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Statistical analysis
The number of observations for each parameter 
was recorded from each section and the mean score 
of five slides was obtained for each sample, and 
the two groups (Group 1 and 2) were compared. 
Scores obtained were reported as the mean ± 
standard deviation. The normality of distributions 
was evaluated by Kolmogorov and Smirnov test. 
Mann‑Whitney test was applied to compare the two 
groups. Regarding the presence of animal tissues and 
of parasites, each sample was considered positive 
if the investigated items were present at least in 
1 slide (Gibson‑Corley et al. 2013). Fisher’s exact test 
was applied to determine the possible association 
of the presence of bacteria and inflammatory cells, 
parasites and different tissues in the two groups, as 
well as the species contamination. Statistical analysis 
was performed using Graph Pad Prism (Graph Pad 
Software, La Jolla, Ca, USA). 

P‑values smaller than 0.05 were considered 
statistically significant.

LCD‑array scanner (Pacific Image Electronics, 
Torrance, CA, USA) was used to visualize the dark 
precipitate. The default detection cut‑off threshold 
was the 1,700‑pixel value (pv).

Histological screening test
For histological screening, five different aliquots 
were randomly obtained from each sample. Each 
aliquot was fixed in 10% neutral buffered formalin 
and paraffin embedded. Paraffin blocks were cut 
into 4 μm‑sections and stained with haematoxylin 
and eosin (H&E) by means of a Leica ST5010 
Auto‑strainer XL Machine (Leica Biosystem, Wetzlar, 
Germany). In total, 505 sections from 101 meat 
products were prepared and observed under a light 
microscope (U‑MDOB3, Olympus optical CO. LTD, 
Tokio, Japan) to detect the presence or absence 
of different tissues, and to identify the presence of 
microorganisms, parasites, inflammatory cells and 
other ingredients.

Table I. Results of DNA Microarray analysis for Group 1 (minced meat, N = 13) and Group 2 (meat products, N = 13)

Sample ID Group Product label Market ID Substituted species
4 1 Choicest minced of adult bovine C Beef, pork, chicken and turkey

5 1 Ground from adult bovine ragu C Beef, pork, chicken and turkey

6 1 Ground chosen from adult bovine B Beef, pork and turkey

7 1 Ground chosen from adult bovine B Beef and pork

11 1 Adult bovine hamburger (without other ingredients) D Beef and pork

16 1 Adult bovine hamburger (without other ingredients) B Beef and pork

17 1 Adult bovine hamburger (without other ingredients) B Beef and pork

22 1 Thigh minced of adult bovine E Beef, chicken and turkey

23 1 Choicest minced of adult bovine C Beef, pork, chicken and turkey

24 1 Minced of adult bovine C Beef, pork, chicken and turkey

30 1 Minced of adult bovine C Beef and pork

32 1 Choicest minced of adult bovine C Beef and pork

44 1 Adult bovine hamburger (without other ingredients) B Beef, pork and chicken 

3p 2 Hamburger A Beef and pork

5p 2 Adult bovine hamburger B Beef and pork

15p 2 Pizzaiola hamburger A Beef and pork

16p 2 Hamburger A Beef and pork

17p 2 Hamburger A Beef and pork

23p 2 The American 100% black angus meat F Beef and pork

24p 2 The American 100% black angus meat F Beef and pork

29p 2 Cheeseburger C Beef and pork

33p 2 Cheeseburger C Beef and pork

39p 2 Calf hamburger with olive B Beef and turkey

41p 2 Calf hamburger with olive B Beef, turkey and chicken

44p 2 Minced for sauce C Beef and pork

53p 2 The Piedmont hamburger F Beef and chicken




