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Abstract
belled internal standard method,which was used to determine multiclass veterinary drugs residues simultaneously including sulfonamides, fluo-

(Quality Inspection Institute of Agricultural Products of Nanjing, Nanjing, Jiangsu 210036)
[ Objective ] To establish an ultra-performance liquid chromatography—tandem mass spectrometry (UPLC-MS/MS) with isotope—la-

roquinolones, tetracyclines and amphenicols in freshwater shrimp.[ Method ] The samples were extracted with 86% (V/V)acidified acetonitrile
(3% formic acid) —water( containing 0.1 mol/L. EDTA) ,then the extract was purified by dispersive solid phase extraction ( DPSE).The sam-
ples were determined by UPLC-MS/MS and quantified by internal standard method.[ Result]27 kinds of veterinary drugs showed good linear
relationship in their respective linear ranges (R =0.99).The limits of quantification of sulfonamides , fluoroquinolones ,amide alcohols and tet-
racyclines were 2.0,2.0,1.0,50.0 wg/kg,respectively.The recovery rates were 70.1%—110.0%.The relative standard deviations were 0.2% —
9.8%.[ Conclusion ] The method is simple ,accurate and environment-friendly , which is suitable for high-throughput rapid detection and analysis

of veterinary drug residues in freshwater shrimp.
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1.2.2.1 REGPRAEST R 20 500 WU S 2R v G A U
(100 pg/mL) , I FF R AC ) A (B9, P90 S0 W 2.00 mL fi
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Table 1 Mass spectrum acquisition parameters, linear range and determination coefficients of 27 veterinary drugs

- R
.. FbRL A H T THT s mmenE SUE o BUEREC
No. Target Tonization Precursor ' Product Declustering Collision range coefficient
compound mode ion(m/z) ion(m/z) voltage // V voltage // eV /L (R)

1 T g + 251.1 156.0,92.0 40 22,38 20.0~400.0 0.997 3
2 Tk P e + 256.0 156.0,108.0 40 22,32 20.0~400.0 0.997 2
3 itk e FP Sk e + 265.2 156.0,172.1 82 25,25 20.0~400.0 0.997 5
4 Tk e P g + 270.9 107.9,91.9 80 20,25 20.0~400.0 0.996 1
5 it iz — R g + 279.1 186.1,156.0 60 23,27 20.0~400.0 0.997 3
6 itk g Sk + 285.0 108.0,92.0 90 25,25 20.0~400.0 0.996 1
7 ik P S S I s + 254.1 156.0,92.0 100 10,26 20.0~400.0 0.995 8
8 it i ) P 4 e + 281.1 156.0,126.1 75 25,30 20.0~400.0 0.995 6
9 it i — F S s + 268.1 156.0,113.0 100 10,10 20.0~400.0 0.995 4
10 T2 + 311.1 156.1,108.2 70 30,37 20.0~400.0 0.997 5
11 itk Jhie — Y 4R M g + 311.1 156.1,218.0 70 28,28 20.0~400.0 0.997 4
12 T Jrie s Tl + 301.1 156.0,108.0 80 24,36 20.0~400.0 0.997 4
13 AR A + 362.0 318.0,261.0 80 26,38 20.0~400.0 0.998 4
14 TR A + 334.0 316.0,290.0 80 30,27 20.0~400.0 0.995 4
15 R A + 320.0 276.0,233.0 80 26,35 20.0~400.0 0.998 1
16 WHTE + 332.0 288.0,245.0 80 26,32 20.0~400.0 0.997 8
17 B R + 360.0 316.0,245.0 80 26,38 20.0~400.0 0.997 2
18 R + 358.1 340.1,314.1 77 30,24 20.0~400.0 0.997 3
19 KRR + 352.0 308.0,265.0 80 28,33 20.0~400.0 0.997 7
20 hivb R + 386.0 342.0,299.0 80 26,36 20.0~400.0 0.996 7
21 PUBRZE + 445.1 410.2,427.1 70 25,15 50.0~800.0 0.997 1
2 +EE + 461.2 426.2,443.2 70 26,10 50.0~800.0 0.994 5
23 Xy + 479.1 462.0,444.0 70 22,27 50.0~800.0 0.995 9
24 [VIE+ 3 + 445.0 428.1,154.1 70 18,34 50.0~800.0 0.999 2
25 a5 - 321.1 152.1,256.9 -90 -24,-16 1.0~200.0 0.998 7
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No. Target Tonization Precursor Product Declustering Collision range coefficient
compound mode ion(m/z) ion(m/z) voltage // V voltage // eV 2
pe/L (R*)
26 HiREE - 353.9 289.9,184.9 -130 -18,-26 1.0~200.0 0.998 8
27 WoRle¥ - 356.0 336.0",185.1  —100,-100 -14,-25 1.0~200.0 0.998 3
28 T 4B — F g - D3 314.0 156.0 30 24 — —
29 Tl iz 1) — PP A2 B3 IE - D6 317.0 156.0 80 25 — —
30 R JE%-D3 - 359.0 188.0" -130 -25 — —
31 AEE-D5 - 326.0 157.0 -90 -26 — —
32 i )18 % -D6 + 451.1 433.1,416.0 100 17,25 — —
33 NV E-D8 + 340.3 296.2,249.2 100 27,35 — —
34 KIS R-D3 + 361.1 343.1 110 32 — —
35 B D5 + 365.0 321.2 110 28 — —
36 Wi B -D5 + 325.0 307.1 110 28 — —
37 S -D3 + 365.2 321.1 110 28 — —
o« NERE T
Note: * is quantitative ion
2 GFHR545Hh L0 DPFRAL MARRKAL M RRKAIS AR
2.1 RKIEHEHFHMRL =
211 RBGAMTEL. 25 2 5% 8 431 0T i F v ) A 3 2 120
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s e s z 80}
DA 2 AT 2 Bt 3 BT T4, HLBE TR EE, 3 g
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\ B4 TR A Y RS S EDTA E 0
U 52 RIS 5 S RS A £ W 8 K, 7 57 WA BTl 2EF  makE
P FEASBI R USRS, FH— S AL 5 Sk 8 ik 2 109 Tetracycline Oxytetracycline Chlortetracycline Doxycycline
pH 7] LU k25 A1 5 DU BF 25 i 4R U™, 53 4h ,EDTA 27 Veterinary drug
B4 3553 P TR At BB AR R 2R 1 R T, 31 T T P A R 1 FEHZEUAF AR RS2 E s
FRIEAL A Y vhil ™ PRIRR BE Sk, 43Tl g Fig.1 Recovery rates of tetracyclines with different extraction

KRS R — R MOV AR IR L i
PRI EFESE A 1.0 mL 7K H1 0.4 mL 0.1 mol/L EDTA #
W, 21 1 min J5 A 8.6 mL 1R L iR 2) 1 min,
250 v/min $fz355 20 min $2HC, 4 FhELBOLFI LRI 2, LA
ANTF) S B R 4245 Il SR R S

®2 RIAFAR

Table 2 Composition of extraction reagent

reagents

Q NANO, DSPE i & it {6 7 (PSA +C, + I 7K Bt 2 B ) Al
Cleanert LipoNo iX 3 i %) 235k (4 2 IR B 140
AIRCR , 85 R B , R LipoNo b5 B bR 3B T4
%, H WL TR, 1 DSPE TR 43 75 (0 2 3 5
T HACR R 4F,NANO 1 LipoNo frAEFIBUALIY S5 18
A fpitt e

2.1.3 EVESERINEMESE . MRS AT Rk

MK i M g R X B, B RSB 26
reagent mL " L aid /% T R B B R X R 25 76 5% LAY, LA 0 5 7
1 0 0 100 I DR JE 5 A 24 A A Y R JE— . M5
’ o 04 o ! VRHRB B T I HL AT ARG TER I Bl B i P 225
) o o o : SREE . PRI P o B A 0 2 O 404 8 2

W PR R 2200, S5 R R FE «=0.05 KF L, 7Y
WER 25 B A RBRBUAT MDCR UL 1 2 EGA7) 3 1]
WCRAE 70.1% ~ 119.0% , T fisf fle 24 | Jo0s U5 ) S | Tk e Pt 28 2
SR RS B 45.0% ~ 120.0% . 40.0% ~ 162.5% |
72.0% ~109.5% , A 3t , 2 75 ik e 2k B G 3, B 86%
(V/V)FRILZ N5 (3% R ) 7KW (75 0.1 mol/L EDTA) ,
212 IR SR PERI AL . BT SEH T MAS-

T 5, L AERE O 10 Fi A BR AR TP ) H R i 25 K
A5 AN RS , PR RE SO, T TS b4 1 NP E B, 45
FAs e B I AL S L3k 3.

22 BAEFRMARBGEE %147 OG5 FGE AR, 250
27 PR 2GIAREE S HEA T E , 27 A 24 50 ng/mL FE UM AR
B anE 2 Bs o

2.3 FEMEUWSEEMGHR  LIARHER SRS Nz
WA TR AR 2 R HE o B o B AT AR [T U 23 Ar, DL 10 47545 1
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WITHERR(LOQ) o Z5HR3RM,27 P 25764 B etk il
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Table 3 Quantitative determination of target analyte and correspond-

ing isotope internal standard

Fr2es RN AAR

Target category  Isotope internal standard

HirfbaY

Target compound

s A8 — D3
Ulfonamides

Tl ] — 4R E - D6

Tl 1 O Jle W W i
PPV e e I Jh P e |
i frie — TP R e i S
W i e 6 S W A % JH
7] FF S R O fie — Y S
W R 2

Tt PSRRI R

5%% Intensity Il x 10° cps

i8] Time |l min
2 50 ng/mL EEFRANAREIE E
Fig.2 Mass spectrogram of 50 ng/mL spiked matrix
EURFEZE 787502 LR a3 Ak
KRB 2GTR S AR e TARM, Bk 42 6 vk, it
SEAS T W AT o 25 2R B AR BRI 22 (RSD) o ISR 4

24

ik et AR E-DS5 AER . _ s
Amide alcohols SR -D3 FIREZ ey ATRVAE 78 LOQ \2LOQ SLOQ 3 ANIAR /K- L Bl -1
PUFRZ WHEE-D6 W +EE 4AEE W [FIKCRAE 71.4% ~ 110.0% , RSD £E 0.2% ~9.4% ; 54 i i 2&
Tetracyclines hEE s % B N . —
T2 IRV E-D8 WU E &R R AL 75.9% ~ 109.8% , RSD 52 2.0% ~9.6% ; L He B
Fluoroquinolones R R-D3 KRR I [RIKR A 84.3% ~108.3% , RSD 7E 3.2% ~7.7% ; I 3

Bikib 2-D5 Bakib A R R R A 70.1% ~109.0% , RSD £ 0.2% ~9.8% ; 77 &

WD DS WD R A543 W 7 i SRR DA T PR 3 o 4 o) oK S T IE T

HRVPA-D3 ﬁfﬁw%/ﬁﬁ@%%‘ﬁ %ﬂﬂ%%‘ﬁﬁ’ﬂgﬁi““ .

Fx4 TR 27 HEHH LOQ FHEZER RSD(n=6)
Table 4 LOQ,average recovery rate and RSD of 27 veterinary drugs in freshwater shrimp
LOQ 21.0Q 5L0Q
=X Ty | AN 2 2z 2
E).‘v 'l‘aragf?—\jfmnpjf'nd }fgg (lgg R%j%,f RSD RIE] W ¥ RSD RIE Wﬁf . RSD
Ty % ecovery % ecovery %
rate // % rate // % rate // %

1 it g s e 2.0 80.0 2.4 72.5 3.2 72.5 3.2
2 it e m 2.0 82.5 1.9 75.4 3.0 73.8 9.4
3 Tt fre Y e 2.0 85.0 1.5 80.0 5.4 78.8 2.0
4 i e P 1 e 2.0 107.5 1.3 80.0 2.9 110.0 1.4
5 it e — FP B i 2.0 90.0 0.7 89.7 6.4 85.0 4.5
6 Tt e S b 18 2.0 98.7 1.3 95.4 7.7 93.6 5.4
7 it g F e S s 2.0 102.5 0.4 92.6 4.0 95.3 6.7
8 i iz ) P S g i 2.0 74.0 0.4 75.8 3.5 77.6 8.0
9 Tt fhie — FP S s 2.0 100.4 3.9 107.5 8.7 95.0 5.0
10 fitl e 224 2.0 2.5 5.9 102.4 8.2 107.5 7.1
11 it fiie — PP S e 2.0 71.4 6.1 75.6 0.2 72.6 3.2
12 itk P s e 2.0 80.4 2.8 85.0 3.0 86.2 9.4
13 WU 2 2.0 102.8 9.6 105.5 5.4 94.3 2.0
14 % N 2.0 75.9 6.8 108.5 2.9 91.9 3.8
15 Wb 2 2.0 100.7 6.9 99.3 6.4 104.8 5.4
16 BINR 2.0 94.9 7.8 85.1 7.7 104.1 9.2
17 B 2 2.0 88.0 9.5 82.3 4.0 92.0 8.6
18 Y R4 2.0 103.4 6.7 109.8 3.5 104.0 6.5
19 BRI E 2.0 93.6 8.4 103.6 8.7 106.1 8.1
20 Uz IRU 2.0 86.1 9.3 88.6 8.2 92.9 7.3
21 TR 50.0 70.5 8.4 73.8 0.2 74.2 5.7
2 +HEE 50.0 104.5 22 103.1 3.0 109.0 6.8
23 SEE 50.0 72.8 2.0 76.9 5.4 70.1 4.9
24 LV S- 50.0 89.3 1.2 94.2 2.9 91.5 9.8
25 Eipire 1.0 96.2 6.2 93.2 6.4 90.0 4.8
26 HIEE 1.0 84.3 7.4 88.2 7.7 85.0 5.1
27 FoA e 1.0 108.3 4.7 106.3 4.0 105.0 3.2

2.5 EBREERITE CRZ07 RN TR 40 YR IF
27 P 2GBR R G ARAG I B TD AR 3 0, Bk PR R TE24.7 ~

70.8 pe/kg; FIEZARME I :GB/T21312—2007" il 5 , 45 5
(T#% 212 1)
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