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Table 1. LC-MS/MS conditions

HPLC system

HPLC column InertSustain® AQ-C18

ACQUITY UPLC I-Class PLUS

(Waters Corporation)

(2.1 mmi.d. x 150 mm, 3 pm p.d., GL Sciences)

Column temperature 40°C
Flow rate 0.3 mL/min
Mobile phase (A)  0.1% Formic acid in water
(B) Acetonitrile
Gradient (A% :B%) =Initial (98:2) —25min (98:2) —6.0min (2:98)
—10.0min (2:98) —10.1min (98:2) —15.0min (98:2)
Injection volume 2 uL
MS system MS/MS : Xevo TQ-XS (Waters Corporation)
Tonization ESI (&%)
Capillary voltage +0.5kV
Source temperature 150°C
Desolvation temperature 400°C
Cone gas flow 150 L/hr
Desolvation gas flow 1,000 L/hr
Analysis mode Multiple reaction monitoring (MRM)
Table 2. LC-MS/MS parameters
Transition Transition VCOI(; 2; VSI(; :;e Collision Collision
Analyte 1? 2° ESI 1 5 Energy 1 Energy 2
(m/z) (m/z) W) ) (eV) (eV)
1 Ampicillin 350> 106 350> 192 + 40 40 16 14
Ampicillin-d5 355> 111 355> 160 + 36 36 18 10
2 Amoxicillin 366> 114 366> 160 + 30 30 18 16
3 Cefazolin 455>323 455> 156 + 30 30 10 14
4 Aspoxicillin 494 > 250 494> 114 + 40 40 22 34
5 Benzylpenicillin 333>192 333>74 — 20 20 8 24
6 Phenoxymethylpenicillin 349 >208 349>93 — 20 20 10 34
7 Oxacillin 400 > 259 400 > 356 - 10 10 12 8
8 Nafcillin 413 >272 413 >243 - 20 20 12 24
9  Cefuroxime 423 >318 423 >207 - 2 2 8 14
10  Cloxacillin 434 >293 434 >390 - 30 30 12 6
11 Dicloxacillin 468 > 327 468 > 424 — 10 10 10 8

a: Quantitative Transition
b: Qualitative Transition
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Fig. 1. Typical calibration curves from the matrix-matched standard solutions for benzylpenicillin in (A) swine

and (B) chicken sample. The calibration curves for high ranges consist of five points (2.5, 5, 10, 25, and 50

ng/mL)
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Table 3. Validation data for 11 veterinary drugs in swine muscle

0.01 pg/g 0.1 pg/g 0.01 pg/g 0.1 pg/g 0.01 pg/g 0.1 ug/g
Analyte Trueness Repeatability Within-laboratory
(%) (RSD%) reproducibility (RSD%)
1 Ampicillin 70.8 69.7 4.1 39 10.3 7.6
Ampicillin® 97.2 109.9 3.9 2.5 12.3 2.9
Ampicillin-d5™* 69.2 68.7 4.7 3.0 8.1 8.4
2 Amoxicillin 20.1 20.6 6.5 3.8 152 7.5
Amoxicillin* 252 23.8 8.9 2.6 17.4 15.7
3 Cefazolin 87.9 87.4 32 2.5 6.6 7.0
4 Aspoxicillin 514 49.9 8.4 3.6 8.4 8.3
Aspoxicillin* 67.1 64.4 6.7 1.7 16.0 16.2
5 Benzylpenicillin 103.8 124.6 4.7 53 19.5 274
6 Phenoxymethylpenicillin 85.7 84.8 9.4 6.1 9.4 7.3
7 Oxacillin 87.3 88.3 8.9 5.6 8.9 7.4
8 Nafcillin 91.8 92.5 8.5 4.1 8.5 7.0
9 Cefuroxime 88.1 88.5 9.4 5.3 9.4 7.5
10 Cloxacillin 83.8 85.1 7.8 4.1 7.8 7.3
11 Dicloxacillin 81.0 82.8 8.6 6.0 8.6 10.0
* Ampicillin-d5 was the IS for the quantification of Ampicillin, Amoxicillin, and Aspoxicillin.
** The quantification value for ampicillin-d5 was calculated from the matrix-matched calibration curve.
Gray background means out of the criteria in the Japanese guideline.
Table 4. Validation data for 11 veterinary drugs in chicken muscle
0.01 pg/g 0.1 ng/g 0.01 pg/g 0.1 pg/g 0.01 pg/g 0.1 pg/g
Analyte Trueness Repeatability Within-laboratory
(%) (RSD%) reproducibility (RSD%)
1 Ampicillin 66.0 68.8 8.1 54 11.5 10.2
Ampicillin* 110.4 112.7 6.6 2.0 6.6 4.1
Ampicillin-d5** 64.9 68.1 4.5 4.7 9.6 8.9
2 Amoxicillin 23.0 21.5 13.8 2.6 14.6 14.9
Amoxicillin* 22.7 19.5 6.8 43 9.4 4.4
3 Cefazolin 81.1 85.3 6.2 3.0 7.2 3.8
Aspoxicillin 45.2 45.1 25.7 4.2 27.5 19.7
Aspoxicillin® 59.5 47.9 5.6 3.8 8.0 5.0
5 Benzylpenicillin 108.5 150.8 10.3 123 10.3 12.7
6 Phenoxymethylpenicillin 87.1 923 4.7 5.6 4.7 5.6
7 Oxacillin 89.4 96.2 6.3 6.6 6.3 6.6
8 Nafcillin 95.7 115.8 6.6 12.3 6.6 14.6
9 Cefuroxime 85.6 88.8 4.2 4.2 7.0 4.2
10 Cloxacillin 89.3 93.8 6.0 8.4 6.0 8.4
11 Dicloxacillin 88.7 92.2 6.1 6.6 6.1 8.1

* Ampicillin-d5 was the IS for the quantification of Ampicillin, Amoxicillin, and Aspoxicillin.
** The quantification value for ampicillin-d5 was calculated from the matrix-matched calibration curve.
Gray background means out of the criteria in the Japanese guideline.



Table 5. Validation data for 11 veterinary drugs in bovine muscle

0.01 pg/g 0.1 pg/g 0.01 ng/g 0.1 pg/g 0.01 pg/g 0.1 pg/g
Analyte Trueness Repeatability Within-laboratory
(%) (RSD%) reproducibility (RSD%)
1 Ampicillin 64.8 67.5 6.8 5.1 10.5 9.2
Ampicillin® 104.8 105.2 39 1.3 7.0 5.6
Ampicillin-d5™ 64.8 66.7 6.3 4.8 9.5 8.9
2 Amoxicillin 26.2 25.8 114 6.4 16.1 12.8
Amoxicillin® 33.0 27.9 8.8 5.8 19.7 26.5
3 Cefazolin 78.7 82.3 4.1 3.1 7.1 7.3
Aspoxicillin 53.6 513 10.1 4.9 15.5 11.8
Aspoxicillin® 85.0 59.0 8.3 2.4 28.5 25.7
5 Benzylpenicillin 97.2 134.1 53 2.6 113 28.7
6 Phenoxymethylpenicillin 81.0 84.1 4.5 1.8 4.5 4.6
7 Oxacillin 83.5 87.3 6.5 32 6.5 7.7
8 Nafcillin 89.2 101.3 6.2 6.5 7.5 17.9
9 Cefuroxime 81.9 84.8 6.7 3.0 9.2 8.5
10 Cloxacillin 81.2 83.8 59 43 6.1 7.6
11 Dicloxacillin 79.9 80.7 7.6 5.1 8.5 11.0

* Ampicillin-d5 was the IS for the quantification of Ampicillin, Amoxicillin, and Aspoxicillin.
** The quantification value for ampicillin-d5 was calculated from the matrix-matched calibration curve.

Gray background means out of the criteria in the Japanese guideline.
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LC-MS/MS Validation of a Method that Simultaneously Determines p-Lactam Antibiotics in Meats

Hiroko SHIRADOH?, Hiroshi KOIKE?, Souichi YOSHIKAWA?, Hiroshi HAYASHI?, Yumi OHBA?,
Sumiyo YAMAMOTO?, Momoka HAYASHI?, Marina HARA, Chieko NAGANO?, Tomoko YOKOYAMA?,
Toshiko SHIMOI?, and Jin SUZUKI?

(Reviewed by Takeo SASAMOTOP)

Using a currently installed liquid chromatograph—tandem mass spectrometer, this study evaluates an analytical method that
simultaneously quantifies 11 B-lactam antibiotics in meats. Recovery-fortification tests were conducted on swine, chicken, and bovine
muscle samples at two concentrations (0.01 and 0.1 pg/g) on each of five days. All tests were performed duplicate. The method
performance was assessed against the criteria in the Japanese validation guidelines (MHLW 2010, Director Notice, Syoku-An No. 1224-
1). In adopting matrix-matched and internal-standard calibration curves, nine of the 11 analytes met the criteria in all muscle samples at
0.01 pg/g, whereas eight analytes met the criteria in all muscle samples at 0.1 pg/g. These results demonstrated the applicability of the
simultaneous analytical method using the installed instrument can adequately determine f-lactam antibiotics in meats. Therefore, the

method is suitable for routine regulatory testing of the validated analytes.

Keywords: -lactam antibiotics, meats, LC-MS/MS, method validation, veterinary drug residues
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