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¥ E: BB @V QuEChERS-m &R (L i%- ER ¢ = 38 DU AT B XS P 36 A 24 5% B i kil Jr
o B WAL R MR BREBUS, A 1 g NaCl, 4 g NaSO,, h#r/EE i, FH PSA 50 mg, Cg
150 mg.NaSO, 900 mg k)5, M Waters Cg (100 mmx2.1 mm, 1.7 pm) & i%AE0 8, £ =T IURITFIER TR
Jof W5 A 2T (multiple reaction monitoring, MRM)IN%E, ZERARMERTZLZE A WA E . &R EIZImEin
22517 0.1~50.0 pg/L B i e BRI N AR MEOC R AT, HISCREL P HRTF 0.995. FERIE SR 1.0, 2.0,
10.0 pg/kg B, [EWCES 1K 86.3%~110.6% . 89.7%~106.9%, AHRTHRAEAR 22435 H 2.1%~6.6% . 2.7%~6.5%
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Rapid detection of 36 kinds of veterinary drug residues in chicken by
QuEChERS-high performance liquid chromatography-
tandem mass spectrometry

SHAO Li"”", DONG Yao', WANG Xiao', XU Shu-Fei?

(1. Zaozhuang Customs, Zaozhuang 277100, China; 2. Penglai Customs, Penglai 265600, China)

ABSTRACT: Objective To establish a method for determination for 36 kinds of veterinary drug residues in
chicken by QuEChERS-high performance liquid chromatography-tandem mass spectrometry. Methods Chicken
samples were extracted with acid acetonitrile, salting out, and then the organic phase were cleaned by PSA 50 mg. Cg
150 mg. NaSO4900 mg. A Waters C;3 Column (100 mmx2.1 mm, 1.7um) was used for separation, ESI positive ion
scan was used with multiple reaction monitoring (MRM) mode and quantified by matrix-matched internal standard
method. Results The linear relationship between the concentration of sulfonamide and quinolones in the
concentration range of 0.1-50.0 pg/L was good, and the correlation coefficient r* was higher than 0.995. The
recoveries were 86.3%-110.6%, 89.7%-106.9% when the dosage was 1.0, 2.0, 10.0 pg/kg, the relative standard
deviations (RSD) were 2.1%—6.6%, 2.7%—6.5%. Conclusion The method has the advantages of high precision,
high accuracy, good selectivity, simple operation, and can be used for the daily monitoring of the 36 kinds of
veterinary drug residues in chicken.
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20 H2a ik, FREFRGE R LR, & S 7E E RIK
B e A, 7E T 45 R HA R AR AR Y
B HERGHREHE, 2017—2019 4E b H & ALK
AR, 2018 FE A EE R AT RN 14.3 ke, WL
HK: 4.95%; 2019 4R [E & A AT R RN 16.2 kg, [FL
WK 13.41%, &7 S AR UL R AW B T R, i
B 4 [ R RSO Ak 37 5 EURF AN B g E

FKIEZEERT R 2018 453 & A IR 12 5l 2 4 B il
Krgb R, XERTFEFNE & & R A0 H S5 (5 Bk 74
Br, Z5RERRAER . B AE . FER . ZHAEGR
NER) ARV E | BT %2y h B AR g %
Mo FRE 2019 £ KM HY GB 31650—2019 &b 4R
PR £l R 2 R AR B B Ak ) 8 R L sl v £
rp B i B R M T T IS 2 I gk B B & (maximum
residue limit, MRL) A 0.1 mg/kg, H BT E S dE £ 5
LR BRIy AT TR OO RN € 3 R R R T
S U0 KRR GB/T 20366—2006 { Sh¥iir™ i
rR TR 2R B A E ROAE 53 - R IR TS ) ARl
1025 Z/A45-23-2008 B4 IR £ 5 i 25 25 W ik B s
S5, DXk SR E R RE S AT AR R I RE R G, SRR
IS, APUERIBRER . A R, ASRETH 524 5% B ok
753K . QuEChERS FikAE Rl . il . A5, Z4n
DR BRI F1 L S A MER AT R A, 7
HFR R A B T2 RN

AHF5E R H QUEChERS 1 X6 X8 PR S 4 7 i b 21,
b3 SR FH v AR R 038 - B D6 = B DU BT 5 1% 43 ) ke
X PR ) 1S VR JHe SR 11 s 5 I 215 R 24 % B R A TR U,
DI ARG A v 36 RS2 5% B I H 8 IRt 22

1 MR5ERZE

L1 &5 F

LC-MS8040 — i PUB AT AR (08 B Ik F AL (H A< &
HAH]); PT-MR1600E 3751 (3£ E Polytron Devices /A H));
Lab Dancer & YR (2 E TKA A F]); 5804R 5 #VA R 25
O HLEE R AR RN F]); Mili-Q Reference 545 /K & A 4% (36
[& Millipore 23 l)o

HEE, 0. HRR(Eigal, 78E Merck 2AH]); Jok
MgSOy4. NaCl (7 #r4t, [ B2 2542 ) N-IE 2 — et
7l (primary secondary amine, PSA) ., | /\ K¢Sl A& fef Jiss 0 B
F(Cig) (ZEE Supeco 227); 36 FhFREY) (T & E N
100 pg/mL, dbatdZSRFRRBF AT BRA D), Bk — 4R
WEIE-Dg it flie 48 — H1 4 M5 IE-Ds (BTN 100 mg/L) .
WRAR-Ds. MR E-Dy. Bifiih 2 -Ds IR (TR E

50 mg/L) (A FRAR ™ bl BT AR HEDFFE 0, SEEG FHK
A Milli-Q # 47K (3£ [# Millipore 23 Al).

1.2 XWHE

1.2.1 #ong

FREL 2.00 g CKERAZE 0.01 @) 5)ikEE, BT 50 mL ¥
REELOE T, WERINATRE S AR TAER 20 uLo A 4 mL
ZEMIK, 219 30 min J&, MIA 10 mL 1% R ZH5VE K, =
W4 15 min, MA 1 g NaCl, 4 g NaSO,, &% 5 min,
10000 r/min #5.0> 10 min. R4 /5 I LW 6 mL, A PSA
50 mg. C;5 150 mg. NaSO,4 900 mg 7% 5 min, 10000 r/min
BD 5 min, LRI EER 5 mL, BKEILT, INARSH
MERZE ImL, i 0.22 um BEBUE, EHLIE.

1.2.2  AFfEIEREH)

PRV VR R I ol B ) ST RV 10,0 pg/mL
FIBRIESE 25 TR (<18 °CRESCAFR), B N ARAE 28 1T R BSEA
B, TR S W T S P VR O 1.0 pg/mL TR A b
WP )R (18 °CHREEATIN)

TR AT RS S 2 43 31 P PR L AR 1.0 pg/mL MTR A
PR (-18 CREGAER), KA ARt RIR A8
HETAER AR AR, FFREERCHIR 0.1, 1.0, 5.0, 10.0.
50.0 pg/L GRA TR ZE AR A 10 ng/L)RIFRHAEITLE R 5
1.23 ZZME

FMAE AR O3 . g S, KRR A PRE AR
FARRR SRR S, ARV R, bR . A .
W BRI B-Ds AR, ARTPE | HEDE . 5
VR W R LR RIP R-Ds HNR, BIETbR  Uhirb R
FIAYD B LB B -Ds Sl PN, B e s IR ik i ] — R
AU IE LARB (7] — SRR NE D N, TS TE . R
WE | BERUENE | RERCILAE | R TR LIRS | REOTE | BEAR
PR SRUMAER | e ) PP SROM e | TR T FP SRR e | TR SRR |
T PRV | A bl LA B e 48— FR 40 E-Ds SR INAR, 7Y
PRkE R, ERE T RAF RN R .

2 HER5H5H

21 HEELERENTK

. CNE. HEEEE FE QuEChERS J5 iiHE Al il
Ab PRI R0, 20 A R, R AR R 2 S
Rl AR I AT HoAh 2 R, IFRETHBRAR AL
sl Mb . FE I IR RN 2R RE AR R IBUA SR 2
Ba e, MM IREGE, WAL S YPER, 3L .
I%ZBRZNE . 2% LBRINE . 5% PR ZINEVEBAE I HR B
F, WIS EMCR LIS LB, S RFEME 1% LR B
TAHEHL, IR EAT .

WP EAT R HE MgSO,. MgCly. NaCl, NaSOy.
A FE S BT BLHEAT T T He i . 25 R E B, MgSOo, M
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NaCl [ f# B, SRR . 75F, QUEChERS ik
1AL RS, ] PSA. GCB. Cig, Cys REARERRY A
FEG LT P R AR A B R TR, PSA R ALZ R
PRRESL R BE DT RR A ML R 1) T4 . X PSA. Cig
RS TT E, g5 R R A TEK MgS0O, 300 mg, PSA
150 mg. Cy350 mg B, 15 PR EZGH 11 Pl
PEZE Y2 MR R 86.3%~110.6% . 89.7%~106.9%.
22 HHEEERENERE
22,1 #HEHLE

SCER AR UERE 1, 5. 10 pL, EPUEEEE 10 uL
BF, 15 R B2t 11 s W P bR v ) T € i A TR A5, L
FREUERE YRR 10 pL i 36 Fl e 257 44 i 1h £
BIMPERERE 1. 5 pL BPIETRFLAY 3.5, 13.4 £%, UL, dEkE
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EHERE 10 pL. 2 28 2IR G AR R 4 MRM 50 F Y8
EFmELE 1. K 2,
222 AEhtaeyikdE

TE S A A R T L7 H S 2 OF B AR i R
HEHT, FEEEEACR, FTRLEEAE R s A 0.1%A H
R o TETRANAHINA UL FRIT 528 T B . PR IGOL,
KBRS PR 2R B, 11 Fhis R 2R B2 R 2
BB R AT 2, iR BTk .
LR R, I E MO S 2R T

% Waters Cpg (100 mmx2.1 mm, 1.7 pm), 15 Ff
B S 2R I S A : B HEE . A 0.1%FF BRIATR 11 Fh
VST B2 K sh A B: 2. A: 5 mmol/L Z g%k
-0.1%H R, HEEETEI, UL 1ATIR: 40 °C; #EFERE:
10.0 pL; JE#E: 0.4 mL/min,
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5000 | |
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i+ /] /min

e U 1 BEEEETE(1.482 min); U4 2: BEEMENE(2.057 min); U4 3: BEHEMEME(2.701 min); U 4: BEJEMLIE(2.984 min); W5 5: Tk F KL I
(3.276 min); W% 6: BMCEME(3.734 min); W 7: A P BEIE(3.842 min); W 8: ki ) F R0 MEE | e ) PR EUME E | G PR AEURE DR (4,041

min); U4 9:

Tk JHi G 5k 9 (4.183 min); U4 10: filfifliz B EE R (4,232 min); W 11: FfHZ 4R — A1 4B IE-D; (4.397 min); W 12: B AE AL (4.807

min); U 13: IR H UM IE D (4.943 min); % 14: fiffiE (] —H SUMEIE (4.996 min); U4 15 fif i MEEMNK(5.090 min),
1 BUEREN 1 pg/L 59 15 RIS S 2518 S P ER R TE MRM BT B9 T 1
Fig.1 Total ion chromatogram for a mixed standard solution of the 15 kinds of sulfonamides veterinary drug (1 pg/L) in MRM mode
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Fig.2 Total ion chromatogram for a mixed standard solution of the 11 kinds of quinolones veterinary drug (1 pg/L) in MRM mode
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Table 1 Mobile phase elution procedure

] /min itk L il %
1.00 Pumps Pumps B Conc. 10
6.00 Pumps Pumps B Conc. 95
7.00 Pumps Pumps B Conc. 95
7.10 Pumps Pumps B Conc. 10
11.00 controller

223 iRk

SR e BRI R E RS T €& . CE
M. R RSESE, RAWEMSEAMFMT: B+
J5: ESI; B UL ML E: ESIY, +4.5 kV; ESI, -3.5 kV; %
k2% HA 3.0 L/min; THEAS: AR 20 L/min; REEES:
5 AR BRI : 250 °C; AN#VEELIREE: 400 °C.

B W

23 FHAEFWIE
231 &KMEE. REMR. BKREREEE

FHZS 1100 PR A i 5 T3 VR A Sy 95 500 1 48 b o LA b 4%
W, EALEETINE, DLEARYI BT X (ug/L) M
ALPR, WEIEIFR Y AR AR 2. 25 R IR 2 288
T 0.1~50.0 png/L JE B NI R RAF, MXRESIRT
0.995. Z L 15 Pk IS A 25 1) 8 £ R (limits of
quantification, LOQ)Jy 0.1~0.5 pg/kg, 11 Tl #2421y
LOQ & 0.1~0.2 pg/kg., Xtk &HELT 1.0, 2.0,
10.0 pg/kg MNFRACE B ISCSLES, SEATIAE 6 IR, 15 P B
EERZGHPIE R 86.3%~110.6%, X5 HEM 22 A
2.1%~6.6%; 11 Fi i 24S-E 24 1) [E1 IR y 89.7%~106.9%,
AARIAREM ZE N 2.7%~6.5% K 28 B FIER L AT G A SC 2E
Ko #2203 FIH T i PR R A 3 5 A ] AR AR XA
W .

R2 IS HEREBANRESHK. EETRIMBATHEHERE. HEE(N=6)
Table 2 MS parameters, lower limit of quantifications, average recoveries and relative standard deviations of 15 the kinds of
sulfonamides veterinary drug in chicken (n=6)

. (R BRI g WHRTOD e bkt mck R

F5 EW ¥ X m/z e .
/min LAY 1 P N(ug/kg)  /(ng/kg) 1% 22 /%

1.0 91.5 3.2

1 it Je s Pk CsH N,SO; 1.482 21495 [M+H]" 155.90 91.95 0.5 2.0 93.6 43

10.0 101.2 5.6

1.0 923 4.1

2 ik g s W C1oH 0N40,S 2.057  251.00 [M+H]" 155.90 92.05 0.2 2.0 92.7 5.7

10.0 98.2 5.4

1.0 91.5 5.1

3 it frle g e CoHoN;0,S, 2701 256.00 [M+H]" 155.90 91.95 0.2 2.0 94.1 53

10.0 97.9 6.2

1.0 86.3 3.7

4 Tt e it e C1H1N;0,8 2.984  250.00 [M+H]" 155.90 92.05 0.5 2.0 90.1 42

10.0 95.4 3.8

1.0 87.6 6.2

5 itk i FR ik s C1H12N,0,S 3276  265.00 [M+H]" 155.90 92.10 0.2 2.0 91.5 5.4

10.0 99.2 2.8

1.0 93.7 43

6 itk e — PP s e C1,H14N4O,8 3.842  279.00 [M+H]" 186.00 92.05 0.2 2.0 96.4 4.6

10.0 103.8 3.7

1.0 95.1 2.9

7 itk i FR Gk C11H12N,O58 3.978  281.00 [M+H]" 155.90 92.05 0.2 2.0 96.5 2.5

10.0 101.2 42

1.0 91.6 3.4

8 itk e S A IR CioHoCIN,O,S  4.183  284.8 [M+H]" 15590 91.95 0.2 2.0 94.1 3.8

10.0 99.6 4.7

1.0 96.6 5.2

9 itk i FR e CioH;1N;058 4232 254.00 [M+H]® 155.90 92.00 0.2 2.0 99.7 6.1

10.0 105.7 6.6

1.0 943 3.7

10 fREE HEMERE  CHN,O,8 4973 311.00 [M+H]" 156.05 92.05 0.1 2.0 96.4 4.9
10.0 103.2 43

1.0 103.4 4.0

11 Tigk i s e b C1sH1,N,0,8 5.090  301.00 [M+H]" 155.95 91.95 0.1 2.0 105.4 5.2
10.0 110.6 5.8

1.0 93.2 2.8

12 Tz () F AU IE € H1oNL058 3.978  281.00 [M+H]" 155.90 108.00 0.1 2.0 96.6 4.5

10.0 99.8 3.1
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=25
e ey o EeE o BT WETOD g mgox R
g /min iz | s Nugke) lugke) /% TR 1%
1.0 95.4 3.9
13 Tt e A ERE € H 1oN4O5S 3.978  281.00 [M+H]" 155.90 108.00 0.1 2.0 97.4 4.4
10.0 98.5 2.8
1.0 98.7 2.7
14 itk 1 A< T e C5H,40,N,S 4807  315.00 [M+H]" 158.00 156.00 0.2 2.0 99.2 33
10.0 1023 2.1
1.0 98.7 49
15 it g s C1H3N;058 3.734  268.00 [M+H]" 155.90 113.00 0.1 2.0 99.0 5.5
10.0 102.7 42
16 el — 1 LB CiHsDgN,O,S  4.943  317.00 [M+H]" 162.05 98.05 / / /
-Dé([j\]?i‘/ﬁ) 12086 IN4 Uy . . . .
Ttk e 405 — H S s e
17 ! CliDeNOs 4 397 31400 [M+H]" 159.05 95.05 / / /

-D3 (M F7) S

R3 1 MEFEAXESANRILESH. EETRMBAFHFIHERER. HBEZE(@N=6)
Table 3 MS parameters, lower limit of quantifications, average recoveries and relative standard deviations of the 11 kinds of
quinolones veterinary drug in chicken (n=6)

. \ [RE sy WHETODGnrm mbie Eger AXRE
Fe  kEw AFR i m/z .
/min (5N 1 2 N(ug/kg)  /(ng/kg) 1% W2/%
1.0 99.3 3.6
1 EZE T RUg C1sH,0FN;0, 2.863 362.10 [M+H]" 318.05  261.00 0.1 2.0 99.8 5.2
10.0 97.5 48
1.0 94.2 4.1
2 WD R C16HsFN;05 2.857 320.10 [M+H]" 302.10  231.05 0.1 2.0 96.3 5.2
10.0 99.7 6.5
1.0 91.7 3.8
3 Remib A C,7HFN;05 2.935 334.10 [M+H]" 316.05  290.10 0.1 2.0 95.2 5.0
10.0 98.7 3.9
1.0 96.2 2.7
4 BINSR A C17H1sFN;0; 2.975 332.10 [M+H]" 314.10  231.00 0.1 2.0 97.6 3.4
10.0 99.1 4.1
1.0 94.6 4.9
5 BEIA C7HoN;05F, 3.076 351.90 [M+Na] 265.00 308.15 0.1 2.0 95.8 43
* 10.0 106.9 3.8
1.0 89.7 5.2
6 BRI R C1oH20FN;0; 3.124 357.90 [M+H]" 340.10  255.00 0.2 2.0 93.2 5.0
10.0 97.6 3.7
1.0 90.9 3.9
7 B2 C1oH2FN;0; 3.185 359.95 [M+H]" 342.05 316.05 0.1 2.0 93.2 42
10.0 96.5 5.7
1.0 95.4 3.4
8 SUZOR LD CyoH,7F2N;0;4 3.327 386.10 [M+H]" 368.00  299.00 0.2 2.0 97.8 5.6
10.0 99.6 4.8
1.0 92.3 5.1
9 RUR D 2 CpsH3sNsF, 3.358 399.90 [M+H]" 356.10  299.00 0.1 2.0 95.0 4.7
10.0 100.7 3.1
1.0 94.2 4.7
10 FAE C19H2,F,N,O5 3.374 39290 [M+H]" 349.10  292.00 0.1 2.0 98.9 43
10.0 102.4 3.0
1.0 96.4 5.5
11 KEYD A Ci5H1,FN4O; 2.630 321.10 [M+H]" 303.00 203.95 0.1 2.0 98.8 2.9
10.0 104.7 2.7
12 HARD R C6H13DsFN;0 2.834 325.10 [M+H]® 307.10  236.05 / / / /
-Ds(ljﬂﬁ?) 161113058 N3 U3 . . [ ] . .
13 AAVE C7H,,CIDFN;0 2.957 340.10 [M+H]" 322.10 239.10 / / / /
DR 17H11CIDgFN;0;3 . . [ ] . .
B2
14 C1oH,5CIDsFN;04 3.169 36495 [M+H]" 347.05 321.05 / / / /

—Ds(l*]*fﬁ)
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2.3.2  FEIFA AR

SRR AT R, TS R N T RS
XSJFRESD 50 ALK, FRAhH 15 RIS 11 Finds iR g2y
FREYINTE IR, FUEFES  EICR SRR A 20 AT
PR, SRR . Y REIRERAIRE S K, TS

275000
250000
225000
200000
175000
150000
125000
100000

75000

50000

25000

W JO7 5

)

2Bk VR B TIRE S BIILE 3, 4, HH
Jiie — M IE | e T | R PP ERRIN (R 772 444
71.4 pgrkg, FAZES A 98.7% . 93.2% . 101.2%:; EFIPE .
WRUD R IR | BT R E R 580.1. 565.3. 820.5,
316.2 pg/kg, UEEITHIH 102.7%. 99.6%. 99.8%. 107.9%.

\ A

0 . . . . . :

275 300 325 350 375 4.00

:

4.25

450 475 5.00 525 550 575 6.00

i [] /min

U 10 B —F MERE(3.851 min); U 2: Bl FFRERE (4.249 min); U 3: BEEMEREMK(5.105 min).
B3 R PR il e A 24 5%

[22)
B

S TR

Fig.3 Total ion chromatogram for sulfonamides veterinary drug residues in chicken
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B [E]/min

WD AL(2.881 min); 1§ 3: FN TP AL(2.979 min); 1 4 BETPAL(3.177 min).
4 3G 1A rh R IR S 2 Bk

B
BA AL

[CERE]

Fig.4 Total ion chromatogram for quinolones veterinary drug residues in chicken

3 Fi5iie

ASBIESE e FH w85 28 URAR €038 - 3 T — T DO AR B 0
454 QuECHhERS FiALBIrik, AL 7RG 15 L2
AT Pl RIS 2 5% B A RGBT O ik S AR T =
PURRAT R IR BEAAN b, ATTIEOGR 1 UCHTARBE, Wikt
o RV R RS A PR F 1S RIS 11 o S 2,
FEAFAL I FANTT 30 min, RER KRR, 325
TR R, M R MR R T 5 I R A A A 4 R E K
o L EPNA, APPSR R | R . R,
TG 15 RIS 11 Pl i 25 525 5% B2 A
BREMSE, A X A AT R AR A T — Bl ST EOR TB,
VB E A A TR T AR

SE Mk
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