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Determination of Bacitracin Residues in Rabbit Edible Tissue by HPLC - MS/MS
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Abstract; A high performance liquid chromatography — tandem mass spectrometry method was established for
determining of bacitracin residues in rabbit tissues. The rabbit tissue samples ( muscle, fat, liver and kidney)
were extracted with 0. 5% trifluoroacetic acid water, precipitated with 10% acetonitrile trichloroacetate, fat
removed with hexane, and then purified with HLB 150 mg solid — phase extraction column. Gradient elution was
conducted with 0. 1% formic acid water and acetonitrile (0 ~0.5 min 15% acetonitrile, 7.5 ~8. 0 min 85%
acetonitrile, 8.1 ~10.0 min 15% acetonitrile) as the gradient elution. Electrospray ion source (ESI), positive

ion mode and MRM mode were used in mass spectrometry. The results showed that the linear relationship between
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the concentration and response value of bacitracin was good in the concentration range of 50 ~ 1000 ng/g

(calculated by bacitracin) , and the correlation coefficient was greater than 0. 99. The detection limit of the

method was 30 ng/g, and the quantitative limit was 50 ng/g. The average recovery rate of bacitracin was 74.7%

~ 83. 8 % the relative standard deviations below 10% . The method developed in this study can meet the

requirements of detection of residual bacitracin in rabbit tissues.

Key words: HPLC — MS/MS; bacitracin ; edible tissue ;residue detecttion
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JE IS | HEEAIIFIE ) mhoAT T R B BR A 25 0 1) s R
AF 0 1 B B 15 B ( HPLC — MS/MS) /il 2 |
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1.1 fUEAMEA UER: AB sciex Qtrap 6500plus
= PUSAT A B 31X ; AB sciex ExionLC™ AC 1
RO €35 4% ; XBridge® €18 435 4E (2. 1 mm x
100 mm,3.5 wm) ; EppendorfCentrifuge 5810 R &3
A VA S LML QUINTIX 124 — 1CN B TR |
TP P WH - 1 fAYIR i 1R 513 ; Eppendorf 7] 7%
WA (10 wL.100 L 5000 wL) .

A B O (el 56 E TEDIA A ) ;
SR (fOigal, E¥ MACKLIN A7) ; iR &
K (gL, FgH T AR —H/ O IEC b
(bl , 254 AL 22 R A BRA R ) 5 #F 1 ks
HES (PP A B, B, Fl B, M55 i 84. 8% , AT R ik

A& 53. 2%, iS5 . C10418000, Ity H 1% [ Dr.
Ehrenstorfer GmbH 23 H] ) ; /K 454 GB/T 6682 #i
T —ZK

1.2 FREERES  MEFFREZ 4. 68 mg T AL
PRiEdh, B 10 mL &R 0. 1% H R T B3 i
IEA R E, B & W EE N 0. 4 mg/mL( LAFFIE
JRIE) BB, T - 20 CUKFA TP ORAE . HERA I H
T A T RBR VAR A W, FH 0. 1% Y RRK 75 e
il # W B2 1000 ,10000 ng/mL 45 #E TAE W, 2R
[REAE N

1.3 F&

1.3.1 ®&AME#EEH  XBridge® CI8 (A%
(2.1 mm x 100 mm,3.5 pm), ##:0. 4 ml/min,
FEMR .35 °C, #EFER .S pL, s A 0. 1% F IR
KB RN BRI AR 1,

®1 BEERSKH

Tab 1 Gradient elution conditions

AfEl/min i3/ (mL - min~')  A/% B/%
0 0.4 85 15
0.5 0.4 85 15
7.5 0.4 15 85
8.0 0.4 15 85
8.1 0.4 85 15
10.0 0.4 85 15

1.3.2 mikdtt BBEE R, EE A2
BN I (MRM) |, W% 25 L 5500. 0 'V, £ 7% fL T
120.0 U/V, B FALIRE 550 °C, <A <K 71 30.0
Psi, i % 1 J1 8 Psi, ARAEHT R KBS T4 15 25

T WD B X L3R 2,
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Tab 2 Mass spectrometry detection parameters

of bacitracin A B

o RERHE e TR ST
Far 47y . o e ok
/min ( Tilf fig) ( Tilf fig)

PRk A 3.74
FFRIBK B 3.56/3.68 705.0>227.0(50) 705.0>199.0(46.1)

711.6 >227.0(50.2) 711.6>199.1(58)

1.3.3 H&mara® YEFHFKEL2.0( £0.01)g %)
WIRALEES T 50 mL B0 A W, ITA 2 mL
10% =R LR CINEHW, TE— 350, iInA 5 mL
0.5% =3 LERK, IR TE L5381, #:35 10000 1/min
B0 5 min, EWHEEOE B, EEERR—IK, &
FEEBUR E3E T 0% B T, MELE B RIA
5 mL I 43 10000 r/min 2.0 5 min, 75 2
AL L B ) FLAK R, Rk, B OASIS®
PRiIME HLB 3cc 150 mg B AHAE AR KA 5 mL H
BEA S mLKIEALSE 45 B045 B P b B 58 19 4 b
WOt A REAE B A S KU 3 mL 2K
FEA 3 mL 1% B R £ B2 £ TR b Uk, f il +,
2 mLIPBES VBT T 10 mL $8IEE T,
RIFRIEE A 2 mL 0. 1% F /K IRAE120.22 pm
A HLUE RIS U8 JEF HPLC - MS/MS A,

1.4 EWF® EHEFRHELUT &M O Akt
s PP H 30 BH X R ) 194 25 06 ; @R 1IE B8 1
WEAF I L (S/N) =3 5 QR il v AT B ik i) O B2 B 1)
IHRAEVE RO B B ] IR 25 7E £2. 5% Z N @5E
PEBGF BRE X = B 5 o R Y 1% S SO o ) A
Xof 2 — 2K, 227 2 2002/657/ECH FR i ER

2.6e4 3.74
2.4e4
2.2e4
2.0e4
1.8e4
1.6e4
1.4e4
1.2¢4
1.0e4
8 000.0
6 000.0
4 000.0
2000.0

3.56

1.5 EEFEWHL

1.5.1 AAirfewmLass WS ailn g
i AR RIS R 45 6 0y, e i A B A
(AR I T AR Y BC AR R B2 SR 50,75 150,300, 600
1000 ng/g MY 5 U Fc A o V5 Y, 76 A5 10 56 T 2 57
(AT, B AT 25 8 U AR R A,
FHIMAS AT TR R R IE 2 0 T RV S AR A, % i
R T VS B A B2 A Sy A A e, 2% ) 5 I DG A 14
HHES

1.5.2 #nif 2 rRegnl 2 bR fEnE & sy
S LA R W R R B4 25 3 S
R, FHE 1.3 WUR B S5 AT A B 43 A, B S/N
=3 IAT R IR A ok B2 A O 2 B R R (LOD ), S/N
=10 T B IR B ok B2 A o B FR (LOQ) |, B> Mk 2

54 AT,
1.5.3 BE#HEAHFEGNE WEFHRIR2 ¢ 25

FI VLR AR R RS I 8 03 o 9 FF 187 I
HE AR, v B2 43 31 2R 50,100,300 ,800 ng/g .,
PR 1. 3.3 R T B S 3 ERE 5 L i
T HPLC - MS/MS & . 2 A 25 R4 A %% A b
AN, 5 BUSC(E b, DATHAE DR, ARtk
T FE i 6 AN FATRE i, R BEAT AL 4y =R
e,

2 GRS5H

2.1 FEEREE  ERAMERESET MR
PRSI P AT IR A IR [R] 298 3. 74 min, #F
K B A AT [A] 294 3. 56 min 13, 68 min, 157!
Rif. WWE 1 FIE 2,

0.0 A
00 05 1.0 1.5 20 25 3.0 35 40 45 50 55 60 65 7.0 7.5 80 85 9.0 95

B1 tRAERPAEK A BB FiRE (FHEK S50 ng/g)
Fig 1 Total ion flow diagram of BTC A (BTC 50 ng/g)
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2 tRAERPHER B 2B FRE (FFEK S0 ng/g)
Fig.2 Total ion flow diagram of BTC B (BTC 50 ng/g)
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Fig 3 Total ion flow diagram of BTC A in blank muscle
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Fig 4 Total ion flow diagram of BTC A in spiked muscle ( BTC 50 ng/g)
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Fig 5 Total ion flow diagram of BTC A in blank fat
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Fig 7 Total ion flow diagram of BTC A inblank kidney
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Fig 8 Total ion flow diagram of BTC A inspiked kidney ( BTC 50 ng/g)
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Fig 9 Total ion flow diagram of BTC A in blank liver
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Fig 10 Total ion flow diagram of BTC A inspiked liver (BTC 50 ng/g)
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Fig 11 Total ion flow diagram of BTC B in blank muscle
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Fig 12 Total ion flow diagram of BTC B in spiked muscle ( BTC 50 ng/g)
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Fig 13 Total ion flow diagram of BTC B in blank fat
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Fig 17 Total ion flow diagram of BTC B in blank liver
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Fig 18 Total ion flow diagram of BTC B in spiked liver (BTC 50 ng/g)

MR FFREKTE 50 ~ 1000 ng/g BN

T AR R AR SC AR

RAERNE A RE(R?) =0.99 (W 3),

®3 HERERTRMARKESE

Tab 3 The curvilinear equation of Bacitracin for

rabbits edible tissues

R MR (ng/g) LPERATHRE HXRE(R)
LA 50 ~ 1000 y =2544. 1x +12998 0.9997
il 50 ~ 1000 y =2263. 1x +4967.8 0.9991
JHFIE 50 ~ 1000 y=2279.3x +7211.7 0.9990
Bk 50 ~ 1000 y =2270. 4x +7561.5 0.9993
2.3 IR (LOD) f 2 & R (LOQ) HLS/N=3

Ik Ay S ARSI PR, 322 5 A T PR 30 ng/g 5 AR
Pk 2 B AN fEaf B U 45 R BUE R L S/N =10 B
W Ry e (I HERR M 50 ng/g
2.4 EHEAEEE FER AT R K HPLC -
MS/MS Ml 7E J5 2 i 25 R W, S vl 2 P 2P AT
R IKAE 50,150,300 800 ng/g PSR- 5
(RS2 SR ( AFF R RR A SAFRAK B Z FI3t530)
1E74.7% ~83.8% , W# 4,
2.5 EMHRE EIHEFORET 6 HARRRMA
UG 25 50 ] Bl 4P R P 2% RO T3
FES AT R A FTFIEAK B &AM E , 3L
PR A FF B I A FF R IR B AHXS B 7 RS
2002/657/EC #LE 3 Bl 2K
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x4 FERKMNREKERSERERE (n=6)
Tab 4 The rcoveries and RSD of bacitracin(n =6)

iy TRIMATE (ng/g) HeE TR R % SRR % MM ECR %  HER AR R %
50 81.0 81.0 74.7 8.4 9.2 3.6 78.9 8.1
150 83.6 81.5 80.5 8.1 5.7 5.1 81.8 6.3
LA
300 77.9 77.4 78.4 3.3 6.1 4.9 77.9 4.6
800 79.4 78.7 80.4 4.4 7.3 4.5 79.5 5.3
50 80.8 76.7 79.5 6.4 6.1 6.0 78.7 6.1
) 150 76.5 79.7 77.6 2.5 6.2 2.8 77.9 4.4
g7
300 81.7 81.2 80.0 3.9 7.2 4.5 81.0 5.1
800 79.8 79.9 81.2 2.6 4.5 0.9 80.3 3.0
50 82.2 79.1 78.6 3.4 3.7 3.2 80.0 3.8
) 150 80.5 80.8 78.5 7.4 6.5 4.4 79.9 6.0
JFFIE
300 82.2 79.3 80.6 5.0 5.6 5.4 80.7 5.2
800 81.7 80.5 81.5 7.2 6.3 5.0 81.2 5.9
50 77.4 77.3 76.5 5.8 4.3 3.2 77.0 4.3
150 81.9 82.2 80.8 6.6 4.7 7.1 81.6 5.9
B
300 77.8 83.2 80.9 5.3 5.3 4.6 80.7 5.5
800 83.0 81.6 83.8 3.3 5.2 5.0 82.8 4.5
3 i it 3 mL 1% H IR 2R Wik 55 A TR R e 414 F 194k
3.1 miAEFEBMm A ATARFESRM LR E RCR SRR A . 5% EOKIE W (V/V

it A 0. 5% WRRHIEEK (1:1) ,0.5% WP Bz L
5 (1:1).0.5% HERZIE7K (1:1) 0. 5% H R 2N
K(3:7).0. 1% WK SFE$2 I 6, JF 2 GB/T
20743 —2006 25 (1) J5 i AL I BERE AT, 45 5
7N, RH0.5% MR EEK (3:7) M 0.5% =R LR
IKEE BB AR AR B 1) IR (BT B 24 ik,
PR Fe 200 RE S BORCH A 5 mL 0. 5% = IR LR
IKEEE 2 R, s Birh S A R S5 hE0T,
2B HPLC — MS/MS R4 nrirE &, H
HUXS B4y Al e 2H 21 SR 555 rp A T I B BBk )
e K Z R OASIS® HLB 3cc 60 mg 5% 200 mg [
R Ak, R P R T OASIS® HLB 3ce
60 mg.150 mg.200 mg, OASIS® PRiIME HLB 3cc
60 mg.150 mg Fl Agilent Bond Elut — ENV 200 mg
3 mLJLRIAS [F] I 14 [& AR 26 BUFETE 6 mL 7K 3 mL
F B . 5% ZUKIEI(V/V 20/80) Ml 3 mL1% H iR 2.
R 2T .3 mL H . 5% S KW (V/V 10/90) il

20/80) Fil 1% H R 2.1R £ Fig 1 A bk e A, OASIS®
PRiIME HLB /MR U5 BT 47 BR800 0 24 ot
HASHFEL ZFFRIK, T v w s, e A 2
e A BRAHEMH OISR A, IEC
Y Ng , OASIS® PRIME HLB 150 mg [l AH % BUE: 1
b,k PE S5 3 mL FH . 5% S KAWL (V/V
20/80) i1 3 mL 1% H g .12 £ T, VERA 2 ml
HELZNE (V/V 20/80) , AT ARAS A 47 iy e %2 HL
F TR AN

3.2 BB AFAMAL  E (B IR R X TR K
PR Sl AT B A R DA BR BS Ak 2s R R TR
APIRAS , PRLtG , ZEAS [R) A S 36 v 2 4R B SIZ 30 4% 1 38
PR B HADIRAS . ASUIR 2508, BEPRAT 1T Ik XX
AR AS BIFF R A AR 07 Lo 712 FF IR
JIKAY B REES BT e R 705 B, AT SEANAA E Y i)
IR AR A 2, DR AR 06 7 5 7 45 41 ) 32
PR Fp IR S AE A AT TR RRARAE 251
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REBOTHRARIE B AR 2l R 7K
LB FR A HA SR B sh AR A 5 o Feosilike
PR NAE T H/IN BB A28 55 5 H R K H st A 2 g
R AFTERAE 8 min AT SNARIR Z b | R H Ui
1292 2. 8 min HEA B H W R i, {25 %
AP E B E &, TIE R, -2k
Ja , AP ARIA IR K SRR R R 0
TR RAR A T | BN S 2 BOAH B T3, A T

E T,
4 % g

AR HE S T S AT AL R B R 4R B
ek f & B HPLC — MS/MS A v, 4 al £ 7k
LV K ER B 0. 5% =R 2 R K SR B,
10% =R LM CMETIVERE 1, 1E C BeBR g, [ A%
Bk, L 0. 1% H R 7K I 206 0 i sh AR 4 7 4
BEVRME . JBURE R FH L E 55 B R (ESI) |, 1F B AR
2, 2 RN K (MRM ) B, S5 R34 58 Ik e
50 ~ 1000 ng/g 7% 0 v B i L P, ¥k g 55 o 1 {22
MR DGR BT AH G R AR T 0.99, J7 vk i e )
K 30 ng/g, EHBRA 50 ng/g, HFFHE K- HI78 M
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