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Summary

A simple and rapid method using high-performance liquid chromatography-electrospray tandem mass
spectrometry(LC-ESI-MS/MS) was developed for the simultaneous determination of five penicillins
(ampicillin, penicillin G, penicillin V, oxacillin and cloxacillin) in bovine milk and milk products. Mass
spectral acquisition was done in the negative ion mode by applying selected reaction monitoring(SRM).
The five penicillins were extracted with water or n-hexane, and the extract was cleaned up on a C18
cartridge. Ampicillin-d5, penicillin G-d5 and phenethicillin were added to the extract as internal standards,
and the extract was diluted with water for injection into the LC-ESI-MS/MS. The recoveries of the five
penicillins were in the range of 70.6  97.4% from bovine milk fortified at 4ng/g and 82.8  103% from
butter cream and yogurt fortified at 20ng/g. The detection limits in bovine milk were 2ng/g for ampicillin,
0.5ng/g for penicillin G and penicillin V, and 1ng/g for oxacillin and cloxacillin. And those in butter
cream and yogurt were 6ng/g for ampicillin, 2ng/g for penicillin G and penicillin V, and 4ng/g for
oxacillin and cloxacillin.
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Table 1.

Table 1. Compound-specific ESI-MSMS Parameters for
Five Penicillins and Internal Standards (Ampicillin-d5,
Penicillin G-d5 and Phenethicillin)

SRM Declustering Caollision
Compound  Trace(m/z) Potentia (V) Energy(V)
AMPI 348 - 207 -6 -14
PEN G 333 - 192 -11 -12
PEN V 349 - 208 -6 -12
OXA 400 - 259 -6 -16
CLOX 434 - 293 -6 -16
AMPI-d5 353 - 212 -6 -14
PEN G-d5 338 - 197 -11 -12
PHEN 363 - 222 -6 -14
5.
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Fig. 1. Influence of milk coextractives on ionization
efficiency of five penicillins.

The relative peak area(%)={peak area of penicillins
(10ng/mL of each) in test solution prepared from milk /
peak area of penicillins(10ng/mL of each) in standard
solution}x  100.

(A); not corrected (B); Ampicillin was corrected with
ampicillin-d5, PEN G was corrected with PEN G-d5, and
PEN V, oxacillin and cloxacillin were corrected with
phenethicillin.
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Table 2. Recoveries of Five Penicillins from Bovine Milk

and Milk Products
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11% Fig. 2. SRM chromatograms of five penicillins and internal

standards(ampicillin-d5, PEN G-d5, phenethicillin; 10ng/mL
of each) in blank bovine milk(A) and bovine milk fortified

with 4ng/g of each (B).

recovery(%) @ 5.
compound bovine milk cream yogurt butter
4ng/g 20ng/g 20ng/g 20ng/g 5
AMPI 97.447.9 102457 89.6£5.2 93.6+9.1
PEN G 91.6+24 101423 95.6+4.3 82.8+5.3
PEN V 89.0+46.9 103+7.8 101t54 91.446.8
OXA 78.915.6 102+8.4 102+4.4 87.3+88
CLOX 70.6+11 99.3+3.3 97.2+10 91.9+9.7
Values are mean+S.D.(n=5).
OXA CLOX
SRM
Fig.2. C18
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