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Determination of 5 polyether antibiotics in chicken
tissues by liquid chromatography-electrospray
ionization tandem mass spectrometry
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Abstract A liquid chromatography-electrospray ionization tandem mass spectrometry LC-ESI
MS/MS method for the determination of 5 polyether antibiotics lasalocid salinomycin mon-
ensin narasin and maduramicin in chicken tissues was developed. The polyether antibiotics
were extracted from chicken tissues with methanol. The extract was evaporated to dry and re-
dissolved in hexane then cleaned up on a Sep-Pak Silica solid-phase extraction cartridge. The
target drugs were eluted with 6 mL methylene chloride-methanol 90:10 v/v  and the eluate
was collected and dried under a gentle stream of nitrogen gas then the residue was dissolved
with 1 mL acetonitrile containing 0. 1% formic acid and analyzed by LC-MS/MS. The LC sep-
aration was performed on a Symmetry Shield reversed phase C18 bonded silica column with
acetonitrile containing 0. 1% formic acid - 0.1% formic acid 97:3 v/v as mobile phase.
The quantification was carried out by positive electrospray ionization and multiple reaction mo-
nitoring MRM mode. The validation was carried out on spiked chicken muscle spiked at 0. 1
-1500 nwg/kg and chicken liver spiked at 0.2 -4 500 ng/kg the average recoveries of tar-
get drugs ranged from 71.6% - 99. 1% with intra-day relative standard deviations RSDs of
3.2% - 10.7% and inter-day RSDs of 4. 6% - 14.7%. The limits of quantification LOQs in
chicken muscle and liver were 0.1 - 1.0 pg/kg. The results demonstrated that the sensitivity
accuracy and precision of this method meet the requirements of veterinary drug residue analy-
sis. The method is applicable to detect 5 polyether antibiotics in chicken muscle and liver.
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polyether antibiotics PEs

streptomyces aureofaciens

PEs
12
PEs
PEs MRLs
salinomycin SAL 600 1800 pg/kg
narasin NAR 600 1800 pwg/kg
monensin MON 1500 4500 png/kg
maduramicin MAD 240 720 png/kg
lasalocid LAS 400 pg/kg
PEs }
! HPLC °°7 -
LC-MS - LC-MS/
MS 8§-12
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LC-MS/MS
1
1.1
Waters 2690
Waters Micromass Quattro LC
Micromass Anke
TDL-40B Model
111 Organomation Associates
Bl CHI Heating Bath B490 Bi
CHI HQ-60
Milli-Q Millipore
Sep-Pak Silica 500 mg 3 mL
Waters

Dima

Fisher Milli-Q
=
98% = 97% 90% ~
95% 98. 1% = 98%
Sigma
SAL NAR MON MAD LAS
500 mg/L -20 C
4C
1.2
1.2.1
Symmetry Shield RP18 150 mm x
2.1 mm 5 pm 0.1%
-0. 1% 97:
3 0.2 mL/min 20 C 10 pL
1.2.2
ESI MRM
2.8 kV 80 T
300 C N, 25 L/h
N, 450 L/h Ar 0.2 Pa
650 V 1
1 5
Table 1 MS/MS parameters for the determination
of 5 polyether antibiotics
Retention Parent Daughter Cone Collision

Analyte time/ ion ions voltage/ energy/
min m/z m/z \% eV
Lasalocid 5.22 613.4 377.3" 50 35
359.4 50 35
Salinomycin 5.32 773.3 431.2" 45 50
265.1 45 55
Monensin 5.97 693.4 461.3 " 50 48
479.4 50 48
Narasin 6.20 787.3 431.2" 50 50
531.2 50 45
Maduramicin 6.67 939.8 877.5"° 50 50
719.0 50 55
% quantification ion.
1.3
2.00 g 50 mL
10 mL 2 min 3500
r/min 5 min 50 mL
10 mL 1
3 mL 40 C
3 mL 30 s
10 mL 2 mL

3500 r/min 5 min
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5 mL 0.2 ~1000 ng/L
8 mL - 40 C
50: 50 6 mL - 1 mL 0.1% 0.2 pm
90: 10 40 C LC-MS/MS
1 mL 0.1%
0.2 pm LC-MS/MS 2
2 )
r 0.99
2.1
1.3
2 5 r S/N =3 S/N =10
RSD
Table 2 Linear ranges correlation coefficients r? limits of detection LOD S/N =3 limits of quantification
LOQ S/N =10 the average recoveries relative standard deviations RSD of intra-day and inter-day
determinations of five PEs spiked at 3 levels in chicken muscle and liver
Linear . RSD of RSD of
) LOD/ LOQ/ Spiked/ Recovery . X
Sample Analyte range/ r /K /K /K s /o intra-day inter-day
n =
ng/L ne/kE  nEIKE nEkE * n=s % m=3 /%
Chicken muscle lasalocid 0.2 -200 0.9999 0.03 0.1 0.1 86.4 8.0 11.7
40 91.9 3.9 7.8
400 81.9 6.1 11.8
salinomycin 0.2 -200 0.9982 0.06 0.2 0.2 93.9 6.7 9.3
60 91.9 4.7 8.5
600 88.9 4.3 9.6
monensin 0.2 -200 0.9974 0.07 0.2 0.2 90.8 4.4 9.6
150 86.9 4.8 11.0
1500 89.8 4.4 8.7
narasin 0.2 -200 0.9959 0.06 0.2 0.2 88.3 4.0 9.4
60 99.1 3.2 4.6
600 84.9 4.8 10.5
maduramicin 0.4 -200 0.9991 0.20 0.5 0.5 94.2 6.5 8.9
24 96.5 8.5 9.7
240 86.7 6.2 13.7
Chicken liver lasalocid 0.2 -1000 0.9902 0.07 0.2 0.2 74.6 9.1 14.7
40 71.6 10.7 10.7
400 83.4 10.2 10.5
salinomycin 0.4 -1000 0.9978 0.13 0.4 0.4 90.8 8.1 8.2
180 85.5 9.3 11.7
1800 80.2 7.9 8.1
monensin 0.4 -1000 0.9987 0.14 0.4 0.4 94.2 5.4 6.5
450 94.4 6.9 8.6
4500 91.0 5.9 7.3
narasin 0.4 -1000 0.9942 0.13 0.4 0.4 87.5 8.6 13.1
180 84.7 9.4 12.6
1800 77.4 7.1 9.1
maduramicin 2 -400 0.9959 0.40 1.0 1.0 90.4 9.3 11.0
72 95.5 8.2 8.7
720 91.6 5.3 11.5
2.2 2.3
20 1.3 2.00 g 0.1
LC-MS/MS S/N =3 1 MRL " 3 2
LOD S/N=10 LOQ 2 1.3 LC-MS/MS
5 0.03 1

~0.40 png/kg 0.1~1.0 pg/kg
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Fig. 1 Total ion current chromatograms of a blank chicken muscle and b blank chicken muscle spiked with
PEs spiking levels were 0.5 0.2 0.2 0.2 0.1 pg/kg for MAD NAR MON SAL and LAS respectively
by MRM mode
5 toi "
3d RSD
2 3 0.1 MRL
5 81.9% ~ 40% ~ 65% 1 MRL
99.1% 71.6% ~95.5% RSD 3.2% ~
8.5% 5.3% ~ 10. 7% RSD 4.6% ~ 2 min 5
13.7% 6.5% ~14.7%
2.4 2.4.2
2.4.1 Rokka 10
8-11 14 5 50
s 011 o ng/kg 90% 0.1 MRL
3 65% 1 MRL
LAS MON MAD
LAS 75% SAL NAR 20%
65% PEs 80% Jes- SAL NAR
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