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Determination of 26 kinds of veterinary drug residues in duck meat by ultra
performance liquid chromatography-tandem triple quadrupole
mass spectrometry

SUN Si', YANG Mei', LIU Tai-Yang', LIU Wen-Feng', WANG Zhong-Rong**

(1. Examing and I nspection Center for Agricultural Products Safety and Quality of Qiandongnan Zhou Prefecture, Kaili
556000, China; 2. Guizhou Provincial Qiandongnan Center for Animal Disease Control and Prevention, Kaili 556000, China)

ABSTRACT: Objective To establish a method for the simultaneous determination of 26 kinds of veterinary
drug residues in 3 categories including sulfonamide, quinolones and tetracyclines based on duck meat by ultra
performance liquid chromatography-tandem triple quadrupole mass spectrometry. Methods The 0.1% formic
acid acetonitrile extraction was used, QuEChERS purification agent was used to remove impurities. After

nitrogen blowing in a 45 °C water bath to near dryness, the mixture was diluted with 0.1% formic acid water
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acetonitrile (1:1, V:V) and analyzed qualitatively and quantitatively using ultra performance liquid

chromatography-tandem triple quadrupole mass spectrometry. Results The 26 kinds of veterinary drugs showed
good linearity in the range of 2.0-300.0 ng/mL (rZB 0.9996), the limits of detection were 0.28-6.02 ng/kg, the limits
of quantification were 11.28-15.03 pg/kg. The average recovery rates of 26 kinds of veterinary drugs at different
concentration levels (5.0, 50.0, 300.0 pg/kg) were 75.08%—112.35% (n=15), and the relative standard deviations
(RSDs) were 1.25%-7.88% (n=15). Conclusion This method features simple pretreatment operations, high
efficiency, and low consumption of reagents and materials. It is suitable for the preliminary screening and detection
of 26 kinds of veterinary drug residues in 3 categories for large quantities of duck meat samples.

KEY WORDS: ultra performance liquid chromatography-tandem triple quadrupole mass spectrometry; veterinary

drug residues; quick screening; duck meat
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VV)IERARE, WIEIRA 20~30 s, 3 0.22 pm AR, KA
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it ACQUITY UPLC BEH Cg #(2.1 mm=100 mm,
1.7 um), #Ei 35 °C, FEMIREE 25 °C, WshAH: AR 0.1%H
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Fig.1 Recovery rates of 26 kinds of veterinary drug residues under
different extraction reagents conditions
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Tl e S R s 5 21 24 ) % B S TS YA € - R T
). A 1077 S4845-1-2008 (K77 S 17 Fivi s
Je 15 TR 2 5% B R I E TR (63 - R I
) FERH R EIESAE, Bk AR REEE R 100 ng/mL
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Table 1 Liquid phase elution gradient of 26 kinds of
veterinary drug residue

B[] /min 38 /(mL/min) Al% B/%
0.00 0.3 95 5
2.00 0.3 85 15
5.00 0.3 60 40
7.00 0.3 5 95
7.10 0.3 95 5
9.00 0.3 95 5

Q)G A

27 GB 31658.17—2021, Bl FHUTE MK 100 ng/mL
BT A AR S AT B VR, AW 2 IR A 12
B, BEECEAS BARZG IR — R S0 i O e v 1 B R
T ZIE AR 26 FhE 2500 1Y B B T S 8L, Ik 2.
23 toEHZSEMEESR

TEVERE T S TS A IE T, XTRLHIL 2.0~300.0 ng/mL
TRAFRE LA TR, 75t H AR B e N 5 0
WETHIFR LR SC 2R . 36 3 T DL 3% R AE 2.0~300.0 ng/mL
Jo e B VI R P R O R R AR SR (A G R AL P =
0.9996), FFARINZEK
24 HWHREREERER

2 1.4.1 (7 EATRTAC B, 1.4.2 Hh ()5 Q)M ik
17 EHUEI, 3 1.4.2 B3I 26 RGeS i)y th
BYAE HBR A 0.28~6.02 png/kg, ERBEM 11.28~15.03 pg/kg.
AR T VA H PR R A BRI IS T AH G H8 A5 19 15 e A AR 1,
Ty ks BR e B BRAN S As MeE A O, T HLIR e
TR FRAR D&Y, DEAA I R R A SR PE gk
FE, RIAb PR 5 430 v B R 8 fE K e
25 HRESHEZEELSER

A3l 2 FRRE R IR (5.0 pg/ke) . H1(50.0 pg/ke)
1(300.0 pg/kg) AR EE Y 26 R 25 EA T IRIIKCR LSS .

F2 26 HMELKRNNRIESH

Table 2 Mass spectral parameters of 26 kinds of veterinary drug

22 =7 22 Bl ey 3 N e
. ~ ENET O ERET HEfL il
KT8 bR 4% FR P
X (Mv2) *F(mvz) HIE/V  REfE/eV
. 461.1>426.2 20
+H/EZE —————— 461.1>426.2 23
461.1>443.2 13
479.1>444.2 23
SRR ——————— 479.1>444.2 27
479.1>462.2 19
445.1>410.2 19
UIEZS- ————— 445.1>410.2 25
445.1>427.2 13
455.1>410.2 16
ZVHIRE —————— 455.1>428.2 24
455.1>428.2 26
. 262.0>202.0 32
oL e —————— 262.0>244.0 26
262.0>244.0 18
- 360.2>245.0 26
Rititb iR ——————— 360.2>316.1 34
360.2>316.1 20
P 358.2>96.0 25
BRI E  ———————— 358.2>340.2 30
358.2>340.2 23
s 334.1>290.1 18
BEbE ————— 334.1>316.1 34
334.1>316.1 20
. 332.1>231.1 38
WHPE — ——————— 332.1>231.1 31
332.1>314.1 22
s 320.1>233.0 25
WiRU R ————— 320.1>302.0 33
320.1>302.0 19
J 362.1>261.1 26
AR E ————— 362.1>318.1 30
362.1>318.1 20
o o 352.1>265.1 22
WERDE  —————— 352.1>265.1 31
352.1>308.1 16
s 386.2>299.1 27
VRIvh R ————— 386.2>299.1 33
386.2>342.1 20
- . 271.0>92.0 30
filfi il FHgE — ik ——————— 271.0>92.0 19
271.0>156.0 15
- 215.0>156.0 18
MRS —————— 215.0>156.0 30
215.0>108.0 28
268.0>92.0 28
fish e — Sk ——————— 268.0>156.0 22
268.0>156.0 16
. .. 265.0>92.0 28
fish il FY S g ——————— 265.0>156.0 24
265.0>156.0 15
e . 279.0592.0 28
filfi e I mEE ——————— 279.0>186.0 30
279.0>186.0 16
. 281.0>92.0 30
T AR E ———————— 281.1>156.0 26
281.0>156.0 17
254.0>156.0 23
Tt i 2 S5l ——————— 254.0>156.0 27
254.0>147.0 22
N 315.0>92.0 42
AR ——————— 315.0>158.0 30
315.0>158.0 28
I 251.1>92.0 27
filf e e ——————— 251.0>156.0 25
251.0>156.0 15
N 250.0>108.0 30
WERkE ——————— 250.0>156.0 27
250.0>156.0 26
o 256.0>92.0 25
T EE  ——————— 256.0>156.0 26
256.0>156.0 15
281.0>92..0 31
ik Jiig (] Y S0 g ———————— 281.0>156.0 28
iR 281.0>156.0 22
e 285.0>92.0 28
il e S 65 ————————— 285.0>156.0 22
B SR 285.0>156.0 15
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Table 3 Regression equations and correlation coefficients of Table 4 Recovery rates and precisions of 26 kinds of veterinary
26 kinds of veterinary drugs drugs added to duck meat
ez 3 Z, whny EEER/%  RSDs/%
) e G Bt WIMRE(ngkg)
2 f7 Flr I =] N=RREN
TR (Bl R ) Rk 50 79.02 388
SRR 50.0 88.05 221
HE = AX+350. ) i
+EE Y=99188.4X+350.021 0.9998 AR 3000 9723 25
SEE Y=788882X-3118.788 0.9999 LINGNES 5.0 90.03 203
=i
PO Y=15259.2%+45.362 09998  AMRik R 50.0 95.01 1.89
prm—— proweey 300.0 90.23 252
# Y=13966.8%+728.001 0.9998 R, 50 93.05 176
I Y=3692.44X+852.005 0.9998 SRk 7S 50.0 08.88 1.80
Bigib 2 Y=956.288X+277.888 0.9996 G 300.0 97.77 1.82
PR Y=429.002X1218445 09998 AR 3.0 99.78 1.96
- — EALEZS § 50.0 100.03 2.01
KR A Y=422.217%X-87.8806 0.9997 G
300.0 99.85 236
LRV EL - e
TN Y=59.9974X-472269 09997  AMyk 50 8877 1.88
WD A Y=296.869X%+182.022 0.9997 SR I 50.0 88.23 1.85
FORIP A Y=9985.286X+485.774 0.9997 LIRS 300.0 87.69 233
5.0 92.05 3.20
WA Y=926.858%+10885.69  0.9999 SRk B 50.0 96.23 321
Whvb s Y=412.336X+215.999 0.9998 SR 300.0 99.85 5.14
5.0 89.88 3.56
TR E M Y=79.702 9X+213.089 0.9998 AR s
e Mz B NS 50.0 88.55 2.89
T Y=169.77%-152.109 0.9997 AR 300.0 87.59 3.02
Bl RIS Y=158.5221X+78.8599  0.9999 NS 50 99.69 1.26
P E— pressen Heiib 50.0 105.23 1.27
i BLE Y=222.498%-102.40 0.9999 R, 3000 106.02 01
T —HImEE  Y=119.889X-37.7175 0.9996 SR 5.0 101.11 1.95
2 Fl . STSE0)
BEEAE  Y=218.688X+38.2526 09996 AMik TR 300 99.88 196
I —— — 300.0 98.56 3.01
T RS e Y=303.632%-139.005 0.9997 SR 50 9723 3.05
Tl iR Y=298.7%-96.9991 0.9997 AR WD AL 50.0 97.02 3.06
fitliicmg g Y=278.900X-495.766 0.9998 LIRS 300.0 95.66 2.35
' — 5.0 75.08 2.65
Tt e Y=208.318X-308.766 09998  SMrik ST 50.0 7723 2.88
it s Y=759522%+112.980 0.9998 LIRS 300.0 78.89 3.01
P Y 5.0 90.23 259
TR T AEMENE Y=219.56X-188.462 0.9999 S -
KEVR 50.0 91.22 4.62
TR Y=128.758X-118.566 0.9998 SR 300.0 9524 4.88
5.0 88.23 423
) YRIvb R 50.0 88.90 3.58
%‘:Z 4 EJEL Klﬂ(ﬁfgéﬁyi@EH&@ﬁ 75.08%~112.35% 300.0 85.62 423
(n=15), RSDs 4 1.25%~7.88% (n=15), XJ LA 2 L5k 5.0 95.02 7.88
BTy ok, A i IR B, WAy s B AT BT 500 2423 >0
- " . R, 300.0 93.88 5.98
RSD %A%, A M % w, LBk, A % .63 5
SEAY LR FR. SU A I 2t HL AT £ , : : :
FAALLIFE G, SCa Al 45 5L v 5 L 0.0 93.56 188
2.6 SCRRFESINE 300.0 100.02 2.36
BN " . 5.0 100.03 2.58
50 31 AR i Hp ARG 1 BEAPEAE L, R H FE R Y .
. . . 5 e — 1 S 50.0 110.02 2.69
WEK, FREaHN 52.4 pg/keg, AR EZRIE 055k A B - 7000 075 Y
(200 pg/kg). AR GB/T 21317—2007 it 473 BB 0 0863 %

AT, SR TUIE Z S W RS KE B AN T iz P masng 50.0 99.56 1.99
RSD<3.29%), 300.0 99.84 2.03
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