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Abstract: A liquid chromatography tandem mass spectrometry ( LC — MS/MS) internal standard method for the
detection of tilmicosin in four chicken edible tissues has been established. The samples were extracted with
potassium dihydrogen phosphate buffer and acetonitrile, then cleaned up by C4 solid phase extraction columns,
with 0. 1% formic acid acetonitrile 0. 1% formic acid water as the mobile phase, and was determined by liquid
chromatography tandem mass spectrometry and quantified by internal standard method. The experimental results

showed that there was a good linear relationship between the concentration range of 1 pg/kg to 100 pg/kg of
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tilmicosin in four chicken edible tissues, and the correlation coefficient r was greater than 0. 99. The detection

limit of tilmicosin in four chicken edible tissues is 0.5 pg/kg, and the quantitative limit is 1 pg/kg, when the

concentration of timicosin in four tissues is 1 ~ 4800 pg/kg, the average batch — to — batch recovery rate is

94.6% ~100.9% , the coefficient of variation within and between batches ranged from 1.11% to 5.06% . This

method is suitable for the determination of tilmicosin content in four chicken edible tissues.

Key words: tilmicosin; chicken edible tissues; LC — MS/MS; internal standard method

Bk AL (Tilmicosin) J& H1 36 E ALK A Al F I
tH2e 80 AR & A —Fh KRN EE R B AR,
FLEA PO GG PR R 0 i 35008 1) 43 A S A
FEE IR L Z T Hiia & &R E s
(B ] 253 AR S A ZUh R B 5 A
BRI & A Bk Bk bR sh i R
w233 U B RETE 2 AT E A H- g
20 ARG ESAw i 2t kg, REGRE
S FEZARME G31650 - 2019 FFRLE™ | Bk £y
IR P N Y CRIN Y AL A N
FREA R 5 (MRL) 43 02 LA 150 pe/kg JHFJIE
2400 wg/kg . B E 600 wg/kg FEZ + JIE 250 pg/kg.,

i, [ P AR E oK 5 Bk B A I ) ik
T T G 2 WL B v (ELISA ) ™ VAR 6 3%
RO RMIEE - BRI A A -
BRF A 4 ELISA SRS MRS , M i ik
FREEAR; SAH A - PTG kR B AT AL, B
VRSB, WA - PHOTE LY B R
DB, T s A R SR (B AT 2 8 ST AR X 28 21
HE KT B R BT 5 A A S e PR AR vy I A ot
FRBLAE A T, P R Z2 R AR vk i i, R EGR
ZERER DRI AR SCHLEE ST [RI 67 28 N A — YRSk
0N X AT PR b B K AR B B A M
2%, BRI R A 4 o G 00 45 SR A v A R, DT Sy 4
T A K AR B R B HOR S8 s v
i JOL B A AR
1 #R5HE
L1 FEMHE WHEAE - REFTEL(XEVO
TQ — S UniSpray, Waters 2% # ) ; 3 — 30K % %
RSO HL (3L E Sigma AW ) 5 Xp —205 HL 404
KV (MY - M 28 ElEARA A ) ;

TTL — DCII Y & WA ( 35 [ Organomation Associates
NP

1.2 EERAGHE BAEZEXNEG, & &,
95.3% , W F v [ B 25 AR T s B KRB AR -
D,, % #:98.7% 14 A &K TRC A Hg |
HIEE N (a2l ) ¥ 3 75 Merck 23 7 ;5 C
[ A0 25 BUAE (500 mg/6 cc) M H € [FH 4 HE 8
A,

1.3 2 B8 0 o B

1.3.1 1 mg/mL #KF ZAREMER  FRECUEK
X R Z) 10 mg, T 10 mL f BRI+, H 2
G ARITEZS WS R 1 mg/mL KR LR
WERE AW, T - 20 C AT BARAE , AR08 3 A .
1.3.2 100 pg/mL HKF 2 - D, A4xtE &% K
BRI AR S 2 - DX I ZY 1.0 mg, T 10 mL £%
R, 1 O ITE 2, w2 100
pe/mL K E B - D AR HERE &, T -20 C LA
TIEAORAE AN 3 A H

1.3.3 %Mk WIOIRE 7. 71 g ¥ f#T 200
mL EE 1A 05 790 mL, B2 ZE =5, H 2
Fis B2 1000 ml.,

1.3.4 BRER AP Pk FREL13.61 g Bk —
R T 800 mL /K, HIBEFRH pH = 2.5, i
FHZK# B2 1000 mL,,

1.4 BHELH

1.4.1 RAMEESF 4 @5 BEH C
(100 mm x2.1 mm,1.7 pm) . JsIAH A 90.1%
HIRZ I, Wsh 41 B 8 0. 1% W R K ; Jii k. 0. 3
mL/min; FERE R .2 wL; IR .35 °C BEEEVE IR .
0~0.5 min,15% ~15% A;0.5 ~3.0 min,15% ~
95%A;3.0 ~4.0. min,95% ~95% A;4.0 ~4.5
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min,95% ~15% A;4.5 ~5.5 min,15 ~15% A,
1.4.2 RigEAFEFH BEFH.EBEEE R,
I I S S 11 R 01 s B W A A |

(SRM) ; BB HLE .3, 0 kV; ZAKIR B 500 °C ; HESL
S 150 L/h; AL 1000 L/ 814 4
FLH R N G R RE R S E L 1,

®1 EMEEBTXRIEHELREMMIERSE

Tab 1 Qualitative and quantitative ion pairs and corresponding cone — hole voltage and impact energy

24T EMEE X m/z ERE TR m/z AL/ V i ERE R/ eV
869.47 >174.01 10 44
BT R 869.47 >174.01
869.47 >696.36 10 38
kLA -D, 872.30 >177.33 872.30 >177.33 40 14
1.5 ®RIBF*E HHIEREL,
1.5.1 #Heeara® PG 2.020.02 ¢ T 1.5.4 BalREZ IR EHESHAHALH

50 mL B0 o ARUOINBERR — S H 22 1P 2 mL
NG 8 mL, wahiE~A], 8% 10 min, 10000 r/min
B0 5 min, EFFEIC ISR 2 mL, K 8 mL, /EH
W, Cog FARAE AR AT EE 5 mL 7K 5 mL
SR TR A, A AR, FRRITIZK 5 mL
OG5 mL YEE, £, TG 3 mL BEMG, O R vk
JBL, T 45 CoKIBTH AT, 11 30% £ 0K 1.0
mL M B 1 min, W30 30 s,480.22 wm fFLIE
JREIE 8, HHBORE 0 35 HR IR B 40 AT

1.5.2 ##HEBHER 6 MAFKENZ A
LM, MAE RN EREEMEKRELE -D,
Pt AR, 45 s AR AR & (IS ik B2 oy
LOQ) ,#& 1.5. 1 T kA7 hb B, #% 1. 4 25 5 47 )
LR KRERMEBERE R - D, B IEHE
EEHA T

1.5.3 AR Ebirpdmian g SR A4
ZURESL (2 £0.02) g, $5 1. 5. 1 T g 4740 2 5 A K
Jo  MAGE KRS RIS 2 - D ARE TAE
W, WS A B35 0.1,2.5.5,10.,25,
50,100 ng/mL, %K% & - D, #kE K 40 ng/mL
(R GRS VE P AR HERS I . LADWAR Y 2ok % B 5
Bk A - D, N bRE i 1T AR Y FU(E D 9 Ak
B, R R OK 5 BV B S i A b, DL 1/X° AR
FEHAT RN i bn o il £ SR 2 m] ) 5 A AN

i 20 13, 4% 1.5, 1 AT A B % 1. 4 T4
E L E T AR (M) AR e IR 22 , 80 2 7 i 1
KPR (limit of detection, LOD) F15E & R (limit of
quantitation, LOQ) ,

1.5.5 ERELHEEGNE  RIEE HHL
(2 £0.02) g FEATES 0 0 56, A8 AR v
T = ANHREE /05 LOQ \MRL Fl 2MRL, 45> iE
6 M FATHES 1.5, 1 TGEATARE  #2 1.4 TS T
W FA 3 AL, THEAAE Y ik E] S 24 e
1.5.6 EAmzmAs M 1.5.3 bR Zeuip
RO L bR M 2, DAL bR o 28 R (A) Fi
AT e 2 5 500 s o it 2 L3 (B 1 BU A %5 8 R o
B (ME% =A/B x100% ) .

1.5.7 SEietfsuieml  ASEEGEE B AL Rl O N
30 4y, XS 15 4, 38 K + B 5 0y, 3t 50 {0 FE i
1.5, 1 TPEATAR R 52 1. 4 TEATI0E | AR L
PR

2 #REHH

2.1 #HEMWHE 5.2 TR EE,SRE
N GHLA FE BRI + BRZS AR S E R K
B KT B - D, I To A T4, Ry
A B IR e, 2 EURE i S A ERE L TS bR
HERMRRIE B Tk E DL 1 ~ A8,
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Fig 1 Characteristic ion chromatograms of

muscle blank samples
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Fig 3 Characteristic ion chromatograms of liver

blank samples
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Fig 5 Characteristic ion chromatograms of

kidney blank samples
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Fig 2 Characteristic ion chromatograms of muscle

blanks spiked with standards (1 pg/kg)
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Fig 4 Characteristic ion chromatograms of liver

blanks spiked with standards (1 pg/kg)
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Figure 6 Characteristic ion chromatograms of kidney

blanks spiked with standards (1 pg/kg)
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Fig 7 Characteristic ion chromatograms of

skin + fat blank samples

1~ 8 M EETRUCHE RS - Dy &
BR3P (869. 47 >174.01)

2.2 HFICEATE & PURPEEFRRAE R L Lk
PEYE Y R 1 ~ 100 pe/kg, M6 R % r KT
0.99, RWIFEIIEF Bk H R LM R RAF AT
BONTER . BAMERIE R AR Z 2,

2 SHEEAFERREXREY

Tab 2 Linear regression equations and correlation coefficients
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Figure 8 Characteristic ion chromatograms of skin + fat

3.00 4.00

blanks spiked with standards (1 pg/kg)

B ERER(872.30 > 177.33) s Bk B M B T 435 & (869. 47 > 696. 36) ; Bk A

1 32 FRHE 2 SR AR 2 e B2 Ry o 1 B 1
ek B AR X DU T B PR 2L BRI BR 4 0. 5
pe/ke, B 1 pe/ke,

2.4 EHESHEEE MNERIFWHNALEL -~
300 pg/ kg BNV EEREE N -S4 RIS 97. 4% ~
100.9% ,JFHETE 1 ~ 4800 we/kg 7NV B VI 4

141 Fife i 2% [ 02 7 A r - s "
WLA Y=32.09X -11.21 0.9977 IR 94.9% ~99. 2% , FEAE 1 ~ 1200
5 U Y=33.01X-9.52 0.9983 we/ kg IR IITHE BE T BBl A2 [EICR ) 94. 6% ~
3+ g Y =32.37X -13.09 0.9975 v . . -
A Y=77.31X -23.03 0.9999 100.4% , B + BEAE 1 ~ 500 pg/ke WA ETIH A
ISR RIS N 94. 9% ~96. 5% |, PUFhHL R Ak 75 S
2.3 RAMREGEER KIEEEIEIN S FIRME R 2. 6% ~4.8% Z Il GERERY, ATk
25 AR BR W N 10f5 bR HE 2297 HLAT G WE A 3 R 3 1 v, B P4
R3 BAZEHNRIMEWRIBZE (n=6)
Tab 3 Tilmicosin spiking recovery and precision (n =6)
. #HA(n=6) L@l (n=18)
i vk g kg™!
R AIRIZ/ (s ke ™) S R /% RSD/% -4 [/ % RSD/%
1 99.12.101.92.,101.7 3.21.5.06.3.89 100.9 4.1
LR 150 96.45 96.87.99. 02 1.79.5.06 4. 16 97.4 3.9
300 102.73.100.77 .99.2 3.37.3.60.1.55 100.9 3.2
1 94.42 98.25 .104.95 1.59.1.54 2.08 99.2 4.8
JHPRE 2400 96.70 .96.65 93. 18 2.72.1.96 1.11 95.5 2.6
4800 95.88 96.3.92.47 2.26.2.73.1.86 94.9 2.9
1 96.18.94.92 92.58 3.70.2.93 3.98 94.6 3.7
1 i 600 93.75.95.30.95. 65 3.27.2.69 3.08 94.9 3.0
1200 98.88 .101.88 ,100. 55 3.10.2.50.1.60 100. 4 2.7
1 95.33 .98.08 91.37 4.89 3.48 3.22 94.9 4.8
W+ g 250 94.02 96.15 96.97 3.05.4.18 4.85 95.7 4.1
500 95.60.95.65 ,98.27 2.06.3.22 2.54 96.5 2.8
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2.5 FEpan DIEEmThRAERN AR (A) AR
Y BE TR R AR IE I R AR R (B) B9 HU AR 25 S5 L A4
GER MR 4, SRR KT BRAXSNLA L
B EFIEZ + fig 4 B0 0T i) SE BR800 7 98.85% ~
110.01% Z[] , FE BT AS bk 35

x4 BHEAERHN

Tab 4 Matrix effects in various tissues

A E/1RYe A B A/B/%
1 34.01 32.09 105.98
LA 2 34.84 33.44 104.19
3 33.96 33.34 101. 86
1 33.62 30.56 110.01
JFHE 2 31.88 32.25 98. 85
3 33.24 33.47 99.31
1 33.91 33.01 102.73
I 2 33.78 31.88 105.96
3 33.75 33.21 101. 63
1 34.34 32.37 106. 09
% + g 2 35.28 32.48 108. 62
3 33.90 34.08 99.47
2.6 LR R RITA IR TR

Pgeit, 250 WoR 50 AR S A 1 XS R AR L
Oy R JERE G, 38 2 (AR R 2 sk B LR
PR AL S 0 5% B Bl 40. 58 pe/kg, B T EAE
B B R 100. 25 we/ke, S R R 4%

3 R EINE

3.1 A M ERSEE BET, BRSNS
LSRR R I A R E 2 IR 2 R ARk &
i, C.P. Rezende 55" R HISMm v i 2 2F 5 U vh
Bk R PR R 92.5% ~102% ,
P IS 5 R EUNT 18, 6% , AL R
FHAMR 50 7 3 L PRL | I e oK 25 B ke B ik L
SER IR 76.35% ~ 102.73% LY it a) 25 5
RECH2.3% ~13.4% , AR BRI E A 2H
ZUhRoR T Bk B, O R R 94. 6% ~
100.9% A AL 2SR ECH 1.11% ~5.06% ,
PR EARES T, I i, A 25 /N, IR iy

PRIETERE S AT AL B AN AT b AR v, AT AR R i Ab 2R
TERR A A TR BURISE ST hy S PR 2R T ok 1 15
2 PRI 25 B A MERR 1, PR AR SO B AR ik
TER

3.2 @AM BT O - K CHE -
KO EE - 0. 1% WK™ 2 - 0. 1% T R
K 0.19% HER 2 - 0. 1% H R K %37 3h H
RR RGN DL - K H B - KN shH
i, HERPIA 0 L EE - 0. 1% F R /K N 3 sh A
B Bk A S8 FLH R ; LA O - 0. 1% /K
SRR S AR, oK 2 A A o 7 (A5 21 BA ks, (H
El bR 2 | 3018 B — 7 1 R M 4 1 7T A oK
LR Y 0. 1% FRRZIE -0. 1% H
R 7K R sh AR B, B An i R A5 21 el st | I X AR
8, AR o B O A, P 0. 1% H R
NG -0. 1% B ERKAVE R shAH

3.3 EAEAGERA BORFE RN RIANEEE
259, SR T IEC ke NI, G4, HAE S5 & A
i1 AR S B AR 1025 540 - 10 -
200817, R N R R U % 0P IR B EUR
O REAT B BRAL G 2R 1 T, 48 i 24 4 1 Rl
R, MBETHER @ E RS PRk S A
R 7778 75 22 8 ¢ NaCl 1 45 mL $2HOR, Pk 4
R, FLAF R pH, A 22420 ST 1 2P A XS 21 40
Bk BRI 7 275 2 20 mL 32 BOR U H
AR ALH 10 mL,— KSR, 7754 350 A, 46
S g AL B [R]

ASBIFGE E ST 1 WA (3 — R IS S PN A vk T
SEXG LA EIE B RE B + R R B AR Ty
B, BUA RE G RS A A B R A
FIELL KRS 5 R0 3 o A P A, 3 T XS LA
JHIE EFINE B2 + Ag rh ok 25 B AR BR J I

SE .
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