Validation of an analytic methodology for the determination of Tetracycline, Oxytetracycline and Chlortetracycline in honey by HPLC.
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Abstract

The content of the residues of medicines in honey constitutes a special concern due to its tendency toward increment and the ulterior consequences to the human health. A way to control the use of medicines applied on the beehive is to count on analytic techniques that allow fast and precise determination of the amount of residues in a portion of honey, destined to the human consume.


In this investigation is showed an analytic methodology based upon the use of Solid Phase Extraction (SPE) validated for the isolation of analytes object of determination. The obtained extracts were submitted to Post Derivatization HPLC coupled to Fluorescence Detector.
The method-validated parameters were repeatability, reproducibility, accuracy, linearity, detection and quantification limits.


The concentration range in the one that you work this below the one limits of acceptance that establishes the European Community for this type of residuals; allows to use this technique at levels inferior admitted barberries 
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Summary

The content of the residues of medicines in honey constitutes a special concern due to its tendency toward increment and the ulterior consequences to the human health. A way to control the use of medicines applied on the beehive is to count on analytic techniques that allow fast and precise determination of the amount of residues in a portion of honey, destined to the human consume.

In this investigation is showed an analytic methodology based upon the use of Solid Phase Extraction (SPE) validated for the isolation of analytes object of determination. The obtained extracts were submitted to Post Derivatization HPLC coupled to Fluorescence Detector.

The method-validated parameters were repeatability, reproducibility, accuracy, linearity, detection and quantification limits.

The concentration range in the one that you work this below the one limits of acceptance that establishes the European Community for this type of residuals; allows to use this technique at levels inferior admitted barberries 

 

 

Materials and Methods: 

Equipment: 

· Chromatograph of liquid KONIK-500B with joining of derivatizacion system post column

· PROMETHEUS-300 and detecting of fluorescence couple LC-305 to an on-line system with software (EZCRHOM) for the data processing.

· Analytic scale model Sartorius MP. 8-4.

· Vacuums pump TEIESTAR S-4.

- Extraction team in solid phase of 12 squares

  

Miscellaneous: 

· Beaker 25ml for weighted sample 

· Spatula 

· Syringes of 500  l 

· Filters minisart of 0. 45 c 

· Measured flasks of 100ml 

· Vials of HPLC. 

· Chromatographic columns Teknokroma, Lichrosorb RP8 5mm 25 x 0. 4. 

· Extraction cartridges in solid phase SPE,1ml 100mg ODS-C18. 

· Extraction cartridges in solid phase SPE,3ml 500mg SCX. 

 

Operative technique.

1. To weigh 5g of honey of bees, to dissolve and trasvasar quantitatively with 20ml of solution buffer McIlvaine, to filter, to go by cartridge previously activated ODS-C18 with 1ml of methanol, 1ml of water y10ml of saturated solution of EDTA, to wash with 20ml of water and to dry 5min. 

2. To activate the cartridge SCX with 3ml of ethyl acetate.

3. To pass the cartridge ODS C-18, on the SCX and to transfer with 50ml of ethyl acetate 

4. To move away the C-18. 

5. To wash with 10ml of methanol. 

6. Eluir with 10ml of mobile phase. 

7. To inject the sample of honey in the HPLC. 

8. The calculations of the tetracycline concentration, oxytetracycline and chlortetracycline are carried out for the method of the standard intern (demeclociclina). 

Chromatographic Condition: 

· Chromatographic column TEKNOKROMA LICHROSORB RP8 5mm 25 x 0. 4. 

· Mobile phase flow 0. 6ml/min. 

· Injection volume 100µl. 

· Flow in the derivatizador 0. 3ml/min. 

· Temperature in the derivatizador 30C. 

· Temperature of the oven 30C. 

· Wavelength of excitation 385 nm.

· avelength of emission 500 nm. 

 

 Results and Discussion: 

Rehearsal of Instrumental Linearity. 

Analites
Regression Equations 
Correlation Coefficient

Tetracycline
C=1.47e-005xA+0.13
R2=0.99

Oxitetracycline
C=1.09e-005xA+0.02
R2=0.99

Clortetracycline
C=4.88e-005xA-0.97
R2=0.95

 Table #1: Expressed as the regression equations and correlation coefficient for each analites 

Linearity of the Method. Expressed as the curves of having recovered vs experimental concentration for each analites. 
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Presition

Analites
Variation Coefficient CV(%) for each concentration

 
1 ppb
2ppb
4ppb
6ppb
8ppb 

Tetracycline
0.40
0.20
0.10
0.06
0.05

Oxitetracycline
1.10
0.56
0.26
0.17
0.13

Clortetracycline
5.92
4.07
1.36
0.92
0.68

Table#2: Presition within-day (repeatibility). Expressed as the variation coefficient CV (%) for each analites in the whole concentration range.

Analites
Precition between-day for Ci= 6 ppb

Tetracycline
CV= 0.06

Oxitetracycline
CV= 0.17

Clortetracycline
CV=0.92

Table#3 Precition between-day (reproducibility)

Expressed as the determination of the three analites in a point of the range of working concentrations Ci = 6 ppb. 

 
Accuracy of the method.

Analites
R(%)
ED in a range of concentration 

 
1
2
4
6
8

Tetracycline
80
0.8
83
0.7
87
0.5
90
0.3

92
0.08

Oxitetracycline
85
0.7
88
0.6
90
0.2
91
0.07

94
0.05

Clortetracycline
70
0.98
71
0.7
73
0.35
77
0.23
79
0.14

 Table#4. Expressed as the recovered R (%) in a range of concentration of 1ppb-8ppb for a n=3,a=0. 05. 

 

 

Limits of Detection and of Quantification Instrumentaly

 

Analites
Límits of Detectión 
Límits of Quantificatión 

Tetracycline
0.066ppb
0.66ppb

Oxitetracycline
0.013ppb
0.13ppb

Clortetracycline
0.14ppb
1.49ppb

 Table#5. They refer the detection limits and of quantification for each analites.

 

 

Selectivity and Specificity.

In the following chromatogram a race of the patron analites is shown and another of a contaminated honey with tetracycline, oxytetracycline and clortetracycline The determination was carried out for the method of the standard internal demeclocycline

being demonstrated that interference’s of other analites don't exist with those of interest.
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  A)-Chromatogram of the mixture of patterns. 
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  B)-Chromatogram of a sample of contaminated honey with tetracycline, oxytetracycline and chlortetracycline. 

 

Conclusions

Keeping in mind the results of the validation rehearsals, we can conclude that the analytic method for the qualitative and quantitative determination of tetracycline, oxytetracycline and chlortetracycline in honey of bees, fulfills the requirements so that it can be validated and utilized as part of the process of certification of this product apical. 
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