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No significant association was revealed between 
the species contamination results and the examined 
group.

Histology screening results 
Light microscopy showed skeletal muscle tissue 
characterized by muscular fibers surrounded by 
nuclei as well as peripheral nerves, vascular tissue 
and adipose tissue in samples of both minced meat 
and meat products (Figure 1A). Fifteen (31.3%) 
samples out of 48 in minced meat, and 13 (24.6%) 
out of 53 in meat products, showed the presence 
of hyaline cartilage fragments in at least 1 out five 
aliquots (Table II), characterized by the presence of 
chondrocytes in a collagenous extracellular matrix. 
Forty (83.3%) samples in Group 1 and 38 (71.7%) in 
Group 2 revealed pieces of bone tissues in at least 
one out the 5 aliquots analysed, with the osteocytes 
embedded in mineralized bone matrix, whereas 
5 (10.4%) samples in Group 1 and 4 (7.6%) in Group 2 
presented glandular tissue (Figure 1B) in at least 
1 out of the 5 aliquots analysed, recognisable by the 
characteristic epithelial structure. The number and 
distribution of the positive slides in the two groups 

Results 

DNA Microarray results
DNA Microarray analysis showed that 26 out of 
101 samples (25.7%) were incorrectly labelled, 
containing different animal species besides the 
declared ones (Table I). 

In Group 1, the minced meat samples showed 
contamination in 13 out of 48 samples (27.1%). In 
6 cases the contamination was due to the presence 
of a single species (swine), whereas in 7 cases 
the contamination was due to multiple species. 
Totally, contaminations were found in 4 out of the 
5 supermarkets investigated (Table I).

In Group 2, the samples of meat products analysed 
were from 5 different manufacturers. Incorrect 
labelling was found in 13 samples out of 53 (24.5%), 
showing the presence of different species aside from 
bovine. In 10 cases the contamination was due to 
swine, whereas in the other cases the contaminant 
species were chicken and turkey. The non‑compliant 
samples were found in all the 5 supermarkets taken 
in account (Table I).

Figure 1. A. Histological image of adult bovine minced meat. Cross and longitudinal‑sections of muscular fibres, with peripheral nuclei (H&E). 
B. Glandular tissue found in an adult bovine hamburger along with striated muscle fibres (H&E). C. Adult bovine hamburger, bacterial contamination 
associated with inflammatory cells infiltrating the skeletal muscle (H&E). D. Bovine minced meat, longitudinal and cross sections of Sarcocystis spp. 
localized in the muscle fibres (H&E).




