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Abstract An ulira perfom ance liquid chramatography— tandem mass spectmum etric( UPLC - M S/
MS) mehod was devebped for smultaneous detem inatbn of 12 m acrolide antbbtics e. g lnco-
mycin( LN ), azihmmycin(AZI), spranycin(SPM), timicosin(TIL), oleandanycin( OLD),

josamycin( JOS), tylosn(TYL), kitassamycin(KITl'), roxihranycn(ROM), clarithranycin(CLA),

mydecanycin(MYD), erythranycin( ERM) n products of aninal origin  Hamogenized sanples
were extracted wice w ith acetonitrile The extracts were partitioned w ith hexane to remove the aninal
fats and dehydrated w ith sodiun su lphate anhydrous The extract layerwas evaporated to dryness and
the residue was redissobed n methanol Iden tification of 12 macrolde antb ptic was achieved by
electiospray bnization tandem mass spectranetry n positve mode usng multp le reaction monitorng
(MRM ) and quantificatbn analysis w as perfom ed w ith m atrx-m aiched standard calbraton The re-
sults ndicated that under the optimal conditions the calbraton curves showed good linearity for 12
macrolide antb iotics over the concentration range of 5— 100 Hg/kg Detecton Imitswere 5. 0 Hg /kg
and quantification linitswere 10 Hg /kg for all the analytes Themean recoveres varied fran 66 o
117 at three spked levels of 10 25 50 Hg/kg TheRSDswere less han 206 . This method is
sensitive and reproducbk, and itmeets the requiran ents of the danestic and ntemational legisla-

ton Thereforg it is suitable for the routnely detem natbn of 12 macrolde antibiotics restdues in
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2002 235 ,
(MRL) 40~ 200 Hg /ke MRL 200 Hg/ke
MRL 50~ 1500 Hg/ke MRL 50~ 1500 lg/kg

MRL 50~ 200 Hg/kg”

[3-71
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[17]

[1 [12]

7 , LBl 8
’ v )
6 ) ,
- (UPLC-MSMS),
12 (LIN) (AZ]) (SPM) (TL)
(OLD) (ERM) (TYL) (KIT') (ROM) (CLA)
(MYD) (J0S)
1
1. 1
(W aters UPLC) - (Quattro Prem ier XE): ; CR22GII
( H itachi ); R-210 ( Buchi ), MS1M inishaker
U lra-Turrax T25 ( KA )
(Fluka );
(Dr );
(Signa ) (Burdick & Jackson );
(J.-T. Baker ); ( ); M ill+Q
1.2
12 ( 10.0mg) 12 10mL ,
, , , 1.0 g/L , —187TC
0. 1 ml, 10mL, 10. Omg/L , —187TC
1.3
5.00 g ( 0.01 g) 50 mL , 20 mL ,
3000 r/mn 30 s 6 000 r/min 3mn 50 mL s
15 mL , , 20mL ,
3000 r/mn Imn 6000 r/mn 3mn . ,
S¢g , 6 000 r/mn 2min 40°C ,

40 C I mL , 0.22 Pm
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1.4
. ™ 5 .
Acquity UPLC™ BEH Ciz (50mm X 2. I mm 1.7 Hm), 35 G 0.2 mL /m iy
10 L A , B 10 mmol/L NH4A ¢(0.1% HAc¢), O~ 3.0mmn 106 A~
40 A, 3.0~50mmn 400 A~4%% A, 5.0~ 6.0min 43 A~ 606 A
1.5
: ; : ; : ; 3300 V;
110 C; 350 C; 600 L/ S50L/hk
(CE) 1
1 12
Tabl 1 Retention tmes and optin ized spectiom etric param eters of 12 m acmwcyc lic an thiotics
Canpound Relentnn- tine Qu-allﬁca.mn Qu.anllf(:tallnn Cone vo lage CEE N
t/m in ion pairs on pairs VIV
LN 1.73 407.3/126. Q  407. 3/359. 2 407.3/126. 0 35 35 30, 20
AZI 2.84 748.8/591. 2 748. 8 /157. 9 748.8 /591. 2 30, 30 40, 30
SPM 2.87 422.5/174. Q0 42.5/145. 0 422.5/174. 0 25, 25 18, 20
TIL 3.33 869.7/173. 9 8. 7 /696. 5 869.7/173. 9 40, 40 45, 40
OLD 3.46 688.5/158.Q 688.5/544. 2 688.5/158. 0 35 35 30, 20
ERM 3.66 734.6/576.3 734 6/716. 2 734.6 /576. 3 30, 30 20, 10
TYL 3.85 916.6/173. 9 916. 6 /772. 3 916.6/173. 9 45, 45 35, 30
KIr 4.34 772.5/174.Q 772.5/215. 1 772.5/174. 0 30, 30 30, 30
ROM 4.57 837.5/157. 9 837.5/679. 2 837.5/157. 9 35 35 40, 25
CLA 4.48 748.5/157. 9 748. 5/590. 2 748.5/147. 9 30, 30 30, 20
MYD 4.70 814.6/173. 9 814. 6 /614. 2 814.6/173. 9 35 35 30, 25
JOS 5.36 828.5/173. 8§ 828.5/229.0 828.5/173. 8 40, 40 35, 30
2
2.1
2 2
2 2 2
[5 14] ) , ;
60% , 4 [12],
2 2 12 2
2.2
2 2
0. Do , , 1 H,O0,
m [z 716. 8 ; -0 ™ ( 1:1) R s
m [z 734. 6 , 100 mn oW ; ,
2 ; 2 2 11
; 10 mmoL. /L ( 0D ) , ; , 12
2
2.3
) ,
2 2
, 10 Hg/kg , 10 Bg/kg
2 12 2
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2 12

Table2 lon suppress bn effect of different m atrices on 12 m acrocyclic antb ptics

Suppression ratio b

Cam pound M onibring ions

Chicken muscle Chicken liver Pok muscle H oney M ik

LN 407. 3/126. 0 46. 1 67.9 62. 1 - 2.8 34.1
407. 3/359. 2 46. 2 63. 8 75. 8 - 43.3 50.9

AZ1 748. 8/591. 2 83 30. 6 15.2 5.4 2.4
748. 8/157. 9 18. 2 38. 1 28.9 9.6 8.7

SPM 422.5/174. 0 - 47.6 2.0 -50. 1 -36.0 - 373
422.5/101. 0 - 101. 1 -0.4 -57.6 - 2.5 - 74.6

TL 869. 7/173. 9 - 6.4 47. 8 -42.6 - 3.0 - 73.3
869. 7/696. 5 -26.7 56. 7 -212 -9.1 -39.9

OLD 688. 5/158. 0 21. 3 40. 5 17. 4 25. 0 22.4
688. 5/544. 2 15. 4 35.9 23.6 18. 8 10.2

ERM 734. 6/576. 3 9.1 322 20. 4 13.3 11.2
734. 6/716. 2 4.7 34.7 18.9 5.7 0.3

TYL 916. 6/173. 9 - 5.7 23. 1 -48.6 - 254 -30.2
916. 6/772. 3 - 6.6 52.1 -17.8 - 3.5 - 327

KIr 772.5/174. 0 - 5.8 -54.6 - 614 - 21.7 -39.1
772.5/215. 1 -89 - 87.1 -61.2 -27.8 -98.0

ROM 837.5/157. 9 -0.8 28.3 3.0 - 1. 4 - 06
837.5/679. 2 -53 26. 6 2.0 -7.17 - 22

CIA 748. 5/157. 9 4.4 21.2 12. 6 3.0 4.6
748. 5/590. 2 9.8 312 19.5 10. 6 10.5

MYD 814. 6/173. 9 - 4.2 -12.9 -35.9 - 19.8 - 30.6
814. 6/614. 2 - 5.3 - 31.8 -40.9 - 286 - 57.0

JOS 828.5/173. 8 - 43. 4 - 30. 1 -39. 1 -4.9 - 289
828.5/229. 0 -30.9 -12.5 - 44.1 -16.9 - 19.0

* suppression ratio= (Ig— Iy) x 1006 /I, I represents on intensity of stindard in solvent I represents on ntensity of standard i blank matrix

2.4
, 0.2mg/lL. 12 s
2 ) ,
12 1
2.5
, “1.3” ,
5 10 25 50 100Mg/kg 12 \ 5~ 100 Mg/ke
12 \ 0.99 12 (SN 23)
5 Hg/ke (S N 2 10) 10 Hg/kg
5 10 25 50 Hg/kg 3 :
6 12 606 ~ 1176 , 206 ( 3) 12
649 ~ 1086 6%~ 986 606~
9% T~ 9% 86~ 1176, 346~ 12.% 3% ~ 11.2% 4.2% ~
13.% 5686~ 128 4. %~ 17. D% 1 12
10 Bg/kg MRM
3 12
Table 3 Recoveries of 12 m acwcyclic an tbiotics standard n five d ifferentm atries
Chicken lver Chicken muscle Potk muscle M ik Honey
Canpound  Recovery RSD Recovery RSD Recovery RSD R ecovery RSD Recovery RSD
R M EN R M N R M s, o R M s, Mo R M s, Mo
LN 8 6.5 62 7.6 65 13. 1 83 9.0 95 4. 8
AZ1 7 5.1 86 9.6 70 8.2 98 9.6 92 83

SPM 64 9.1 67 6. 6 69 6.2 83 9.7 88 11. 4
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( 3)
Chicken liver Chicken muscle Pork m uscle M ik Honey
Canpound Recovery RSD Recovery RSD Recovery RSD R ecovery RSD Recovery RSD
R Mo 5, o R Mo 5, B R b 5, o R o 5 o R Mo 5, o
TIL 81 6.0 87 11. 2 99 6.4 78 5.9 113 9.3
OLD 81 7.6 75 6.5 84 53 89 8 4 92 6. 8
ERM 86 4.1 82 5.2 87 9.7 86 10. 5 102 10. 3
TYL B3 9.6 76 8.8 67 11. 3 87 7.6 97 17.7
K1 74 53 63 3.9 60 8.2 86 9.9 87 4.4
ROM 106 5.7 96 9.7 96 4.2 91 5.6 102 11. 0
CLA 9% 85 88 6. 4 90 10. 1 90 12. 8 106 11. 6
MYD 93 12.9 79 5.6 64 12. 8 T4 6. 6 98 7.3
JOos 8 3.4 83 7.5 63 5.4 83 1.9 117 6.0
A B
I M
M%%%a :T'C
-8375157.9 —r " 5
5 e e  re— 1
AZ1:748.8591,2 :bﬁ%ﬁtﬂ__
.I_u.‘i_-_m.ztzﬁ.n*_._:_.__lq_..._ : . ‘:_A_I__Iu:{.m.;‘ﬂzﬁm_' ]
0 2 4 6 8 10 0 2 4 6 8 10
t/min t/min
1 (A) 12 10Hg/kg (B) MRM
Figz. 1 MRM chmmabgrams of bhnk chicken lver(A) and spikedw ith 10 B g/kg 12 m acrocyclic antb btics( B)
3
- 12
, 6mn 12 12
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