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Conclusions 

A particular interest is set on comparing the different modes 
of animal breeding in regard to the chemical contamination 
status (French Funded Project SOMEAT: Safety of Organic 
MEAT).  

The aim of this study is: to develop a rapid and sensitive 
method for the dosage by liquid chromatography 
coupled to tandem mass spectrometry detection (LCς
MS/MS) of ampicillin in muscle, liver and plasma of 
chicken at levels of concentration below the MRL. 

A simple, fast and sensitive method based on SPE extraction procedure associated to 
HPLC-MS/MS analysis was successfully developed for the quantification of ampicillin 
in muscle, liver and plasma of chicken samples. Performances of the method were 
checked in line with Decision (EC) 2002/657. Data obtained show a satisfactory 
precision (repeatability) and trueness.  
=> good overall performances for the determination of ampicillin traces in plasma, 
muscle and liver of chicken for a one-day planned analysis of traces of ampicillin in 
th              

the framework of the French national SOMEAT project.  
 

Outlooks: future research needs to be performed to fully conclude about the 
robustness of the method: intermediate precision would need to be assessed for a 
further laboratory implementation of the method in routine use cases. 

Results 

Materials and Methods 

Ampicillin is a -̡lactam antibiotic (penicillin sub-family) 
widely used in veterinary medicine. To protect human and 
animal health and to mitigate antibiotic resistance the 
Maximum Residue Limit (MRL) of ampicillin is defined in 
the foodstuffs from chicken origin at 50 ˃Ǝ/kg (Directive 
No (EC) 96/23). The key issue: there is a current need to 
provide scientific data about levels of contamination 
exposure to veterinary drugs far below the regulatory 
MRLs for antibiotics in food producing animals.  

1- Sample preparation 

2- Analysis 

Quality Control (QC): 
pooled sample by mixing 
25 µL of each and every 
sample extracts in batch 

Performance of detection 
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Injection 
volume: 20 µL 

Figure 2. MRM chromatogram (transition m/z 350>106) 
obtained from spiked samples with ampicillin. 
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SPE 
C18 (Bond Elut, Agilent®), 
6cc, 500 mg 

Conditioning: 5 mL of 
methanol, 5 mL of water,  
and 5 mL of 5% sodium 
chloride solution, 5 mL 
phosphate buffer pH 8,1 
Load   
Washing: 3 mL of 5% sodium 
chloride solution, 5 mL of 
water 
Elution: 5 mL acetonitrile 

5 mL 

Reconstitution 
in 300 µL H2O Evaporation 

until dryness 

V 1 blank 

V 1 calibration curve  

ÅMuscle and liver: spiked BM*   
   at 2.5, 5, 7.5, 10 µg/kg  

ÅPlasma:  spiked BM at 1, 4, 7, 10 µg/L 

*BM: Blank Matrix 

3- Design of the assessment of the method performances 
One batch per matrix (plasma, muscle, liver): 

V Validation standards  

ÅMuscle and liver:  
Å 6 spiked BM at 2.5µg/kg  
Å 6 spiked BM at 10 µg/kg 
 

Å Plasma:  
Å 6 spiked BM at 2.5µg/kg 
Å 6 spiked BM at 10 µg/L 

HPLC 
Accela pump (Thermo Fisher Scientific ) 

ESI(+)-MS/MS 
TSQ Vantage (Thermo Fisher Scientific ) 

Å Chromatographic column:  
RP Luna C18 (150 x2 mm, 
3 m˃) - Phenomenex® 
Å Elution gradient: 

purified water with 0.2%  
of formic acid (A),  
and acetonitrile (B) 
ÅFlow rate: 0.4 mL/min  

Analyte 
Precursor 
ion m/z 
[M+H]+ 

Product 
ions m/z 

Collision 
Energy 
(eV) 

S-Lens 
(V) 

Ampicillin 350.1 
106.1 15 84 
114.0 34 84 

Cephalexin 
(internal 
standard) 

348.1  158.0 15 73 
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Å Run time : 7 minutes ! 

Å No interference in blank matrices of chicken 

ÅSignal to noise S/N > 3 at all levels of tested concentrations from 1 µg/L 
(plasma), 2,5 µg/kg (muscle and liver) to 10 µg/kg  (µg/L for plasma)    

Å Relative Retention Time of ampicillin with IS < 0,7 % << 2,5% according to         
 the Decision No (EC) 2002/657 

Å Ion ratio criterion (Decision No (EC) 2002/657) between quantifier and    
  qualifier ion < 25%  => satisfactory  !  

Figure 1. MRM chromatogram  
(transition m/z 350>106) 

obtained from blank matrices  

Performances of quantification 
Linear regression: wч җ лΣфф ҐҔ ƎƻƻŘ linearity (Fig. 3.) 

Dynamic range: plasma [1-10] µg/L, Muscle 
and liver [2,5-10] µg/kg  

Limit of Quantification :  1 µg/L in plasma  
and 2,5 µg/kg in muscle and in liver => 20 to 50 

times below the MRL ! 

Precision (intra-day repeatability ):  

RSD ҈ Җ р҈ (Fig. 5.) at both levels of 
concentration for all matrices, except for muscle 

(RSD% at 2.5 ˃Ǝ/kg = 15%) => However, the 
method was not originally dedicated to the 

regulatory control => the precision results were 
hence considered acceptable enough for a 

unique planned analysis of traces of ampicillin in 
a dozen samples within the framework of the 

French national SOMEAT project.   

Intermediate precision ? => would need to be 
assessed for a further laboratory routine use of 

the method.  

Trueness: Recoveries were all higher than 92%  
and lower than 102% in all three matrices  

=> Satisfactory !  (met the 70-110 % range according to 
the Decision No (EC) 2002/657) ς Fig. 4.  

Figure 4. Mean recoveries (%)  
of ampicillin in spiked plasma, 

muscle and liver samples 

Figure 5. Repeatability (RSD%)  
of the method in spiked samples  

of plasma, muscle and liver 

Figure 3. Calibration curves of ampicillin for the three matrices 
(transition m/z 350>106)  
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