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Studies on a Simple Simultaneous Determination for B Lactams in

Chicken and Bovine Muscles

Ryoko HATTORI*, Misao GOTO, Tatsuhiko KAWAMOTO and Masashi YOSHIDA

Life Science Division, Public Health Science Research Center, Hyogo Prefectural Institute of Public
Health and Consumer Sciences, 2-1-29, Arata-cho, Hyogo-ku, Kobe 652-0032, Japan

A simple simultaneous determination applied QuUEChERS methods using LC-TOF/MS was developed for B Lactams in
chicken and bovine muscles. The 1 g sample was extracted with 2 mL water and 8 mL acetonitrile and cleaned up by
dispersive column solid-phase extraction using the lipid removal agent, Zsep/Cis (1 : 1, w/w) 500 mg. Conditioning
dispersive columns by acidic acetonitrile, the antibiotics were prevented from absorbing to the bulking agents and the
recovery rate increased by 22~69%.

Recoveries (n=5) fortified in samples at the levels of 0.05 ng/g was 84.9%~119.8%. The limits of quantification were
less than the residue standard. The sample preparation time required of this method was about 30 minutes, and it was

less than 1/2 of the official methods. This result showed that the method is suitable for rapid screening of 7 B Lactams in

chicken and bovine muscles.
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Sample 1g

|— Internal standard solution (0.10pg/g)

— water 2mL

mixture

[ CH,CN 8mL

shake for 5minand
centrifuge at 3,000rpm for 5min,
thendecant all supernatantliquid

Z-sep/DSC-C18(d-SPD) 500mg

é

shake manually for 20 seconds and x2
centrifugeat 3,000rpmfor3min | water 2mL
—\1, and CH;CN 8mL
supernatant liquid residue

evaporete at40C tolessthan 0.05mL
redissolvedin water 0.5mL

filter (0.45um)

LC/TOF-MS analysis(2g Sample/mL)

Fig. 3 Sample preparation flow
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7o BRI 1.0 ng/mLOSGr D 7 v~ s 7T 7 DO —
7 REE (n=2) %l U72fER, 0.1% FR/KIRR Ik
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Table 1 LC-TOF/MS parameters
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Target

Qualifier )

Analyte mode (min.) ion (/) Frag.” ion (m/z) rag. "
ABPC posi 8.96 350.1169 100V 350.1169 250V
PEPC posi 14.28 365.1166 100V  365.1166 250V
CEZ posi 10.66  455.0373 100V 323.0563 100V
CFPZ posi 11.54 646.1497 100V 646.1497 250V
CTF posi 12.13 524.0363 100V 256.9942 100V
CXM nega 11.16  423.0605 100V 362.0441 100V
MCIPC nega 14.49 390.0674 100V 434.0583 100V
ABPC-d; posi 8.95 355.1489 100V 355.1489 250V
CXM-d, nega 11.14  426.0804 100V 426.0804 250V
a) R.T:: Retention Time
b) Frag.: Fragmenter voltage
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Fig. 4 Chromatograms of B Lactams standard solution
(0.1 pg/mL)
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Table 2 B Lactams recoveries obtained in bovine extracted solution samples fortified at 0.10 pg/g?

Recovery (%)

Analyte 1.0 % formic acid 0.5 % citric acid 1.0 % ammonium

/acetonitrile /acetonitrile formate/methanol
ABPC 1115 (2.9) 98,5 (4.9 158.6 (21.2)
PEPC 1194  (8.1) 1605 (2.0 134.8 (17.7)
CEZ 98.2 (10.3) 1339 (7.6) 99.1 (15.2)
CTF 1145 (8.6) 1354  (2.6) 1344 (5.4)
CFPZ 96.8 (6.0 1432 (13.8) 148.0 (1.7)
MCIPC 79.3  (9.2) 133.9 (10.2) 100.9 (10.2)
CXM 98.8 (3.4) 103.8 (4.3 100.3  (6.7)

a) 200 pL of standard solution (0.5 ng/mL) was added to 10 mL bovine extracted solution sample
b) correction value by surrogate, (): CV%, n=3

Table 3 B Lactams recoveries obtained in chicken muscle and bovine muscle fortified at 0.05 png/g®

Analyte . Recovery (%) b>.

chicken muscle bovine muscle
ABPC 98.7 (3.0) 1039 (9.2)
PEPC 93.8 (7.1) 84.9 (10.9)
CEZ 116.4 (14.4) 102.1  (7.3)
CFPZ 107.2  (8.5) 119.8 (11.3)
CTF 111.5 (16.3) 95.3 (15.5)
CXM 98.3 (8.7) 99.2 (5.6)
MCIPC 1129 (15.2) 964 (9.8)

a) 200 pl of standard solution (0.25 pg/mL) was added to 1.0 g samples
b) correction value by surrogate, (): CV%, n=5

Table 4 LOQ and residue standard of chicken muscle and bovine muscle for 7 B8 Lactams

chicken mucsle bovine muscle
Analyte LOQ residue standard LOQ residue standard
(nglg) (ng/g) (nglg) (ngl/g)
ABPC 0.02 0.02 0.03 0.03
PEPC 0.02 . 0.02 .
b)
CEZ 0.02 — 0.03 0.05
CFPZ 0.03 0.3 0.03 0.04
CTF 0.02 Y 0.02 1.00
b
CXM 0.04 — ) 0.02 0.02
b
MCIPC 0.05 — 0.02 0.02

a) LOQ: Limits of Quantification defined by SIN=10
b) —: not detected
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