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Analytical Method for Determination of Cephalexin in Bovine Edible Tissues
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ABSTRACT - An analytical method for the determination of cephalexin (CEX) in bovine tissues (muscle, liver,
kidney and fat tissues) was developed and validated using liquid chromatography coupled to tandem mass spectrom-
etry (LC-MS/MS). Tissue samples were extracted by the liquid-liquid extraction based on 5% trichloroacetic acid
(TCA). The chromatographic separation was achieved on a reverse phase C 4 column with gradient elution using a
mobile phase of 20 mM hexafluroacetylacetone (HFAC)/50% acetonitrile (40:60). The procedure was validated
according to the Ministry of Food and Drug Safety guideline determining accuracy, precision, and limit of detection.
Mean recoveries of CEX from spiked edible tissues (6~1,500 pg/kg) were 83.9~106.8%, and the relative standard
deviation was between 2.3 and 14.8%. Linearities were obtained with the correlation coefficient (r*) of > 0.999. Limit
of detection and limit of quantification for the investigated CEX were 2~10 and 6~30 pg/kg, respectively. This
method was reliable, sensitive, economical and suitable for routine monitoring of CEX residues in bovine edible tissues.
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Table 1. Molecular structure and physico-chemical properties of
cephalexin

Property Content
(6R,7R)-7-[[(2R)-2-amino-2-pheny-
tUPACName o Dloct2ene 2 car
boxylic acid
CAS No. 15686-71-2
Classification Cephalosporins
Molecular formula C,H,;-N;0,S
Molecular weight 347.389 g/mol
Boiling point 727.4°C at 760 mmHg
Density 1.5 g/em®
Log Pow 0.65atpH 7.0
pKa 4.5
Solubility in water 1.789 mg/mL

Solubility in solvent in alcohol, and ether
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H
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Materials and Methods

xjok 3 T2

CEX (=98.0%)2} tobramycin (> 98.0%) %2 Sigma-
Aldrich (St. Louis, MO, USAAZ5E F+Ysle] ARE-3)
ot A7 ]OEO Z AREE A3k 2K (trichloroacetic
acid, TCA), HE-E, heptafluorobutyric acid (HFBA, >99.5%)
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52 Merck (Darmstadt, Hesse, Germany)*}oll4] HPLC &
FO&2 FYste] AREEIAL, o9 A8 Ak H &
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Table 2. Multiple reaction monitoring condition of cephalexin

Precursor ion Product ion Dwell

Compound (m/z) (m/z) (m/s) DP CE CXP
CEX 348 158 150 51 11 8
106 150 51 33 20
TBM (IS)  468.212 163 150 71 30 35

CEX, cephalexin; TBM (IS), tobramycin (internal standard); DP,
declustering, potential (volts); CE, collision energy (volts); CXP,
collision cell exit potential (volts).
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Fig. 1. LC-MS/MS chromatogram (MRM mode) of spiked bovine tissue samples at the limit of quantification of cephalexin. TIC, total
ion chromatogram; CEX, cephalexin; IS, internal standard (tobramycin). (A) muscle spiked with 12 ng/g of CEX, (B) liver spiked with
6 ng/g of CEX, (C) kidney spiked with 15 ng/g, (D) fat tissue spiked with 30 ng/g of CEX.

Table 3. Recoveries, relative standard deviations (RSD), limit of detection (LOD) and limit of quantification (LOQ) of CEX from bovine

tissues by LC-MS/MS

Tissues Spikelevel Recovery = RSD LOD LOQ Tissues Spike level Recovery =~ RSD LOD LOQ
(ngkg) (%) (%) (uglkg)  (ugke) (ngkg) (%) (%) (uglkg)  (uglke)
Muscle 12 90.0 3.2 Kidney 15 89.6 3.5
60 97.7 6.6 4.0 12.0 75 101.3 14.0 5.0 15.0
600 99.5 2.3 750 97.2 34
Liver 6 106.8 2.6 Fat 30 96.1 32
30 83.9 14.8 2.0 6.0 150 94.4 2.7 10.0 30.0
300 97.9 3.5 1,500 94.7 3.1
Recovery and RSD, mean of 3 replicate studies.
Zh, A, Az oA, Bg2] M= 22 90.0~99.5%, Discussion

83.9~106.8%, 89.6~101.3%, 94.4~96.1%% YEFO™, A+
EEHaL] HOE 22t 2.3~6.6%, 2.6~14.8%, 3.4~14.0%,
2.7~3.2%% YERTH
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(237:=)2} penicillinAl(223) FAAA7F 71 wo] A=
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Y = 0.000312X — 0.000463
r*=0.9993

Y =0.000142X + 0.000186
= 0.9997

CEX area/IS area

Y = 0.000251X + 0.000405
= 0.9995

Y = 0.000111X + 0.000811
2 =0.9992

CEX concentration/IS concentration

Fig. 2. Standard calibration curves, linearities and correlation
coefficients (r*) of cephalexin in bovine tissues. CEX, cephalexin;
IS, internal standard (tobramycin). (A) muscle, (B) liver, (C) kid-
ney, (D) fat tissue.
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