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Determination of 10 residual penicillin in dairy products by ultra high
performance liquid chromatography-tandem mass spectrometry
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YANG Wei-Hua, WANG Kun, ZHAGN Lei

(Dali Sate Comprehensive Technical Inspection Center, Dali 671000, China)

ABSTRACT: Objective To establish a method for simultaneous determination of 10 residual penicillin in
dairy products by ultra performance liquid chromatography-tandem mass spectrometry (UPLC-MS/MS).
Methods The sample was extracted with acetonitrile and degreased with saturated acetonitrile n-hexane and
filtered through 0.22 pm millipore membrane. The filtrate was detected by ultra high performance liquid
chromatography-tandem mass spectrometry, identified by electrospray ionization (ESI) in positive mode using
multiple reactions monitoring mode, and quantified with external standard method. The sample extract was
separated on a C;3 column by gradient elution in 20 min with acetronitrile-water (containing 0.1% formic acid
and 5 mmol/L ammonium acetate) as mobile phase. Results The calibration curve of the 10 penicillins
residues showed a good linearity in the range of 0.1 pg/L~20.0 nug/L in various dairy products in the matrix
with the correlation coefficient r*>0.999. The detection limit of the method was 0.2 pug/kg~1.0 pg/kg for liquid
milk and 1.0 pg/kg~5.0 pg/kg for milk powder. The recoveries of spiking levels ranged from 70.2% to 108.2%,
and the relative standard deviation (RSD) was less than 15%. Conclusion The method for determination of

residues of 10 penicillin antibiotics in dairy products is simple, rapid and accurate, and could satisfy the
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requirements for monitoring of penicillin residues
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Table2 Mass spectrometry qualitative and quantitative ion of 10 penicillin antibiotics and reference conditions

(m'2) DP EP CE CXP

366.0/208.0* 50.0 10.0 17.0 5.8

366.0/160.0 45.0 10.0 20.0 12.0

366.0/349.0 50.0 10.0 17.0 13.0

350.1/105.9" 60.0 10.0 21.0 10.0

350.1/159.9 60.0 10.0 19.3 17.0

350.1/192.1 60.0 10.0 18.7 10.0

462.0/218.0* 60.0 13.0 26.0 10.0

462.0/246.0 60.0 13.0 19.0 10.0

381.0/165.0* 60.0 10.0 25.0 13.0

381.0/221.9 60.0 10.0 21.0 13.0

335.0/160.2* 62.0 3.0 16.7 9.0

335.0/175.0 62.0 3.0 18.8 10.0

351.0/159.9* 62.0 3.0 16.0 12.0

351.0/114.0 62.0 3.0 21.0 10.0

402.0/160* 70.0 10.0 16.0 10.0

402.0/243 60.0 10.0 20.0 10.0

436.0/277.0* 60.0 10.0 21.0 10.0

436.0/160.0 60.0 10.0 22.0 10.0

415.0/199.0* 67.0 10.0 19.0 10.0

415.0/171.0 63.0 10.0 24.0 10.0

492.0/182.2 80.0 10.0 24.0 15.0

492.0/333.0 70.0 10.0 21.9 16.0

492.0/447.9 80.0 10.0 19.5 17.0

470.0/160.0* 71.0 10.0 24.0 15.0

470.0/310.0 72.0 10.0 20.0 15.0

*
2.3 HEMATALIE
N 232 3L 1.0 g 50 mL
23.1 ERAKRSL 50¢g 50 mL
. , 4 mL R
R 10 mL, 1 min,
. . . 10 mL, 2.3.1
10 min, 8000 r/min 5 min, 2 mL
’ ) oL 24 BAWERRINEE
2, , 0.22 0.0010 g( 0.01 mg)l0

10 mL ,
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70.2%~108.2%, 10
RSD  15%(n=6) 0.1 0.5pg/L , SN 3
0.5 ug’kg SN 3
35 R ’
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Table3 Linear regression equationswith correlation coefficients and limits of detection of 10 penicillins

RT(min) r
0.5~20.0 2.76 Y=1662.7X-149.49 0.9991
0.5~20.0 7.15 Y=6541.6X+376.18 0.9992
0.1~5.0 8.56 Y=37699X+677.44 0.9992
0.1~5.0 8.91 Y=126886X-776.2 0.9996
0.5~20.0 9.30 Y=10493X-1786.7 0.9993
0.5~20.0 9.65 Y=7965.8X+1464.2 0.9997
0.5~20.0 9.96 Y=6014.5X+1700.5 0.9993
0.1~5.0 10.1 Y=7416.3X+627.02 0.9993
0.1~5.0 10.62 Y=34544X+1811.8 0.9994
0.5~20.0 11.08 Y=4707.8X+142.78 0.9997
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(LOD), 0.2 pg/kg, 1.0 pg/kg;
6 1.0 png/kg, 5.0 pg/kg
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Table4 Spikerecoveriesand RSD for 10 penicillinsin dairy products

fugke) " /% /(ng/kg) % /%
0.5 70.3-102.1 12.1 2.5 79.3-102.6 9.8
2.5 72.5-99.8 9.8 5.0 74.2-106.7 12.3
10.0 73.1-102.9 11.3 10.0 71.6-98.3 11.9
0.5 74.2-93.5 14.3 2.5 82.3-95.7 9.5
2.5 70.6-104.3 12.5 5.0 79.3-102.6 10.8
10.0 71.3-97.6 8.9 10.0 82.6-105.6 11.6
0.25 76.2-102.6 12.3 0.5 76.3-96.3 12.3
0.5 71.9-97.5 9.8 1.0 81.2-106.8 6.3
2.5 73.6-102.6 12.9 2.5 87.9-105.3 9.4
0.25 80.3-101.1 6.8 0.5 75.2-95.3 8.9
0.5 85.4-103.4 9.7 1.0 89.2-106.7 10.7
2.5 86.9-106.7 7.6 2.5 82.3-102.9 5.9
0.5 74.5-98.4 11.3 2.5 76.4-95.8 10.1
2.5 77.9-101.6 9.8 5.0 82.6-100.9 12.0
10.0 85.9-105.2 12.6 10.0 83.9-107.4 5.7
0.5 79.6-103.6 8.6 2.5 79.2-94.8 6.9
2.5 82.1-102.9 7.6 5.0 70.2-102.5 11.3
10.0 86.2-104.8 12.6 10.0 76.1-105.3 13.8
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/(ng/kg) 1% % fugke) 1% %
0.5 79.3-98.5 11.6 2.5 82.3-103.9 5.7
2.5 82.6-99.5 8.7 5.0 73.8-102.5 10.3
10.0 87.9-103.9 10.6 10.0 83.1-97.2 13.4
0.25 79.2-99.6 8.3 0.5 72.5-95.3 9.6
0.5 82.3-105.3 7.9 1.0 76.5-104.3 11.3
2.5 89.7-99.3 6.5 2.5 81.2-106.5 8.5
0.25 86.2-108.2 12.3 0.5 82.3-104.7 6.9
0.5 81.9-103.6 10.5 1.0 85.9-102.6 7.8
2.5 85.9-106.7 12.9 2.5 81.6-103.7 10.3
0.5 73.4-97.6 9.5 2.5 72.3-95.3 9.2
2.5 72.3-95.2 10.9 5.0 75.3-103.8 10.6
10.0 80.9-104.3 7.2 10.0 89.5-106.9 12.3
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