.74 6.71 1.0 83.8
0.5 0.493 0.428 0.457 0.473 0.499 0.497 0.47 5.9 94.9
LAk 1.0 0.825 0.818 0.827 0.986 0.916 0.815 0.86 8.2 86.4
2.0 2.09 2.05 2.06 2.09 2.04 2.03 2.06 13 102.8
0.5 0.459 0.458 0.469 0.451 0.405 0.410 0.44 6.2 88.4
S LI 1.0 0.867 0.837 0.898 0.802 0.847 0.872 0.85 3.9 85.3
2.13 2.12 2.07 2.09 2.08 2.17 2.11 1.8 2.13 105.5
2.0 1.40 1.26 138 1.41 1.26 1.40 1.35 5.4 67.6
FERERA 4.0 3.13 3.07 2.85 2.89 2.85 2.94 2.96 4.0 73.9
8.0 7.73 7.43 7.68 7.86 7.42 7.24 7.56 3.1 94.5

Jifs . FERIERA] | ARG | SSURRAIIIE B4t R 53 551)
24 0.09. 0.18, 0.06. 0.16, 0.06, 0.06 ng/kg, & HFR
4 0.5.2.0,0.5,2.0,0.5, 0.5 pg/kg. ZITIRETALHL
SRR REUE S | ARG S, v e - 5L o
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