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With the partial lifting of the EU total feed ban, additional analytical methods are crucial to determine the origin of detected animal particles up to the species level 
as the official method (light microscopy) is unable to do this. For 2 years, AGES and CRA-W develop an attractive combination for the isolation of particles and their 
subsequent analysis by Real-Time PCR.  The use of a microscope coupled with a laser microdissection and pressure catapulting system (LMPC) (Pictures 1 and 3) is 
an original application of the equipment for the tedious step of the isolation of particles or of part of particles without risk of contamination. 
Previous to DNA extraction and PCR analysis, the protocols developed by the 2 institutes are even more complicated by additional cleaning steps to eliminate DNA 
molecules sticking to the particles and coming from their environment. 

PCR results (Cp values in cycles) 

cattle feed  
plus:  

Ruminant 
Cut-off 37 

Pig 
Cut-off 38 

Turkey 
Cut-off 35 

5 samples 
containing  

5 % pig MBM 

43,73 40,48   

43,53     

45,00 45,00   

  38,80 39,40 

45,00 39,66 39,61 

5 samples 
containing  

5 % pig MBM 
5 % milk powder 

45,00     

  44,37   

  42,16 39,86 

42,90 39,67 39,55 

45,00 39,32   

5 samples 
containing  

5 % poultry MBM 

45,00   32,40 

    30,25 

    31,86 

45,00   33,34 

  39,74 34,27 

5 samples 
containing  

5 % poultry MBM 
5 % milk powder 

43,49   29,55 

    33,86 

    33,13 

  41,22 33,44 

45,00   30,75 

Feeding stuffs can contain authorized ingredients from animal origin such as milk powder, fats, 
blood powder…These components interfere with PCR and give undesired signals. E.g. Milk 
powder will give a signal with ruminant PCR assays. Therefore it was of interest to analyze 
sediments with PCR. First experiments were performed at EURL-AP. Sediments of mixes 
containing simultaneously MBM (meat and bone meal) and authorized ingredients were tested 
with PCR (Table 2).  

PCR results (Cp values in cycles) 

Species 
Type of  

fragment 
Num. of 

fragments 
Cattle 

Cut-off = 40 
Sheep 

Cut-off = 40 
Fish 

Cut-off = 35 
Chicken 

Cut-off = 35 
Pig 

Cut-off = 40 
Conclusion 

Lamb Bone 1 - 37.90 - - 39.18 Sheep or pig? 

Lamb Bone 3 - 38.61 - - 39.07 Sheep or pig? 

Lamb 
Muscle 

fiber 
1 

Flat signal 
35.23 

23.40 - - 
Flat signal 

33.07 
Cattle, pig or 

sheep ? 

Lamb 
Muscle 

fiber 
5 

Flat signal 
35.01 

23.28 - - 
Flat signal 

33.11 
Cattle, pig or 

sheep ? 

Lamb 
Muscle 

fiber 
10 - 21.08 - - 

Flat signal 
31.61 

Sheep or pig ? 

Cattle Bone 2 38.98 - - - 39.95 Cattle or pig ? 

Cattle Bone 1 39.81 - - - 39.54 Cattle or pig ? 

Fish 
Muscle 

fiber 
10 39.82 - 24.99 - - Cattle or fish ? 

PCR results (Cp values in cycles) 

Species 
Type of  

fragment 
Num. of 

fragments 
Cattle 

Cut-off = 40 
Sheep 

Cut-off = 38 
Chicken 

Cut-off = 35 
Pig 

Cut-off = 38 
18S Conclusion 

Lamb Bone 1 - 33,62 - 38,97 29,23 Sheep  

Lamb Bone 3 - 32,14 - 38,24 29,05 Sheep  

Lamb 
Muscle 

fiber 
1 - 20,96 - 36,15 24,5 Sheep  or pig? 

Lamb 
Muscle 

fiber 
5 37,28 21,07 - 34,36 21,81 

Sheep, pig or 
cattle? 

Lamb 
Muscle 

fiber 
10 37,11 21,86 - 34,43 22,3 

Sheep , pig or 
cattle? 

Cattle Bone 1 32,89 - - 39,74 31,9 Cattle   

Cattle Bone 3 29,37 37,9 - 40,3 30,01 
Cattle  or 
sheep? 

Cattle 
 

Muscle 
fiber 

1 29,53 - - 37,93 29,36 Cattle  or pig? 

Cattle 
 

Muscle 
fiber 

3 24,85 - - 38,19 27,33 Cattle   

Animal particles were shot with the microdissection device at AGES Vienna (Picture 1). Particles (Picture 2) from the microscopy slide were shot into the lid of a 0,5 
ml tube containing PCR clean water (Picture 3). The tubes containing the particles were sent either to the PCR labs of EURL-AP and AGES Linz. The labs extracted DNA 
with different protocols and analysed them with different animal Real-Time PCR protocols (Table 1).  

terrestrial bone fragment fragment of fish scale 

terrestrial bone fragment fragment of fish bone fragment of muscle fibre 

fragment of muscle fibre 

PCR results (Mean Cp value in cycles) 

Mixes composition 
Ruminant 

Cut-off = 37 
 

Cattle 
Cut-off = 40 

 

Pig 
Cut-off = 40 

 

Chicken 
Cut-off = 35 

 

Blank 50 50 50 50 

0.1 % pig MBM 43 50 37 50 

0.1 % pig MBM + 0.1 % cattle MBM 29 34 37 50 

0.1 % pig MBM + 5 % milk powder 39 50 42 ? 50 

0.1 % pig MBM + 0.1 % cattle MBM +  
5 % milk powder 

24 28 32 46 

5 % pig MBM 40 50 25 43 

5 % pig MBM + 0.1 % cattle MBM 24 28 26 45 

5 % pig MBM + 5 % milk powder 27 * 33 * 25 43 

5 % pig MBM +  0.1 % cattle MBM +  
5 % milk powder 

24 28 25 50 

5 % milk powder 37 48 45 50 

0.1 % cattle MBM 26 31 50 50 

0.1 % cattle MBM + 5 % milk powder 25 29 50 50 

5 % chicken MBM  41 50 48 23 

0.1 % cattle MBM + 5 % chicken MBM 22 27 50 24 

2 % pig blood + 5 % chicken MBM  38 50 34 23 

PCR results depicted in Table 2 
demonstrate that milk powder 
cannot be completely eliminated 
from the sediment when it is 
associated to MBM. Remaining  DNA 
sequences of the powder give 
positive signals with ruminant and 
cattle PCR assays (light green boxes). 
Cleaning procedures of the 
sediments showed no 
improvements. Because of these 
results further experiments were 
designed to eliminate the problem. 
Thus, the approach was started to 
analyze particles (especially bones) 
from sediments isolated with LMPC 
(Table 3).  

Bones were shot with the LMPC 
device from sediments prepared 
with mixtures consisting of cattle 
feed (previously tested negative 
for pig, turkey and ruminant), 5 % 
pig or 5 % poultry MBM either 
with or without 5 % milk powder. 
DNA was extracted and Real-Time 
PCR was performed. 
 

The results demonstrate that milk 
powder was successfully 
eliminated because all sample are 
negative for the ruminant target 
(orange boxes). All samples 
containing poultry bones were 
positively detected with the 
turkey PCR assay (green boxes). 
However the pig assay has to be 
improved and replaced with a 
more sensitive one. 

The partial lifting of the feed ban makes is necessary to determine the origin of the animal particles. This cannot be achieved with light microscopy but it is possible 
with PCR. The disadvantage of PCR is that the method cannot distinguish DNA from processed animal proteins (muscles, bones) and DNA from allowed ingredients 
such as milk powder, fat,… These substitutes can give false positive results. Thus, LMPC combined with PCR could be a solution for this problem. We got promising 
results but investigations are still ongoing to eliminate  upcoming  technical troubles. 

Both labs successfully 
performed PCR on DNA 
extracted from particles. The 
results showed that besides 
the main signal always linked 
to the right species (green 
boxes) late or flat 
fluorescence signals obtained 
with other species targets 
(red boxes) appeared. Further 
washing steps previous to 
DNA extraction protocol 
verified that these signals 
were coming from 
contaminations of the particle 
environment.  

* Positive result only due to the presence of milk powder 


