
    Validation of  Explorer V2.0 + e-Reader          Wim Reybroeck & Sigrid Ooghe      ILVO-T&V Page 1 
 

  

Validation of  
Explorer V2.0 + e-Reader 

 
Final report as of March 19, 2014 &  

extension of December 23, 2014 
 

Wim Reybroeck & Sigrid Ooghe 
 

ILVO-T&V  Melle  
 

 

 

 

 

 

 

 

 

 

 

Wim Reybroeck                       Sigrid Ooghe 

  

 

 

 

 

 



 

    Validation of  Explorer V2.0 + e-Reader          Wim Reybroeck & Sigrid Ooghe      ILVO-T&V  Page 2 
 

1. Introduction 
The Explorer V2.0 (ZEULAB S.L., Zaragoza, Spain) is a qualitative test for the detection of 
inhibitory substances in meat. The test is based on the growth inhibition of Geobacillus 
stearothermophilus var. calidolactis and the kit is supplied in an ampoule version of 50 tests. 
The Explorer V2.0 was validated at ILVO-T&V on its applicability as screening test to check 
carcasses on the presence of inhibitory substances  in the laboratories of slaughterhouses in 
case of urgency slaughterings. The validation was performed according to Commission 
Decision 2002/657/EC. 

 

2. Sample pre-treatment and test procedure 
Explorer V2.0 reagents were stored at 4-8°C.  
 
Sample pre-treatment 
 
For the sample pre-treatment 20 g of raw meat sample, in one or more pieces is put in a small 
plastic bag (open). The bag is put in an empty glass beaker. The beaker with plastic bag with 
meat is put into a microwave together with a beaker containing 80 ml of water. The 
microwave (at ILVO-T&V a Brother NG500 microwave) is activated by pressing the 
‘DEFROST 0.1 kg’ option, which takes 2 minutes and 12 seconds.   
 
The sample pre-treatment procedure is very important. The extract obtained should have a 
grey to light-brown colour. Extracts still having a reddish colour have not been heated 
sufficiently. If such an extract is used as a blank reference (position 6), the incubation can be 
extended and hence a less good detection capability will be obtained. Extract with a slight red 
colour may also not be used on a sample position since the detection capability is hampered. 
 
Test procedure 
 
The adhesive foil of the Explorer V2.0 ampoules is removed and 100 µl of extract is applied in 
each ampoule. The ampoules remain for 20 minutes on the table at room temperature. After 
this pre-diffusion step, the ampoules are washed twice with distilled water. Remaining water is 
removed by gentle tapping the ampoules on absorbing paper. The ampoules are reclosed 
with adhesive foil and incubated in a pre-warmed (20 minutes) e-Reader at 65±1°C.  
 
A blank control sample (ampoule containing extract of blank inhibitor-free meat) is always put 
on position 6 of the e-Reader while the other samples are incubated in position 1 to 5.  The e-
Reader is activated in the ‘negative control’ mode.  
 
During incubation the colour of the agar in the ampoules is interpreted automatically each 3 
minutes by the e-Reader and the incubation is automatically stopped once the colour of the 
blank sample at position 6 reaches the end reading value. The colour of the agar in the 
ampoules of the other samples is interpreted and the results (reading and interpretation) can 
be read on the screen of the incubator/reader. So, the incubation period is flexible, but is in 
general between 160 and 180 minutes. 
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During the validation study three different types of the e-Reader were used.  

 

e-Reader Type 1: End reading: 55; cut-off reading = 68 

reading <68: negative; 68-70: positive, ±; >70: positive, + 

 

e-Reader Type 2. End reading = 40; cut-off reading = 53 

reading <53: negative; 53-55: positive, ±; >55: positive, + 

 

ZEULAB S.L. requested to send in all reader instruments in order to recalibrate the readers 

and harmonize them to one uniform reader setting. 

 

e-Reader Type 3. End reading = 40; cut-off reading = 56 

reading <56: negative, -; ≥56: positive, + 

 
 

3. Detection capability 

 

Methods and materials 

 

Blank extract was collected from blank inhibitor-free meat and spiked with veterinary drug 

compounds at fixed concentrations. All anti-infectious agents (antibiotics and 

chemotherapeutics), except for framycetin, mentioned as marker residues in Table 1 of the 

annex of Commission Regulation (EU) No 37/2010 and with a brand registered in Belgium for 

use in beef meat production were tested.  

 

Each substance of Table 1, except for framycetin, was at least 5× tested at MRL or 1.5×MRL. 

Of the family of penicillins, cephalosporins, sulfonamides, tetracyclines, macrolides, 

lincosamides and aminoglycosides at least 1 substance was 20× tested. To be considered as 

detectable 5 positive results upon 5 tests, or 19 upon 20, must be obtained respectively. 

Framycetin was not tested because no standard material of this compound is available. 

Each compound was spiked in different beef meat extracts on different days. Some 

compounds (penicillins, cephalosporins) were also tested at concentrations below their 

respective MRL (0.5×MRL, 0.25×MRL, 0.125×MRL).  

 

Detection capability tests were performed with Explorer V2.0 reagents ref. ZE/EXT 50 Lot 

13053101 Exp. 31/05/2014 following the test procedure as indicated above. If available, 

standard material from Sigma-Aldrich was used except for cefquinome (Intervet International 

GmbH, Unterschleiβheim, Germany), desfuroylceftiofur (Toronto Research Chemicals Inc., 

Ontario, CA), desacetylcephapirin (ACS Dobfar S.p.a, Tribiano, IT), 4-epimer of 

oxytetracycline and chlortetracycline  (Acros Organics, Geel, BE) and lincomycin and 

pirlimycin (Pfizer, Kalamazoo, MI).  
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Table 1. Marker residues of all antibiotic and chemotherapeutic compounds with a brand 

registered in Belgium for use in beef meat production (status 06-2013) 

 

Family Marker residues 

penicillins benzylpenicillin, ampicillin, amoxicillin, cloxacillin, nafcillin  

cephalosporins cefquinome, (desfuroyl)ceftiofur,cefalexin, (desacetyl)cephapirin 

tetracyclines oxytetracycline, 4-epimer of OTC, chlortetracycline, 4-epimer of 
CTC, doxycycline 

macrolides spiramycin, tylosin, erythromycin A, tilmicosin 

lincosamides lincomycin, pirlimycin 

aminoglycosides spectinomycin, dihydrostreptomycin, neomycin, framycetin, 

paromomycin, gentamycin C1, C1a, C2, kanamycin A, apramycin 

quinolones enro-, cipro-, dano-, di- and marbofloxacin, flumequine  

polymyxins colistin  

florfenicol and related  florfenicol, florfenicol amine 

ansamycins rifaximin 

β-lactamase inhibitors clavulanic acid 

sulfonamides sulfanilamide, sulfachlorpyridazine, sulfadiazine, sulfadimethoxine, 

sulfadimidine, sulfadoxine, sulfamethoxazole 

diamino pyrimidine 

derivatives 

trimethoprim 

 

Results: 

 

A summary of the detection capabilities in beef meat is given in Table 2. 

 

Table 2. Detection capabilities (in µg/kg) in beef meat of the Explorer V2.0 with e-Reader with 

cut-off reading 68 for e-Reader type 1 and 53 for e-Reader type 2. Spiking in beef meat juice. 

Detection capability (ILVO-T&V results) defined as the lowest concentration tested giving 5 

positive results out of 5, or 19 positive results out of 20, respectively. 

 

Family Compound MRL 
(µg/kg) 

Detection capability 
 (µg/kg) 

penicillins benzylpenicillin 50 6.25 

ampicillin 50 6.25 

amoxicillin 50 6.25 

cloxacillin 300 75 
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nafcillin 300 37.5 

cephalosporins cefquinome 50 >100 

ceftiofur 1,000 125 

desfuroylceftiofur 1,000 1,500 

cefalexin 200 100-200 

cephapirin 50 6.25-12.5 

desacetylcephapirin 50 6.25-12.5 

tetracyclines oxytetracycline 100 200 

4-epimer of OTC 100 >200 

chlortetracycline 100 150 

4-epimer of CTC 100 >200 

doxycycline 100 50-100  

macrolides spiramycin 200 >400 

tylosin 100 50-100 

erythromycin A 200 200 

tilmicosin 50 75 

lincosamides lincomycin 100 >200 

pirlimycin 100 150 

aminoglycosides spectinomycin 300 >600 

dihydrostreptomycin 500 750 

neomycin 500 250-500 

paromomycin 500 250-500 

gentamicin C1, C1a, C2 50 25-50 

kanamycin A 100 >200 

apramycin 1000 500-1000 

quinolones enrofloxacin 100 >200 

ciprofloxacin 100 >200 

danofloxacin 200 >400 

difloxacin 400 >800 

marbofloxacin 150 >300 

flumequine 200 >400 



 

    Validation of  Explorer V2.0 + e-Reader          Wim Reybroeck & Sigrid Ooghe      ILVO-T&V  Page 6 
 

 

  Family Compound MRL 
(µg/kg) 

Detection capability 
 (µg/kg) 

polymyxins colistin 150 >300 

florfenicol and related 
compounds 

florfenicol 200 >400 

florfenicol amine 200 >400 

β-lactamase inhibitors clavulanic acid 100 >200 

sulfonamides sulfanilamide 100 150-200 

sulfachlorpyridazine 100 50-100 

sulfadiazine 100 50-100 

sulfadimethoxine 100 50-100 

sulfadimidine 100 100 

sulfadoxine 100 50-100 

sulfamethoxazole 100 50-100 

Notes:  MRL in beef tissue: Maximum Residue Limit, Regulation (EC) No 470/2009 and Commission 

Regulation (EU) No 37/2010 (status on September 1, 2011). Compound in bold = result at MRL based 

on 20 replicates. 

 

Discussion: 

 

All β-lactam antibiotics available on the Belgian market for beef meat production are detected  

in beef meat at MRL except for desfuroylceftiofur (detected at 1.5×MRL) and cefquinome. It is 

worth noting that different β-lactam compounds are detected at levels far below MRL (even at 

⅛×MRL). Doxycycline is detected in beef meat at MRL, while chlor- and oxytetracycline are 

detected at 1.5 and 2×MRL, respectively. Their 4-epimers are not detected at 2×MRL. The 

macrolides tylosin and erythromycin A are detected at MRL, tilmicosin at 1.5×MRL while 

spiramycin missed at 2×MRL. Linco- and pirlimycin are not detected at MRL. Four of the 

aminoglycosides are detected at MRL: neo-, paromo- & apramycin and gentamycin C1, C1a, 

C2. Colistin, florfenicol (amine), clavulanic acid and all tested quinolones are not detected at 

2×MRL. All sulfonamides available on the Belgian market for beef meat production are 

detected at MRL except for sulfanilamide (detected at 2×MRL). 

The results for cefquinome and the quinolones are in line with the detection capabilities of 

other inhibitory tests using Geobacillus stearothermophilus var. calidolactis as test organism. 
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4. Method (extraction) development and test robustness 

Before starting with the determination of the detection capabilities, different extraction  

situations were tested: 

- ground meat versus meat in pieces 

- extraction in microwave versus extraction in waterbath 

- extraction in microwave versus freezing/thawing 

- microwave extraction in plastic bag versus microwave extraction in plastic 

filtration tube 

- different types of microwave instruments 

- different microwave settings   

 

There was more meat juice production when ground meat was used compared to meat in 

pieces. Nevertheless for the application of the test the production of meat juice out of one 

piece of meat was sufficient. Hence for all further experiments meat cut in one or more pieces 

was used because this way of handling is easier to be used by slaughterhouses. Later 

experiments (Table 4) also proved that a better detection capability is obtained when 

extracting meat in pieces compared to using ground meat. 

 

Meat juice can easily be obtained by hanging meat in a plastic bag in a waterbath at 40-50°C. 

However the juice produced in a waterbath had mostly a reddish colour and induces mostly a 

very long incubation period in the test and hence the detection capability is less good 

compared to extraction in a microwave. The same results (red colour of the extract) were 

obtained for freezing/thawing as extraction procedure. 

 

There were no significant differences in meat juice production between microwave extraction 

of meat packed in a small plastic bag and meat put into a filtration tube (Falcon). However 

higher readings were obtained for meat juice extracted from meat packed in a plastic bag 

(Table 3). At the same time this is also the most economic option. 

 

Experiments were performed to check if the extraction in the microwave is instrument type 

depending or not. Different microwaves, all with a possibility of defrosting, were tested. The 

results are shown in Table 3. 100 ppb of chlortetracycline in meat juice coming from meat 

packed in a small plastic bag was always screened as positive;  100 ppb of sulfanilamide was 

screened positive after extraction in 3 out of 5 microwave types. 

 
Spiking of meat is not easy. So preliminary tests were performed to check if spiking in meat 
juice or spiking on top of meat is making a difference. In the same experiments it was tested if 
the microwave treatment is not harming the activity of thermo-labile and bacteriostatic 
antibiotics and chemotherapeutics. Therefore,  incubation in a waterbath and extraction in a 
microwave were compared and also spiking in the meat juice and on top of (minced) meat 
before extraction. The results are summarized in Table 4. 
 



 

    Validation of  Explorer V2.0 + e-Reader          Wim Reybroeck & Sigrid Ooghe      ILVO-T&V  Page 8 
 

Table 3. Explorer V2.0 results (readings) for comparison of extraction in different microwave 

types and comparison beef meat packed in small plastic bag and meat packed in a Falcon 

tube. 

 

Nr Microwave Power 
Time 
(min) 

Substance 
Reading 

Application 
bag Falcon 

1 

Brother 800 
Watt 

2:12 blank 52 55* 

defrost 0,1 kg sulfanilamide 100ppb 66 62 

chlortetracycline 100ppb 76 66 

2 

Whirlpool  800 
Watt 

0:34  blank 57 55* 

defrost 0,1 kg sulfanilamide 100ppb 83 67 

chlortetracycline 100ppb 73 67 

3 

Smeg --- 2:10 blank 52 55* 

defrost 0,1 kg sulfanilamide 100ppb 66 62 

chlortetracycline 100ppb 76 66 

4 

LG 700 
Watt 

1:25 blank 63 55* 

defrost 0,1 kg sulfanilamide 100ppb 77 66 

chlortetracycline 100ppb 81 68 

5 

Tecnolux 700 
Watt 

2:00 blank  57 55 
defrost 0,1 kg 
(medium low) 

sulfanilamide 100ppb 81 75 

chlortetracycline 100ppb 81 79 

 
Out of the data it can be concluded that comparable to higher readings were obtained when 
doping on top of the meat compared to doping in the meat juice. So, when a certain 
concentration of antibiotic/chemotherapeutic is detected in meat juice, the same concentration 
will also be detected when spiked on top of the meat. So spiking in meat juice can be applied 
to generate detection capability values. Secondly, we could also remark that a better detection 
is obtained in case meat is just cut is small pieces and not minced.  
 
Finally, the data also indicate that the activity of even thermo-labile compounds is not harmed 
by the microwave treatment despite the meat reaches high temperatures at the end of the 
‘DEFROST’ treatment. This was further confirmed in some additional tests with the results 
shown in Table 5. 

 



 

    Validation of  Explorer V2.0 + e-Reader          Wim Reybroeck & Sigrid Ooghe      ILVO-T&V  Page 9 
 

Table 4. Explorer V2.0 results (readings with reader Type 1, cut-off reading = 68) for 

comparison of extraction conditions (waterbath versus microwave) and spiking in meat juice 

versus spiking on top of the meat before extraction. 
 

Run 
  

Substance & 
concentration 
  

Animal 
Species 

Reading 
Incuba-
tion 
time 

 

Spiked in 
juice 

Spiked in 
meat 

Min-
ced 

Pork Beef  MW WB MW WB meat 

1 
 

blank x   50 51     184 min x 

100 ppb 
oxytetracycline 

x 
 

50 51 47 50 184 min 
x 

2 
 

blank x   50 52     174 min x 

100 ppb doxycycline x   57 61 64 61 174 min x 

3 
 

blank x   50 52     216 min x 

100 ppb 
sulfadiazine x   51 49 48 48 

216 min 
x 

4 
 

blank   x 50 53     173 min x 

100 ppb doxycycline   x 54 56 58 58 173 min x 

5 
 

blank   x 50 51     184 min x 

200 ppb 
oxytetracycline   

x 50 50 56 52 184 min 
x 

6 
 

blank   x 50 51     185 min  

100 ppb 
sulfadiazine   x 64 64 74 74 

185 min 
 

7 
 

blank x   50 51     176 min  

100 ppb 
sulfadiazine x   67 64 75 72 

176 min 
 

8 
 

blank   x 50 51     194 min x 

100 ppb 
sulfadiazine   x 56 60 52 52 

194 min 
x 

9 
 

blank   x 50 51     230 min x 

200ppb 
oxytetracycline   

x 48 49 55 55 230 min 
x 

Notes: MW: microwave; WB: waterbath 
 

The results in Table 5 show clearly that a better detection capability is obtained by using a 

microwave sample pre-treatment instead of meat juice production in a waterbath. For all 

doped samples higher reading values were obtained for the meat juice extraction in a 

microwave. It is worth noting that the microwave settings in the experiments of Table 5 were 

identical to the microwave settings used in the detection capability testing (Table 2). 

 

The sample pre-treatment is not only important to get a good detection capability, but also to 

prevent false-positive results by neutralizing certain natural inhibitory substances possibly 

present in the meat juice.  
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Table 5. Explorer V2.0 results (readings) for extra tests with beef meat (20 g) for comparison 

of extraction conditions (waterbath versus microwave) performed with reader Type 3 (cut-off 

reading = 56). 

 

Run 
Substance & 

concentration 

ML in 
beef 
meat 

(µg/kg) 

Spiked in meat juice 
Incubation 

time 

MW WB 
 

1 blank --- 40 -   172 minutes 

 200 ppb oxytetracycline 100 58 +   172 minutes 

 100 ppb doxycycline 100 73 +   172 minutes 

 100 ppb sulfadiazine 100 103 +   172 minutes 

 10 ppb benzylpenicilline 50 114 +   172 minutes 

 100 ppb cefalexine 200 80 +   172 minutes 

        

2 blank ---   40 - 168 minutes 

 200 ppb oxytetracycline 100   46 - 168 minutes 

 100 ppb doxycycline 100   41 - 168 minutes 

 100 ppb sulfadiazine 100   63 + 168 minutes 

 10 ppb benzylpenicilline 50   54 - 168 minutes 

 100 ppb cefalexine 200   55 + 168 minutes 

        

3 blank --- 40 -   173 minutes 

 500 g neomycin 500 104 +   173 minutes 

 200 g erythromycin A 200 64 +   173 minutes 

        

4 blank ---   40 - 165 minutes 

 500 g neomycin 500   65 + 165 minutes 

 200 g erythromycin A     200   54 - 165 minutes 

Notes: MW: microwave (0.1 kg: 20 g meat + beaker of 80 ml of water); WB: waterbath (45°C-

10 minutes) 

 

Some initial tests were performed regarding  a microwave extraction for five to six beef meat 

samples at the same time. Table 6 shows some preliminary results for different extraction 

conditions. 

 
The data show that when treating several samples simultaneously, a longer treatment by 
using setting ‘DEFROST 0.2 kg’ gives the best results. Note that for a Brother NG500 
microwave as used at ILVO-T&V ‘DEFROST 0.1 kg’ takes 2:12, while ‘DEFROST 0.2 kg’ 
takes 4:24. 
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Table 6. Explorer V2.0 results (readings) for comparison of extraction conditions in a Brother 

microwave at different settings. Data obtained for beef meat. 

 

Compound 

Concen-
tration 
(µg/kg) 

Reading 

A B C D 

gentamycin C1, C1a, C2 50 74 (+) 72 (+) 82 (+) 83 (+) 

chlortetracycline 150 63 (-) 66(-) 72 (+) 67 (-) 

sulfamethazine 100 79 (+) 80 (+) 88 (+) 83 (+) 

pirlimycin 100 64 (-) 70 (+/-) 75 (+) 68 (+/-) 

dihydrostreptomycin 500 60 (-) 59 (-) 70 (+/-) 65 (-) 

erythromycin A 200 / 62 (+)* / / 

Notes: A: 5×20 g of meat; defrost 0.1 kg; B: 6×20 g of meat; defrost 0.1 kg; C: 6×20 g of meat + 

beaker with 80 ml of water; defrost 0.2 kg; D: 6×16.66 g of meat; defrost 0.1 kg. *: e-Reader Type 2 

while all other readings generated in e-Reader Type 1.  

 

In order to obtain an idea of the repeatability of the extraction some experiments were 

performed with blank and doped beef meat juice with an extraction of 6 samples 

simultaneously (results not shown). Out of these experiments we can conclude that the 

position of the samples in the microwave when treating several samples simultaneously is 

important. Presently we are further performing tests in order to develop an extraction protocol 

for the treatment of 6 samples at a time. However the outcome of these experiments is not so 

important for the monitoring in case of urgency slaughtering since the number of samples 

remains limited. 

 

5. Daily control samples 

 

Due to the limited number (6) of places in the e-Reader no positive control samples were 

integrated in each run. On the other side, a negative control was always included  (position 6) 

as reference for the determination of the incubation time. 

 

6. Extension 

 

Testing of tissue of other animal species 

All primary validation work was done on pork meat. Additional tests were performed on tissue 

of other animal species (beef, lamb, horse) for a representative compound of each of the 

most important antimicrobial families. The results are summarized in Table  7.  

 

Except for erythromycin A, in general the same detection capability was obtained for the 

detection of antimicrobial residues in the meat of all different animal species. The detection of 

desfuroylceftiofur in equine tissue should be further studied. 

  
Some preliminary tests were done on the detection in kidney but without success. 
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Table 7. Number of positive results in bovine, porcine, ovine and equine meat obtained with the Explorer V2.0 with e-Reader at the tested 
concentrations. Incubation in e-reader. Cut-off e-reader type 1 : 68, e-reader type 2 : 53, reader type 3 : 56.  
 
 

 

Drug family Active substance Marker residue 
MRL 

(µg kg
-1

) 

Bovine meat Pork meat Ovine meat Equine meat 

Tested 
conc 

n pos/ 
n tested 

Tested 
conc 

n pos/ 
n tested 

Tested 
conc 

n pos/ 
n tested 

Tested 
conc 

n pos/ 
n tested 

penicillins amoxicillin amoxicillin 50 50 5/5       

ampicillin ampicillin 50 50 5/5       

benzylpenicillin benzylpenicillin 50 50 5/5       

cloxacillin cloxacillin 300 150 20/20 75 19/20 75 19/20 75 20/20 

nafcillin nafcillin 300 300 5/5       

cephalosporins cefalexin cefalexin 200 200 20/20       

cefquinome cefquinome 50 100 0/2       

ceftiofur 
ceftiofur 1000 250 20/20 250 20/20 250 20/20 500 20/20 

desfuroylceftiofur 1000 1000 19/20 1000 20/20 1000 20/20 1000 0/1 

cephapirin 
cephapirin 50 50 5/5       

desacetylcephapirin 50 50 5/5       

sulfonamides sulfadiazine sulfadiazine 100 100 5/5       

sulfadimethoxine sulfadimethoxine 100 100 5/5       

sulfadoxine sulfadoxine 100 100 20/20       

sulfamethazine sulfamethazine 100 100 20/20 100 20/20 100 20/20 100 20/20 

sulfamethoxazole sulfamethoxazole 100 100 5/5       

sulfanilamide sulfanilamide 100 150 4/5       

sulfachloropyridazine sulfachloropyridazine 100 100 5/5       

tetracyclines 
chlortetracycline 

chlortetracycline 100 150 5/5       

4-epimer 100 200 0/5       

oxytetracycline 
oxytetracycline 100 175 4/5       

4-epimer 100 200 0/2       

doxycycline doxycycline 100 100 20/20 100 20/20 100 19/20 100 20/20 
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Drug family Active substance Marker residue 
MRL 

(µg kg
-1

) 

Bovine meat Pork meat Ovine meat Equine meat 

Tested 
conc 

n pos/ 
n tested 

Tested 
conc 

n pos/ 
n tested 

Tested 
conc 

n pos/ 
n tested 

Tested 
conc 

n pos/ 
n tested 

macrolides 
spiramycin 

spiramycin 200 400 0/2       

neospiramycin 200 / n.t.       

erythromycin erythromycin A 200 200 20/20 200 16/20 200 0/2 200 0/1 

tilmicosin tilmicosin 50 75 5/5       

tylosin A = tylosin tartrate 100 100 20/20 100 20/20 100 19/20 100 19/20 

lincosamides lincomycin lincomycin 100 200 0/2 200 6/8 200 0/2 200 0/1 

pirlimycin pirlimycin 100 150 5/5       

aminoglycosides dihydrostreptomycin dihydrostreptomycin 500 500 4/5       

gentamicin gentamicin C1,C1a,C2 50 50 19/20 50 20/20 nt* nt* nt* nt* 

kanamycin kanamycin A 100 200 1/3       

neomycin neomycin B 500 250 2/2       

paromomycin paromomycin 500 250 20/20 250 20/20 250 20/20 250 19/20 

apramycin apramycin 1000 500 2/2       

spectinomycin spectinomycin 300 600 0/2       

quinolones danofloxacin danofloxacin 200 400 0/2       

enrofloxacin 
enrofloxacin 100 200 0/2       

ciprofloxacin 100 200 0/2       

flumequine flumequine 200 400 0/2 400 0/2 400 0/1 400 0/1 

difloxacin difloxacin 400 800 0/2       

marbofloxacin marbofloxacin 150 300 0/2       

florfenicol and related 
compounds 

florfenicol 
florfenicol 200 400 0/2 600 0/2 600 0/1 600 0/1 

florfenicol amine 200 400 0/2       

pleuromutilines valnemulin valnemulin no MRL 75 0/5       

ansamycins rifaximin rifaximin no MRL 150 3/5       

polymyxins colistin colistin 150 300 0/2 300 0/2 300 0/1 300 0/2 

-lactamase inhibitors clavulanic acid clavulanic acid 100 200 0/2       

diamino pyrimidine 
derivatives 

trimethoprim trimethoprim 50 100 1/5   
    

Notes : ---* = prohibited substance, n.t. = not tested, nt not tested since not registered for use in this animal species
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7. Final conclusion 

 

The combination of an extraction in a microwave and the incubation/reading in an e-Reader 

makes the antibiotic meat test Explorer V2.0 customer-friendly. But for validation work, the 

work is slowed down by the limited number of samples that could be analyzed per run (5 + 1 

blank). 

As could be expected from a test using Geobacillus stearothermophilus var. calidolactis as 

test organism, not all anti-infectious compounds (e.g. fluoroquinolones) with a registration in 

Belgium for use in beef meat production could be detected at MRL. All penicillins, most 

cephalosporins, sulfonamides and aminoglycosides are detected at their respective MRL. Of 

the tetracyclines only doxycycline is detected at MRL, but on the other side doxycycline is an 

important tetracycline residue in meat.  

In general equivalent detection capability was obtained for the testing in bovine, caprine and 

equine meat compared to the testing in porcine meat. 

Some more validation work is needed to have a solid protocol for the simultaneous extraction 

of 6 meat samples in the microwave. 
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