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Determination of 7 aminoglycoside antibiotics residues in bear bile
powder by mix-mode SPE-hydrophilic interaction liquid chroma-
tography tandem mass spectrometry
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Abstract: An analytical method was developed for determination of 7 aminoglycosides antibiotics in bear bile
powder by hydrophilic interaction liquid chromatography tandem mass spectrometry. The samples were purified by
mix-mode weak cation exchange and reversed-phase SPE. Waters ACQUITY UPLC BEH Amide column (100 mm
x 3.0 mm, 1.7 um) was used with 0.2% formic acid aqueous solution-0.2% formic acid acetonitrile solution as
mobile phases by gradient elution. The aminoglycosides were detected by electrospray ionization mass spectrometry
in positive mode with multiple reaction monitoring (MRM) mode. Spectinomycin, streptomycin, amikacin, kana-
mycin, tobramycin, apramycin and neomycin possessed good linear correlation in the respective concentration
ranges, with the correlation coefficients more than 0.99. The mean recoveries at 3 spiked levels were in the range
of 61.3%~127.3%, and the RSDs were 0.1%~1.9%. The limits of quantification were 0.2~1.0 mg-kg"'. The
method had been applied to the analysis of actual samples.
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Table 1 Monitoring ion pairs and collision energy (CE) of amino-

glycosides. "Quantitative ion

Aminoglycoside Precursor ion Product ion CENV
(m/z) (m/z)
Spectinomycin 333.2 98.0°, 140.0 26, 25
Streptomycin 582.3 263.0°, 246.0 37,43
Amikacin 586.3 163.17,264.3 30, 25
Kanamycin 485.2 163.1‘, 324.2 29,17
Tobramycin 468.3 163.2",145.1 29,21
Apramycin 540.3 55.17,83.0 57,45
Neomycin 615.3 114.0°, 80.0 61,73
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Figure 1 MRM chromatograms of aminoglycosides. A: Spectino-
mycin; B: Streptomycin; C: Amikacin; D: Kanamycin; E: Tobra-

mycin; F: Apramycin; G: Neomycin
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Table 2 Linear ranges, equations and correlation coefficients of aminoglycosides

Aminoglycoside Linear range/ug-L" Linear equation Correlation coefficient
Spectinomycin 4-80 y=2956.29x-1013.15 0.998 8
Streptomycin 4-80 y=120.73 x - 190.47 0.9953
Amikacin 4-80 y=1368.64 x - 794.48 0.994 5
Kanamycin 4-80 y=2879.19x-1686.61 0.996 8
Tobramycin 4-80 y=342.51x-859.39 0.997 4
Apramycin 20-100 y=10.23x-12.59 0.997 9
Neomycin 20-100 y=22.05x-91.59 0.996 7
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Table 3 Recoveries, precisions and limit of quantification (LOQ)

of aminoglycosides
. . Spiked Recovery RSD LOQ
Aminoglycoside B 1
/mg-kg /% /% /mg-kg
Spectinomycin 0.2 81.6 1.0 0.2
0.4 64.8 0.5
1.0 61.3 0.7
Streptomycin 0.2 124.0 0.4 0.2
0.4 122.8 1.0
1.0 116.2 0.1
Amikacin 0.2 127.3 0.5 0.2
0.4 112.6 0.9
1.0 109.2 0.7
Kanamycin 0.2 98.7 1.0 0.2
0.4 103.9 1.8
1.0 108.6 1.0
Tobramycin 0.2 126.0 0.6 0.2
0.4 106.6 1.2
1.0 101.6 0.8
Apramycin 1.0 78.6 0.7 1.0
2.0 74.4 0.8
5.0 71.2 0.3
Neomycin 1.0 101.9 1.9 1.0
2.0 92.9 0.7
5.0 88.1 0.8
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