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AN P Tk E

I, AmE, Rz, FEX, T OK, B R,
¥ 2 OELH, FEs
(1B RLKRSF BEFR/AEEHAHNE ZAFNELLRE, & 7 M 510642;
2 LTS MR TRy ) s, i 201103)

FEE: [H 09 JEE L& FH T 2 2 1 5 ik B AR 00 00 e s A il — R DR i v . O vk B ALY (LAY, EE,
JUEFD 52 HE) BE 2L 0.1 mol- L™ BEAR — S AT iA IR HL, _BiE WK ] HLB [ AH RS EUFE M 48 1% 14, Phenomenex Luna
Omega C18 o FEA 5 e i, SR FH FLIE 35 IE 88 43 A0 22 I B2 R ) (MRMY) B3 e 1 2 7 33847 29 A7, SR FH 3 5k UG
BCvEx Ze B 3 & B AT AR RS I . (45 R 1B s A 2 E LA 25~2 400 ng-g ' FFIEH 25~2 500 ng-g '\
B i 25~2 000 ng-g ' FEZHEH 25~1 600 ng-g™! MIFE I, SHRHES FIEMIIR 2 RIFRILIERR (¥ = 0.99). 4
LTI 2= T HE R LPA S SR B A0 B2 AR B R I BR 32509 10 ng-g !, BRI 25 ng-g'o W H LU & &
FR\ 1/2MRL. MRL+ 2MRL IZ 4 A58 T 34T 48 30 2 9 4 Jn 1ml e 56, 2% 4 80 e At o) 1 329 [l e 2 Oy
85.6%~105.0%, LA [E1 28 AR bR HEAR ZE 2.3%~9.5%, LI [EICZR AR ARHER 22 4.7%~7.6% . (4518 1% 5 i1 B
GAT, R = FLARR S v, v T A 4 e i 2 i ok B B 1) A Tl 52

RBEIR): T LS T A R B s R s BB
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Determination of tildipirosin residues in swine tissues by high
performance liquid chromatography-tandem mass spectrometry

WANG Wenxiang', YAN Chaoqun', HUA Chengyun', LI Guoji', WANG Bo', GU Xin’,
CAO Ying’, HUANG Shixin’, HUANG Xianhui'
(1 College of Veterinary Medicine, South China Agricultural University/Guangdong Provincial Key Laboratory
for Veterinary Pharmaceutics Development and Safety Evaluation, Guangzhou 510642, China;

2 Shanghai Animal Disease Prevention and Control Center, Shanghai 201103, China)

Abstract: [Objective] To establish a reliable HPLC-MS/MS (High performance liquid chromatography-
tandem mass spectrometry) method suitable for determing tildipirosin residues in swine tissues.

[ Method] Swine tissue samples, including muscle, liver, kidney and skin-fat were extracted with 0.1 mol-L™
KH,PO, buffer solution. The supernatant fluids were enriched and purified using HLB solid-phase extraction
column, and gradiently eluted by Phenomenex Luna Omega C18 liquid chromatography column. The analytes
were then detected using triple-quadrupole mass spectrometry in positive electrospray ionization and multiple
reaction monitoring (MRM) mode. The matrix-matched method was used to calibrate tildipirosin content.

[Result] Tildipirosin contents presented good linear relationships (+*>0.99) with characteristicion peak area in
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the ranges of 25-2 400 ng-g "' in muscle, 25-2 500 ng-g "' in liver, 25-2 000 ng-g ' in kidney and 25-1 600 ng-g "' in

skin-fat. All the limits of detection and quantitation in muscle, liver, kidney and skin-fat samples added

tildipirosin were 10 and 25 ng-g™', respectively. The recovery experiments of tildipirosin in swine tissues were

setted in four dosage levels, including limit of quantitation, 1/2 maximum residue limit (MRL), MRL and 2MRL,

and the mean intra-batch recoveries of tildipirosin in all analytes ranged from 85.6% to 105.0%. The relative

standard deviations of intra-batch and inter-batch recoveries were in the ranges of 2.3%-9.5% and 4.7%—7.6%,

respectively. [ Conclusion] The established method is simple, practicable, and with high sensitivity and

specificity. It can be applied to determine tildipirosin residues in swine tissues.

Key words: swine tissue; high performance liquid chromatography-tandem mass spectrometry;

tildipirosin; residue

KN ER R R 2 In IR H H 697 3
WIEE R, MR RER B EE.BRAOFER
HUIIoK 8 25, R I HL 3 2 i 5
TR I AZ BEAR 50S ML FE 455, $bi I 1) & R A e
K, AT 5210 20 B 2 1 A A o R M B B
B LH 16 ANBERPIAER, J& T 5
RIRFREATAED, AN E 1. Z8th 2 —
TR AT R A TE RGN, A GG
VIR B, BB EAK, FED, BRI A
— IR R Y, 2011 FERRREHAMER S
LV T Intervet & =) LAZEH B 8 F B R I T 6
FESH (7 % 44 4 Zuprevo) BT % VF vl Hi8, BE 5
5 [ AH AR HTEfE FTiT .

////// ////O\\\\\N

o, "OH OH

1 ST HPLEHN

Fig. 1 Chemical structure of tildipirosin

RIR W BESEH0A 20 WA U 7 A )
. R RE SRS (Diode array detector, DAD)
TEPTL BAME IR, % YA (Fluorescence detector,
FLD) £, #H4b 2245 (Electron capture detector,
ECD) v\ 43 ERaRE 1, e 4 ik AU i
e IE H (Gas chromatography-mass spectrometry, GC-
MS) V=LA S BAR BB (Liquid chromatography-
tandem mass spectrometry, LC-MS/MS) 7%, H
T A A B R A2 LC-MS/MS ¥4, 13k Bk
G, R R . EXT AR B B R I 7 v R 5T AR
P D BRI 2 i 8 B )Ry R 2 b 2 3 AE 0 2H 23 rh
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) B 1 % B B & (Maximum residue limit, MRL) 43
Sl LA 1 200 ng-g™'s FFAE 5 000 ng g™, B AE
10 000 ng-g ', 2 iE 800 ng-g !, VEHHHFAL 7 500 ng-g '
A TR F 1 80 2 — A BB 5 % (HPLC-MS/
MS) AR L (WL BRI B AN i) P
W R, FEHEAT 1 IRV

1 M550

1.1 NS5

LC-20A B i R AH 65 0 (5, H ),
API4000 MS/MS Hi I 55— Hf I DU T i i 4% (AB
SCIEX, £ [H), Fit Analyst 4.1.5 #F; AUX 120 % e
F oM RF (5, HA); Mach 1.6R ¥ 24 250041
(Thermo, 3£ [#); Milli-Q #li/K#HL (Millipore, SE[H).

ZE B 0 IR A (w) N 99.1%, T H i
[FAZ 25V A A BR A w5 B 47K B Milli-Q 4K
ACHIEL; HLB & AH A BUH:: 500 mg, 6 mL(CNW 2
Fl)s LN B AN F RIS S ek Al R S A IR
O e 25 N [ 7= 20 4l 0.1 mol- L R — S AV T
FC 1) 7 9% MERRAREL 13.61 Wil — S48, Ik fR,
SEAE 1000 mL, FHFERRIA pH % 2.5.

1.2 fRETERAIECH

ZEH B AR A A (1 g L") AT - VERRAR
HY 10 mg Ze b & bR & T 10 mL &&=,
BV AR IFERE 10 mL, FE 1 gL' MR iEfit &
W, 20 C IKFE A7 H, ARGH 6 MH .

T8 10 2 SF AR v AR VA TC ) - VR U Hh B
B 1 mL T 10 mL 20, H FF RS-
ERE 10 mL, FBK 0.1 gL B TAEW, FAHRIKF
FE 4 5004 2005 100, 50+ 20 10+ 5.2 pg L™ [AARHE T
YRR, —20 °C UKFEWAF#5 H, AROH 6 M H .

1.3 HPLC-MS/MS £
1.3.1 HPLC &# {43 4: Phenomenex Luna
Omega C18, 2.1 mmx50 mmx1.6 um. FZNH: A A
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RNEHE B AN ¢ N 0.1% B FERAE W . 1o B e it
FEJF: 0~0.7 min, 100% B; 0.8~3.5 min, 90% A, 10%
B;: 3.6~5.0 min, 100% B. #ii#:0.25 mL-min', ¥
1:35 C, AR 5 ul.
1.3.2 MS/MS &4 Bri szt 2 KA
(Multiple reaction monitoring, MRM), Ff %% 55 -
IEEFHE#, B HE: 5.5 kV, FHSE: 60 psi,
B SER: 50 psi, AT 25 psis B YRR B
650 ‘C. ZZHE' H MRM S50 BF BT m/z N 734.6,
T BT mlz N 98.1. 174.4, b m/z 734.6/98.1 j&5&
TN LR 144 V; SENHE: 10 V; Al =
M1 s 12 Vs Rl BE & 75 V/53 Vo
1.4 ﬁnﬂnﬁ‘ﬁkﬁ
FREUAFRE I ZH 24X (2.00+0.02) g T 50 mL &0
B, NS 2R H bR vAE AR WRAE 30 s, B E
20 min, A 15 mL 0.1 mol-L™" fREER — S A4 HL
W, 1R TE 30 s, ¥R#E 10 min, 40 kHz # 10 min, 5
> 10 min (10 000 r'min, 4 °C), Y8 FiE K. bR
15 mL 0.1 mol-L™" AR R — SUH 42 UK 3 B 42 L
1%, & IF EERG N 5 mL IE C 5%, #E | min, B
> 10 min (6 000 rrmin”, 4 °C), F FZEIE k2, &,
K HLB & A0 A B B R S IO AT %
b, BB K 6 mL FHEE A 6 mL 40 /K 3%
1k, B 15 mL $2HGHE 4, B AR7E R 2218 it HLB
FE (b EE I a] R A3 9R), AR5 FH 5 mL 4liK Pk,
8 mL FRESEL . 405 I FRBOR T = T HES
M 2 mL, JOA 3 mL 4ii7KER % 5 mL, #%)iE 1 min,
it 0.22 um JERE, ft HPLC-MS/MS & .
AR T2 234 R Ty v A b B S A5 2
2 EHE T, 4 A E 2R HEE 2 5004 5 000,
10 000 ng g PR INFFIEAFE AT 4 f500RE, XTEAE 5
000 10 000+ 20 000 ¥ INFHIEFF hHEAT 10 £ 465,
it 0.22 um JESE, it HPLC-MS/MS i 5

98.1
2.0x107
1.5%x107 - 174.4

10><107 r

58 5 /cps

5.0x10° 1
323 156.4
0’ " JAJ I

1.5 RIS &
B 7 402 VUL RIS B AR B B o, 32 R
“1.47 PESLRTACER T IRAREE, 2355 F T 2% (R LR
FE S WK 20 0 2 8 ARV RE, BAA AL 480,
240, 120 48. 24,12, 5 pg-L™", JIFHE 500, 200. 100 50.
20, 10, 5 pg-L™, "B fIF 400, 200, 100, 40, 20, 10, 5 pug-L™",
B g 3204 160 804 32,16, 8.5 pg-L™'. %18 “1.3”
T 5€ () HPLC-MS/MS Z&AF3E4T 734, LAIAS I 2 3
B HTRHIE B U T AR AR, Yo B2 AL bR,
ExARE I 42, SRAF LR T FEFIAE O R 4L (7)o
L6 [EWRSHEEE
VLR S JHF U B R0 B2 I A it 23 ) AE E SRR
1/2MRL. MRL 1 2MRL 4 >3 & 3547 % i [5G
B o RN 2 St PR =y R 5 A LA I '%‘EJHD&HE
f) MRL 43524 1 200, 5 000~ 10 000 1 800 ng-g '
7E (2.00£0.02) g 25 FRE LA NIE 806 5 &2 43
B ZE 0 B ARE TAR W 4% 2 AR RE i o 4%
“1.47 FEMETACEL VA0, #% “1.3” HPLC-MS/MS
AR . DAAMREE B, THE RS 4 AR R
W o REANAE TR 3 HERE A, BELRE A 6 IRE A .

RS

FUiES ¥ HE
43 R F R 55 B TR OE B T 5 B T,
FH UG B 25 6 2 Hb B B b i TAE MR LA 10 pL-min' )
HEEENE P, 45 R ERIESE PR RIS
B N AR B E, A EI[M+H] (m/z 734.6) F
[M+2H]*"(m/z 368.2) #E4r T & 10, %F b &I
[M+H]*(m/z 734.6) FLA 5 = B BAR . HEAT R
TR, X2 A% R RIERE Y RS S RO T R
% e PR SAE 5, VT T T RRIE T B, 2
PLm/z 98.1 fENFRHD e &8+, Ll m/z 174.4
VERE B o 2 M2 3 0 — o vk s LI 2

2.1

734.6

561.8

100 200 300

& 2

R T ZRBE

400 500 600 700 800
mlz

Fig.2 Tandem mass spectrometry of tlldipirosin
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22 FERHREM
AT LA AT B AR B R R S B, AR AIE 5
TR R B A H bR A A AR B R ) A Y A

2

(=)

ra: 2 FNLAFE S

151

1.88

JRTH, RWNZITEA B R e . 2 LA RE
fn SR 25 ng- g™t R Z B AL A RE R AL 2 T
JRE I AL 3.

4.62 4.75

2.67 3.30

2.70] 272 3.73.3.89 4.06

0.5 1.0 1.5 2.0

2.5 3.0 3.5 4.0 4.5

t/min
) . 64
1200 b: BN 25 ng-g ! ZEW T FTVLPIRE
1000 -
800 -
5
= 600
s
400
200 [
L
0 " . . . . . . . .
0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5
t/min
E3 ZFEAAHEERM 25 ng-¢ Zitb T HAAL IR R A2 & RN EE

Fig. 3 Multiple reaction monitoring chromatograms of blank muscle sample and muscle sample added 25 ng-g™* tildipirosin

23 KWNRSE=ZR

DA 3 £ 15 Mk Ll o J7 3k R 0 PR, A3 LIRS
U R 7 i R 2 b B B A U PR 459 10 ng-g s
DL 10 £5 15 W bR 7 v 0 s R, IUAS 4 Fl2H 21
T e BRI A 25 ng-g '
2.4 FRERZLS&MTER

JULPALS B ' T R0 R i v 2t 255 7 n 7
4 AE 25~2 400, 25~2 500, 25~2 000 F1 25~
1 600 ng-g " E Rl N, R BV TH AR 55 0 L 7
BV R BRI, £=0.99. WA . B E A R
JUEt o 2 1t 25 S e B R O 1) 5 ot DT A v it 2 LR 1
25 [ERERSEEE

LA A 2 b S5 s N F) & 7E 25~2 400 ng-g ' 3
W, A SFE [EICR 93.3%~101.0%, FIk A [Elis R
KRV D 25 4.3%~9.5%, $HL1A] 5] e A0 X Fr v A
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F 1 BALAPRMDT I A E R AR EZ
Tablel The martrix-matched standard curves of
tildipirosin detected in swine tissues

w (ZEHE )"

HEUE 5, 1 P £k 7 AR 2 %
(ng'g™)
LA 25~2 400 y=109x+120 0.995 5
JFF 25~2 500 y=124x-201 0.998 7
B I 25~2 000 y=55.1x+133 0.997 3
B g 25~1 600 y=50.8x+214  0.997 5

1) AP RMTHGRIMANSTER;2) e AR P A
WF R RmANE,y: BRI T IRAE B TR

72 6.1%~7.4% . - JIE A 22 1 BB i I 2 AE 25~
10 000 ng-g " Y Bl A,k PI-FI3 IR 93.3%~101.0%,
b P 1B YSC 2 AR KT B 7HE A 22 2.3 %~8.0%, ftt ] [ 1
XS R UE 22 5.3%~7.1%. "B JIF 28 3 B s
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FEALE 25~20 000 ng-g ' 5[ A, fL P[RR
85.6%~101.0%, kP 181 UC 22 AH 6 A i e 22 2.5%~
8.9%, L] [RIUSC R AR X AR AR 22 4.7%~6.4% . FZ i
o 5 i B VR I 7E 25~1 600 ng-g 'V LA, it

T35 [F1C 2 90.7%~105.0%, 3tk PY [5] U 3 48 X6t b
W22 3.2%~9.0%, LA AR XS AR HEI 22 5.2%~7.6%.
EAKRR S B 2,

*2 BEAPRMRBTHEREEERRBNIRERE

Table 2 Recoveries and relative standard deviations of swine tissue samples added tildipirosin

WA wFT F ey TR % REP AR AR IR ZE/%  HEISPEy A R AR
B (ng'g") IRV o) @I 7/ < I 2/ S BN | 2/ I (1 2/ B /% FRAET /%

WA 25 101.0 96.6 96.3 6.6 7.3 5.3 97.8 6.4
600 93.3 100.0 97.6 8.5 43 8.1 97.1 7.4
1200 97.5 95.5 97.9 9.5 5.6 6.6 97.0 7.1
2400 99.0 98.5 99.6 4.7 7.9 6.3 99.1 6.1
Jixgi 25 99.1 96.8 101.0 6.7 8.0 7.1 99.1 7.1
2500 99.9 99.1 101.0 6.4 6.8 3.1 100.0 5.4
5000 96.0 101.0 93.3 5.8 2.3 4.6 96.7 5.3
10 000 96.7 100.0 93.9 5.4 2.6 6.2 96.9 5.3
{=gili3 25 101.0 98.4 101.0 43 8.9 6.1 100.0 6.4
5000 92.3 96.1 97.2 6.0 49 2.9 95.2 5.0
10 000 85.6 91.5 93.8 2.5 4.5 4.5 90.3 5.5
20 000 93.3 90.0 96.1 49 3.3 3.7 93.1 4.7
NG 25 100.0 105.0 102.0 6.3 42 4.8 102.0 5.2
400 94.6 102.0 90.7 32 4.1 4.6 95.8 6.3
800 92.3 94.4 91.1 8.2 5.9 6.5 92.6 6.7
1 600 924 94.7 91.5 9.0 5.6 8.8 92.9 7.6

3 Wi

B

NP LA RIS AR bE -5 e Mt 2 A0 2 2
HUERT R, 23 REL T 0.1% (9) HER/KIEHR- 216
F10.1% (@) FBR/KIE - BEI R Sh ARG L, %542
FE T DU C [R) 56 770 5 1 2 b 55 397 (1) 0 284 U v AR 5 e
R o XFECR I 0.1% (9) HBRKIEW - LM% T
7 3y 2 o A B vy, HOE A RAF TR . AHEE
BEVENIRBNAH, CIEBEMLRE /) S5, ISR, fE(
AR b, EXT RIR AR Y B Firh 2%
H C8 5 C18 K AHERER"", JIANERZWZ &
Bl M AU 5 4, A Ak e 8 [ S AH v 5 th A R,
DRI LG AR A 50 FH T A 40 4 i 2 35 2 () Phenomenex
Luna Omega C18(2.1 mmx50 mmx1.6 pm) %4t
J¥ 5 Phenomenex Kinetex F5(2.1 mmx50 mmx
1.6 um) AT 7 AR B, X B Phenomenex Luna
Omega C18 Al kinetex F5 X H Ax4¥ i1 46 B4 1 5
BACR, DRI R E o BB B A 2 7, I ik
H] Phenomenex Luna Omega C18 taiféfE,

31

3.2 BIRIESEML

3.2.1 BRERAZFE  KRINBEIREDFE M2
TR CRES 1 IR S0 e Tl -
B (fRAR L 703)0 20 R A - O (AL
311N o A 70% MK IR - O (R
FAEE 10 DPRI SR ™55, AR Fi 3 pH 10
IR BN i — B8 T8 (RAR LR 101) AT 224
TR KL BEAYMFRI . [H £ 2R %
B R SRR BT A TR D, S5 G AR B ) 3
PR, AT E S T LME5 0.1 mol LR — 4
B T A TR 6T 2 1 2 i R AT R A [T L
BOAS . R “1.47 BISEHUR AR P, 78 H AR
50 —BUNESU T, LA R A I A 2 Fhie
BV A I 2R 4 S 0 B35 22 7, HL3BAE 80% LA
B AR TR 2 AR B B R I A s BRI
T, (RFE T30 & R T 50%. AT REA2
BN NG 7 4L 2R B2 4% () IR VR SO0 H BR A B EX
AT T A R A A pH (AT
FEUBCR AL, KB 0.1 mol-L™' pH 2.5 MR — &
B VI B AL R B ey P AT MR, 2 R R e T
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B, DRI o 2830 R AR 9 4R B . TE SR BUVRAE
FERERE L, 0.1 mol- L™ UBERR — S AN A AE 7]
P75 MR T B OB B, 2 IR B (1) R S 26 ]
HE ET2) 11%~16%, AeIl T IF IR .
322 FAukabeyikBFE XN T KA NEREAEYRE
i [ S R i54k, 224 FH SPE [&AH 25 Bk,
C182, SCX 2, HLB2*'#l silica SPE /ME!4E,
LA SCERIRE, EH T HLB A1 C18 3X 2 Flfikl
{18 o] A A5 O 2 AT 2 20 1 [l S o6 bl o ke o K
R “1.47 B30T o0 2 A H U TER A 17
TS A (R A4 AR 5 Joi B R 1) 28 Hb B b v T
VEW, UAHERR 57 HASE BOS FE 7T R I B R 2 5
P, o3 A EAT 2 PiAS [ [ AH 26 BURE 540 45 RIS RO
Pxf b &5 o8 HLB AR B I RE 5 ECR
ZET C18 49 11%~19%, 734, C18 FETEERAERT XT
T R, FER — B, 2k AR A 35 P A A
m CVEIEE IR, FRAREIUCER, 486 % B R & iEH
HLB [& A5 & BURE A o 41 23 b 2t 2 9 3 BRI
14k 771 . 7E 3 mL 200 mg. 3 mL 500 mg. 6 mL 200 mg
PA S 6 mL 500 mg 4 P& 64 |, 3 mL 200 mg
(1) HLB [ AH 2% BUH: B RT3 2 5% B 40 B, (R 78 B2 IR
HHZRSEHL R, AEAE RIS 2 T AR S ot A O 1) 34 2 1) 47
W, I & 3% B 6 mL 500 mg IS, 524 hEws
W R AR Bk B AT K
33 g

AN T — Rl S REUGE A TR ULA
JFFHIE IR 57 i 20 2 2 1 0 i kB A 1) v
OB 01— 53 BE i it (HPLC-MS/MS) 3% . FE iR
F IR — S04 22 s VAR B, HL B[] AH 2 BUFE: 14
1k, F:FIF HPLC-MS/MS 5 73 #r o J7 15161 8. 5
17, T RAPEL BRI 215, e e R 0, A28 7 iR A I B
AR T W R R 1) 2 b B 78 8 4R Y 1) MRL 1,
RS, 5 THEE, n1E AR H R 2 2 Bk
B EARNITERN 2%

SE MK
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