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ABSTRA a 

The results of a comparative study of chloramphenicol (CAP) 
determination in meat, by high performance liquid chromatography 
are presented. A spectrophotometrical detector at 278 nm was used for 
measurement of CAP absorbance and subsequent quantitative 
determination. Two different mobile phases, were tested. The first 
phase consisted of acetonitrile - water (3070 v/v) and the second of 
acetonitrile - di-ammonium hydrogen phosphate 0.005M (2575 v/v). 
The two procedures were compared by means of the retention time 
and the sensitivity achieved. Recoveries of CAP from meat samples 
ranged between 63-79 %. The detection limits for the two procedures 
were 14.1 pg'kg-' and 18.0 pg'kg-' respectively. 
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INTRODUCTION 

CANIOU ET AL. 

Chloramphenicol (CAP D(-)threo-2,2-dichloro-N-[2-hydroxy-l- 
(hydroxymethyl)-2-(4-nitrophenyl) ethyl] acetamide, CAS No. 56-75- 

7) has a molecular weight of 323.1 and a chemical structure described 

in figure 1 (the molecular formula C,lHl,C,2N205). 

I t  is a broad-spectrum antibiotic, with clinical applications 

similar to tetracyclines, sulf onamides, nitrofurans etc. It acts as an 

inhibitor of aminoacids incorporation in the peptides, because of its 

greater affinity to bound with microbe ribosomes (1). 
During the period of 1950-1980 it was extensively used in 

animal disease treatment, specially in respiratory or intestinal 

infections, caused by various microbes such as Salmonella typhosa, 

ffemophilus infhenzae, Streptococcus pneurnoniae, Staphylococcus 

epidermidis and Staphylococcus aureus. Its use in meat-, milk- or egg- 

producing animals was banned in USA (1984) and in European Union 

(1986) (2,3) because of its toxicity to humans. However, it is still one of 

the therapeutic agents of last resort for some pathogens with 

resistance to other antimicrobial drugs (4). 
Chloramphenicol may be very toxic to humans and should not 

be used for any purpose that might result in the presence of its 

residues in food for human consumption. Some of the undesirable 

effects it causes to humans are blood dyscrasias, erythropenia, 

thrombocytopenia, aplastic anaemia and in higher doses (,75 mg ’ kg-’ ’ 

day-’) the so called “gray syndrome” (1, 5). 

Residues of CAP in edible meat products must be lower than 10 

pg.kg-’, according to EC directive 675/92 (6), but in the near future, 

almost zero tolerance levels must be in force, following the 

development of more sensitive analytical methods. 
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FIGURE 1. Chemical structure of chloramphenicol (CAP) 

Because of its special clinical interest, various methods have 

been developed, based on almost all types of chromatography (GC, 
LC, TLC), with sufficient recoveries (7-10). The detection limits of 

these methods are strongly depended on the chromatographic system 

applied i.e. the mobile and stationary phase, detectors, flow 

characteristics, etc. The range of detection limits for GC and LC 
methods is 1-10 pg-kg-1 (11-15) while for TLC the level of 

conentrations is higher, 10-200 pg-kg-1 (16, 17). The sensitivity is 

significantly improved by the use of electron capture or fluorescence 

detectors. 

In this work, high performance liquid chromatography was 

applied for the analysis of chloramphenicol in pig and ovine meat. A 
spectrophotometrical detector was used for measurement of CAP 
absorbance at h,,,=278 nm and subsequent quantitative determination. 

Two different mobile phases were tested. The first phase (A) consisted 

of acetonitrile - water (3070 v/v) while the second (B) of acetonitrile 

- di-ammonium hydrogen phosphate 0.005M (2575 vlv). The two 

procedures were compared by means of the retention time and the 

sensitivity achieved. 
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nts and Solvents 

Chloramphenicol (Sigma, C-0378) was used without further 

purification. CAP stock solution was prepared by dissolving 100 mg of 

CAP in 100 ml methanol and the calibration standard solutions were 

prepared by diluting the stock solution in double distilled water. 

Meat samples (5g) were treated and extracted to ethyl acetate 

(Merck, p.a.) according to the sample preparation procedures published 

in the frame of BCR programme, by the Commission of the European 

Communities [18]. A Moulinette meat homogenizer, a vortex mixer 

and a table centrifuge (Heraeus) were also used for sample 

preparation and extraction procedures. Two sequential extractions 

were performed, and the combined extracts were evaporated to almost 

dryness in a rotary evaporator. The residues were reconstituted by a 

mixture of hexane-chloroform (5050 v/v), and then by water. After 

stirring and centrifuging, the supernatant liquid was injected to the 

valve. 

HPLC grade acetonitrile (Merck) and ammonium dihydrogen 

phosphate (Merck, p.a.) were used for the preparation of the eluents. 

Water was purified by demineralization (conductivity (1 pS/cm). These 

eluents were filtered through 0.22 millipore membrane filters (47 mm 

diameter) and degassed in ultrasonic bath prior to their use. The two 

mobile phases prepared as eluents were: (A) acetonitrile - water (30:70 

v/v) and (B) acetonitrile - 0.005M di-ammonium hydrogen phosphate 

(2575 v/v). 
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The above phases were tested using the following analytical 

instumentation, respectively: 

A) Liquid chromatograph GILSON model 303 (isocratic) combined 
with a GILSON UV-Vis detector at 278 nm (h,,, of CAP). 

The analytical column was a Lichrospher RP-18, 250x4 mm, and 5 pm 

particle size. The eluent flowrate was 1 mlmin-1. 

B) Liquid chromatograph JASCO 880-PU (isocratic), combined with a 

JASCO 870 UV-Vis detector at 278 nm. 

The analytical column was also a Lichrospher RP-18, 250x4 mm, and 

5 pm particle size. The eluent flowrate was 1 mlmin-1. 

RESULTS AND DISCUSS ION 

Series of typical chromatograms of chloramphenicol, obtained 

during calibration study with the two mobile phases are given in 

figures 2 and 3. 

CAP is eluated in significantly smaller retention times with 

mobile phase A (3.8 min) than with mobile phase B (10.5 min), because 

the latter contains ammonium dihydrogen phosphate and is more 

polar than the first. The rest of the peaks are due to elution of other 

substances with similar pK to CAP, but they don’t interfere with its 

determination. 

The sensitivities achieved with the above two procedures were 

compared by means of the calibration curves obtained for a 

concentration range of CAP 0.5-5 mg-kg-1. The calibration curves 

obtained for the two procedures are described by the intercepts and 
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FIGURE 2. Series of typical chromatograms of chloramphenicol, 
obtained during calibration study with mobile phase 
(A) acetonitrile - water, (30:70 vh). 
Attenuation 2mV, recorder chart speed 1 cmemin-1. 

slopes, calculated by the regression analysis and given in Table 1. 

According to these results, better sensitivity (b=8.05) was gained by 

mobile phase A, than by method B (b=5.52). 

This, together with the fact that the retention time for the 

elution with mobile phase A (acetonitrile-water) is significantly 

smaller, leads to the conclusion that this is the preferred procedure 

for a rapid and sensitive determination. 

The reproducibilities of the two methods are comparabIe, and 

they are expressed by a relative standard deviation of 17%, for six 

succesive determinations of a standard solution at the 1.0 mg 1-l 

concentration level. The detection limits of the two methods 
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!,I 
FIGURE 3. Series of typical chromatograms of chloramphenicol, 

obtained during calibration study with mobile phase 
(B) acetonitrile - di-ammonium hydrogen phosphate 
0.005 M, (2575 v/v). 
Attenuation 2mV, recorder chart speed 0.5 cmmin-1. 

TABLE 1. 

Regression Analysis Data for CAP Determination with Two Different 
Mobile Phases. 
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3526 CANIOU ET AL. 

Sample 

1 
2 
3 
4 
5 
6 

CAP added CAP found Recovery 
(ng) (ng) (%I 

300 235 78.3 
300 230 76.6 
200 140 70.0 
200 135 67.5 
150 100 66.6 
150 95 63.3 

calculated as the mean of six determinations of control samples with 

negligible CAP concentration k three times the standard deviation of 

the six results, are 14.1 pg ' kg-' and 18.0 pg ' kg-' respectively. 

In Table 2, the results of the recovery study from fortified 

meat samples are listed. Recoveries between 63-79 were calculated 

using mobile phase A. The corresponding recoveries for method B are 

slightly higher than these and could be further improved by 

increasing the ratio of acetonitrile in the eluent mixture. 
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