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Figure S1A. Standardised food-matrices with known amount of pork (1–75%) in beef-based meat products
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Figure S1B. Standardised food-matrices with known amount of pork (1–75%) in chicken-based meat products
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Table S1. Results of adulterated pork in chicken and beef commercial processed meat products tested with PCR 
mericon kit, PCR with designed primer and ELISA commercial kit

ID Product type Declaration of species content
ELISA 

commercial kit 
(% w/w)

Real-time 
PCR 

commercial kit

Real-PCR 
pork

primer

Origin 
(ISO)

1 salami 100% chicken < 0.02 not tested not tested KS
2 salami 100% chicken < 0.02 not tested not tested KS
3 salami 100% chicken, MDM halal < 0.02 not tested not tested KS
4 salami 100% chicken < 0.02 not tested not tested KS

5 salami 68% MDM, meat skin, proteins, 
water halal < 0.02 not tested not tested SI

6 salami 55% MDM, 15% minced meat, 
5% skin, proteins, water < 0.02 not tested not tested BA

7 salami 50% meat, 37% MDM, skin, water < 0.02 not tested not tested NL
8 salami 100% chicken < 0.02 not tested not tested KS
9 salami 100% chicken < 0.02 not tested not tested KS
10 sausage 100% chicken, MDM, skin 0.02–0.1 + + MK
11 sausage 100% MDM < 0.02 not tested not tested KS
12 sausage 100% chicken meat < 0.02 not tested not tested KS
13 sausage 100% chicken meat < 0.02 not tested not tested KS
14 sausage 100% MDM < 0.02 not tested not tested AL
15 salami 82% chicken meat, water < 0.02 not tested not tested SI
16 sausage 94 % MDM chicken and trout meat < 0.02 not tested not tested IT
17 sausage chicken-MDM 54%, trout-MDM 11 % < 0.02 not tested not tested IT

18 sausage 
with pistachios MDM 48%, meat 13% < 0.02 not tested not tested NL

19 sausage chicken meat 50%, trout 20%, skin < 0.02 not tested not tested DE
20 pâté 30% cooked chicken meat, milk proteins < 0.02 not tested not tested BA
21 pâté picante 30% cooked chicken meat, milk proteins < 0.02 not tested not tested SI
22 pâté 100% chicken, halal < 0.02 not tested not tested KS

23 pâté 35% chicken meat, 5% chicken skin, 
9% proteins < 0.02 not tested not tested BA

24 pâté 100% chicken MDM. halal < 0.02 not tested not tested KS
25 pâté 37% chicken meat < 0.02 not tested not tested HR
26 pâté 35% MDM < 0.02 not tested not tested MK
27 pâté 35% MDM, 20% chicken connective tissue < 0.02 not tested not tested MK
28 salami, premium 70% MDM < 0.02 not tested not tested SI
29 pâté 45% minced chicken, skin, liver < 0.02 not tested not tested SI
30 pâté picante 35% chicken meat, 20% fat, liver < 0.02 not tested not tested BA
31 ragu sauce 30% chicken meat, 10% fat < 0.02 not tested not tested BA
32 sausage 52% chicken meat, 13 % pork MDM 0.1–0.5 + + IT
33 sausage 68% MDM chicken and 22% trout meat < 0.02 not tested not tested IT
34 sausage 55% chicken MDM, 33% trout 0.02–0.1 + + IT
35 sausage 100% vegetal < 0.02 not tested not tested IT
36 file 100% chicken < 0.02 not tested not tested IT
37 file 100% chicken brust < 0.02 not tested not tested KS
38 sausage 100% beef < 0.02 - - KS
39 file 100% beef < 0.02 not tested not tested BA
40 file 60% beef, rest: wheat, egg, milk < 0.02 not tested not tested HR
41 ragu sauce 45% beef meat, rest: wheat, egg, milk < 0.02 not tested not tested HR
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Table S1. To be continued

ID Product type Declaration of species content
ELISA 

commercial kit 
(% w/w)

Real-time 
PCR 

commercial kit

Real-PCR 
pork

primer

Origin 
(ISO)

42 file 60% beef, 8% proteins 0.02–0.1 + + BA
43 pâté 60% beef meat, 10% beef fat < 0.02 not tested not tested BA
44 salami 100% beef < 0.02 - not tested KS
45 salami 100% beef, halal < 0.02 not tested not tested KS
46 salami 100% beef < 0.02 - - KS
47 salami 100% beef, premium meat, fat < 0.02 not tested not tested KS
48 salami 100% beef, halal < 0.02 not tested not tested KS
49 sausage mixed beef and chicken 0.02–0.1 + + KS
50 dried meat 100% beef < 0.02 not tested not tested MK
51 file 100% beef < 0.02 - not tested KS
52 Balkan sausage-file 100% beef < 0.02 not tested not tested KS
53 Balkan sausage-file 100% beef meat and fat 0.02–0.1 + + MN
54 Balkan sausage-file 100% beef 0.1–0.5 + + SI

55 Balkan sausage 
(home made) 100% beef < 0.02 not tested not tested KS

56 Balkan sausage 
(home made) 100% beef < 0.02 not tested not tested KS

57 Balkan sausage 
(home made) mixed beef and chicken MDM 0.02–0.1 + + KS

58 Balkan sausage 
(home made) 100% beef 0.02–0.1 + + KS

59 Balkan sausage 
(home made-picante) 40% beef meat, 40% chicken MDM 0.02–0.1 + + KS

60 Balkan sausage 
(home made) 100% beef-trimming 0.02–0.1 + + KS

61 Balkan sausage 
industrial 100% beef < 0.02 not tested not tested KS

62 Balkan sausage 
industrial 30% beef meat, 20% chicken meat < 0.02 not tested not tested KS

(+) – positive sample; (–) – negative sample; BA – Bosnia and Herzegovina; DE – Germany; HR – Croatia; IT – Italy; 
KS – Kosovo, MN – Monte Negro, MK – North Macedonia, NL – Netherland; SI – Slovenia; MDM – mechanically 
deboned meat; ELISA – enzyme-linked immunosorbent assay; PCR – polymerase chain reaction; ID 38, 44, 46, 51 were 
screened negative on ELISA but were on the upper detection limit, therefore are tested for confirmation of the negative 
results with mericon real-time PCR; and ID 38 and ID 44 are additionally tested for confirmation of negative results with 
pork specific primers; bold – positive sample
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Table S2A. ELISA results for chicken samples

ELISA – enzyme-linked immunosorbent assay; NC – negative control/not detected; LC – low control/low detection; 
HC – high control/high detection; yellow field – positive samples
Interpretation – not detected: < 0.02% w/w (NC); low detected: 0.02–0.1% w/w (> NC & < LC); moderate detection: 
0.1–0.5% w/w (> LC & < HC); high detected: > 0.5% (> HC)

Table S2B. ELISA results for beef samples

ELISA – enzyme-linked immunosorbent assay; NC – negative control/not detected; LC – low control/low detection; 
HC – high control/high detection; yellow field – positive samples
Interpretation – not detected: < 0.02% w/w (NC); low detected: 0.02–0.1% w/w (> NC & < LC); moderate detection: 
0.1–0.5% w/w (> LC & < HC); high detected: > 0.5% (> HC)


