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Abstract 
The SNAP was modified to SNAP ST (Idexx Laboratories Inc., Westbrook, ME), a new 7-8 
minute test which no longer requires the use of an incubator. This new test was validated 
at ILVO-T&V according to Commission Decision 2002/657/EC and the CRL Guidelines for 
the Validation of Screening Methods (Anon., 2010). 
The SNAP ST is very specific as an interference was only caused by clavulanic acid, a β-
lactamase inhibitor. The repeatability of the reader and the test were very good. The SNAP 
ST detects all β-lactams with a MRL in milk at their respective MRL except for 
desacetylcephapirin and cefalexin. The test is robust for changes in the test protocol or 
differences in milk composition. Also goats’, ewes’ and mares’ milk could be screened by 
SNAP ST.  
The SNAP ST is a fast, simple and very reliable test for the screening of tanker milk on the 
presence of β-lactam residues. 

Introduction 
The SNAP β-Lactam ST is a competitive receptor test for the rapid detection of residues of 
β-lactams (penicillins and cefalosporins) in raw milk.  The test is an improvement of the 
SNAP β-Lactam test, with an incubation at ambient temperature (15-30°C) so an incubator 
is no longer needed. The time to result for the assay is approximately 7 minutes (~45 
seconds of milk flow time and 6 minutes of incubation at ambient temperature to allow 
for color development). 
A validation study was performed at ILVO-T&V according to Commission Decision 
2002/657/EC and to the guidelines for the validation of screening methods for residues of 
veterinary medicines (Anon., 2010). 

Materials and methods 

Test procedure 
1st step: Add 450 ± 50 µl of milk to a sample tube. Gently shake the tube to dissolve the 
conjugate pellet. Do not leave sample in the tube for more than 15 seconds before 
pouring into the SNAP device. β-lactam antibiotics possibly present in the milk will form a 
stable non-active complex with the specific β-lactam receptor.  
2nd step:  Pour entire contents of the sample tube into sample well of the SNAP device. 
The sample will flow across the result window toward the blue activation circle.  As the 
edge of the activation circle begins to disappear, press down firmly until you hear a 
distinct “snap”.  Do not allow the blue activation circle to wash away completely.  Wait for 
6 minutes.  



552 

 

3rd step: After 6 minutes, read the results either visually or using the SNAPshot DSR 
Reader.  Negative: sample spot is darker than or equal to control spot; no β-Lactam drug 
residue detected. Ratio sample spot / reference spot (area measurement) ≤1.05. Positive: 
sample spot is lighter than control spot; β-Lactam drug residue detected. Ratio sample 
spot / reference spot (area measurement) >1.05. 

Test selectivity 
The selectivity of SNAP β-Lactam ST was tested by analysing milk doped with compounds 
belonging to families of antibiotics or chemotherapeutics other than β-lactams (1 per 
family). Raw milk was doped at a high concentration (10×MRL or 10×MRPL). All testing 
was performed in duplicate.  
 
Following compounds were tested: oxytetracycline (tetracyclines), erythromycin 
(macrolides), enrofloxacin (quinolones), chloramphenicol (amphenicols), neomycin 
(aminoglycosides), colistin (polymyxins), lincomycin (lincosamides), clavulanic acid (β-
lactamase inhibitors), sulfadiazine (sulfonamides), trimethoprim (diamino pyrimidine 
derivatives) and dapsone (other chemotherapeutics). 
 
 
Detection capability 
Milk was spiked with all β-lactams mentioned as marker residue in Table 1 of the annex of 
Commission Regulation (EU) No 37/2010. The increment between the different 
concentrations was depending on the concentration level, as indicated in Table 1. The 
blank milk was originating from 4 cows in mid-lactation that were not treated with 
antibiotics or chemotherapeutics during the last months.  

Table 1. Increment between the concentrations tested 

Concentration (in µg/kg) Increment (in µg/kg) 

1-10 1 
10-20 2 
20-50 5 
50-100 10 
100-250 25 
250-500 50 
500-1,000 100 
1,000-5,000 500 

 
According to the CRL guidelines for the validation of screening methods (Anon., 2010), 
each concentration was tested 20, 40 or 60 times in a time period of at least three days 
and by different technicians.  
o Concentration tested is <0.5×MRL: 20 times 
o Concentration tested is 0.5 - 0.9×MRL: 40 times 
o Concentration tested is 0.9 - 1.0×MRL: 60 times 
o Concentration tested is 1 - 2×MRL: 60 times 
o Concentration tested is 2 - 5×MRL: 40 times 
o Concentration tested is >5×MRL: 20 times 
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The detection capability is defined as the lowest concentration tested where at least 19 
out of 20 tests, 38 out of 40 tests or 57 out of 60 tests were positive, respectively.     
 
Test robustness 
To test the robustness of the SNAP β-Lactam ST, blank and doped (3 µg/kg benzylpenicillin 
and 20 µg/kg cefalonium, respectively) raw milk samples were first analyzed strictly 
following the test protocol and using milk of normal composition. Afterwards, other 
conditions were tested like a different test protocol by delaying the activation, a delay 
after dissolving the pellet in the milk and delaying the reading of the test devices. Also  the 
impact of the volume of milk was studied, besides the impact of the ambient temperature 
(15-30°C) or the temperature of the milk. The impact of a high somatic cell count (>10

6
 

somatic cells per ml), a high bacterial count (>5×10
5
 CFU per ml),  a high fat content (>6 g 

per 100 ml), a low fat content (<2 g per 100 ml), a high protein content (>4 g per 100 ml), a 
low protein content (<3.0 g per 100 ml), a high pH (7.5) and a low pH (6.0) of the milk was 
studied.  
Further the suitability of the SNAP β-Lactam ST to test heat-treated milk and milk of 
animal species other than the cow (goat, ewe, mare) was tested. The difference between 
two lots of reagents was evaluated by testing the same set of blank and doped samples 
with two different lots of reagents. Finally, the test was integrated in the monitoring of 
dairy samples (farm milk, truck milk, consumption milk and milk powders) and a national 
ring trial to check the number of false-positive and false-negative results.  
 
Results and Discussion 

Test selectivity 
SNAP β-Lactam ST is a highly specific test for the detection of β-lactams in milk and does 
not detect compounds from the tetracyclines, macrolides, quinolones, amphenicols, 
aminoglycosides, polymyxins, lincosamides, sulfonamides and diaminopyrimidine 
derivatives, nor dapsone. No interference by compounds not belonging to the group of β-
lactams was noted except for clavulanic acid. Interference (95% or higher) by clavulanic 
acid was found at concentrations ≥ 80 µg/kg.   

Detection capability 
The detection capability of the SNAP β-lactam ST for β-lactams is shown in Figure 1.  
The SNAP β-lactam ST detects all β-lactams present on the EU-MRL list in milk 
(Commission Regulation (EU) No 37/2010). All of these compounds are at least in 95% of 
the replicates detected at the MRL except for desacetylcephapirin (detection capability = 
70 µg/kg, MRL = 60 µg/kg) and cefalexin (detection capability >7,500 µg/kg, MRL = 100 
µg/kg).   

Test robustness 
Variation in the test protocol (both delay in activation and delay after dissolving the pellet 
in the milk) did not impact results; the negative results remained negative and the positive 
results stayed positive. Although the test results remained accurate, the ratio values 
increased with increased waiting time after dissolving the pellet in the milk for doped milk 
and the ratio values showed limited changes for the blank milk samples.  
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Figure 1. Test capability of SNAP β-lactam ST for β-lactams related to their respective MRL 
(Commission Regulation (EU) N° 37/2010 (situation on 15/08/2011)). Inner circle = 2 MRL; 
circle 2 = MRL; circle 3 = 0.5 MRL; circle 4 = 0.25 MRL. MRL (µg/kg) in milk in between 
brackets after the name of each substance. 
 
Longer delay in reading the devices did not impact the interpretation of the test results; 
the negative results remained negative and positive results stayed positive. There were 
limited changes in the ratio values for negative samples; the ratio values decreased 
slightly after 7 minutes of waiting before reading the results. 
A volume of milk differing some 50 µl from the prescribed volume of 450 µl did not impact 
the interpretation of the test results. 
Performance of the test at 15°C and 30°C did not impact results in comparison to testing 
at 20°C: the negative results remained negative and the positive results stayed positive. 
Although the test results remained accurate, most of the ratio values increased slightly at 
30°C and decreased at 15°C compared to testing at 20°C. The results prove that the SNAP 
ST could be used at a temperature in the range of 15-30°C as indicated by the kit 
manufacturer.  
The temperature of blank milk samples did not impact SNAP ST results; always clearly 
negative results were obtained. For doped milk samples the ratio values increased with 
increasing temperature of the milk. 
The milk quality and composition had little if any influence on the performance of the 
SNAP β-lactam ST. The somatic cell count, total bacterial count, fat and protein content of 
the milk did not influence the results of SNAP β-lactam ST. Positive reader values were 
obtained for blank milk with a low pH value (pH = 6.0). The milk with high pH (pH = 7.5) 
does not influence the results of SNAP β-lactam ST. It should be noted that good quality 
raw milk has a pH in the range of 6.6 to 6.9. Tanker milk with a pH of 6.0 is not occurring in 
reality. 
Although the SNAP β-lactam ST is developed for the testing of raw cows’ milk on the 
presence of residues of β-lactam antibiotics for the dairy industry, the test can also be 
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used by other laboratories to test UHT milk, sterilized milk, reconstituted milk powder, 
and thawed milk (monitoring samples are often kept frozen during transport and storage). 
When testing milk samples from different animal species, results also indicated that SNAP 
β-lactam ST is a suitable test to screen milk of species other than the cow (goat, ewe, 
mare). 
Out of the data of this validation study, it can be concluded that the SNAP β-lactam ST is a 
very fast, simple, and reliable test for the control of residues of β-lactam antibiotics in 
tanker milk at the entrance. The test could also be used at farm level in order to prevent 
tanker milk contamination. The test is also giving reliable test results for different milk 
types and milk of animal species different from the cow (goat, ewe, mare). 
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