
Supplementary Material (Probiotic Characterization of Lactic Acid Bacteria Isolated from Traditional Pickles: A Functional and Safety Assessment) 
Table S1. Primers used in the study* 

Gene Sequences (5’-3’) Annealing 
Temperature (°C) 

Amplicon 
Size (bp*) References 

16S rRNA 8F: AGAGTTTGATCCTGGCTCAG 
1541R: AAGGAGGTGATCCAGCCGCA 59.5 1500 [1] 

esp F: TTGCTAATGCTAGTCCACGACC 
R: GCGTCAACACTTGCATTGCCGA 55 933 

[2] efaAfs F: GACAGACCCTCACGAATA 
R: AGTTCATCATGCTGTAGTA 55 705 

gelE F: ACCCCGTATCATTGGTTT 
R: ACGCATTGCTTTTCCATC 55 419 

cylA F: TGGATGATAGTGATAGGAAGT 
R: TCTACAGTAAATCTTTCGTCA 57 517 [3] 

hyl F: ACAGAAGAGCTGCAGGAAATG 
R: GACTGACGTCCAAGTTTCCAA 56 276 

[4] 
asa F: GCACGCTATTACGAACTATGA 

R: AAGAAAGAACATCACCACGA 56 375 

ace F: GAATTGAGCAAAAGTTCAATCG 
R: GTCTGTCTTTTCACTTGTTTC 55 1008 [5] 

agg F: AAGAAAAAGAAGTAGACCAAC 
R: AAACGGCAAGACAAGTAAATA 52 1553 [6] 

gad CoreF: CCTCGAGAAGCCGATCGCTTAGTTCG 
CoreR: TCATATTGACCGGTATAAGTGATGCCC 65 600 [7] 

gdh F: CCTTACAAGGGCGGCTTACG 
R: GCTGCCAATGCTGGTGGCGT 57 860 [8] 

L. brevis 
specific gene 

F: GCACAAGATGGCTCATGACGTTAAGACTAAGG 
R: GTCTAAGCTCGTATCAACCCCACGGG 65 160 [9] 

L. plantarum 
specific gene 

F: CCGTTTATGCGGAACACCTA 
R: TCGGGATTACCAAACATCAC 56 318 [10] 

hdc F: GGNATNGTNWSNTAYGAYMGNGCNGA 
R: ATNGCDATNGCNSWCCANACNCCRTA 65 372 

[11] tdc F: TGGYTNGTNCCNCARACNAARCAYTA 
R: ACRTARTCNACCATRTTRAARTCNGG 62 825 

ldc F: CAYRTNCCNGGNCAYAA 
R: GGDATNCCNGGNGGRTA 54.5 1185 

odc F: GTNTTYAAYGCNGAYAARCANTAYTTYGT 
R: ATNGARTTNAGTTCRCAYTTYTCNGG 61.5 1446 [12] 

epsA F: TAGTGACAACGGTTGTACTG 
R: GATCATTATGGACTGTCAC 52 800 [13] 



epsB F: CGTACGATTCGTACGACCAT 
R: TGACCAGTGACACTTGAAGC 57 1150 

gtf F: GAYAAYWSIAAYCCIRYIGTIC 
R: ADRTCICCRTARTAIAVIYKIG 54 660 

p-gtf F: TCATTTTATTCGTAAAACCTCAATTGAYGARYTNCC 
R: AATATTATTACGACCTSWNAYYTGCCA 60 189 

* bp: base pair. esp: enterococcal surface protein, efaAfs: Enterococcus faecalis specific endocarditis antigen, gelE: gelatinase, cylA: cytolisin, hyl: hyaluronidase, asa: 
aggregation substance, ace: adhesion of collagen, agg: aggregation protein, gad: glutamic acid decarboxylase, gdh: glutamate dehydrogenase, hdc: histidine decarboxylase, 
tdc: tyrosine decarboxylase, ldc: lysine decarboxylase, odc: ornithine decarboxylase, eps: exopolysaccharide, gtf: glycosyltransferase. 
 



 
Table S2. Composition, origin and fermentation status of pickle samples 

Sample 
No  General Composition City of 

Origin 
Fermentation 

Status 

1  Cabbage , pepper, tomato, unripe melon, Armenian 
cucumber, parsley Erzurum Fermented 

2  Turnip, mint Erzurum Fermentation 
started 

3  Cabbage, pepper, tomato Istanbul Fermented 
4  Cabbage Erzurum Fermented 
5  Cabbage Erzurum 1 week old 
6  Cabbage Erzurum 1 week old 
7  Cabbage Denizli Fermented 

8  Bean Denizli Fermentation 
started 

9  Cabbage, pepper, tomato Erzurum Fermented 
10  Cabbage, pepper, tomato Artvin Fermented 
11  Bean Erzurum Fermented 
12  Turnip Erzurum Fermented 
13  Cabbage, pepper, tomato Ankara Fermented 
14  Armenian cucumber, cucumber Ardahan Fermented 
15  Cabbage, pepper Rize Fermented 
16  Cucumber Rize Fermented 
17  Armenian cucumber, pepper, cucumber, cabbage, tomato İzmir Fermented 
18  Armenian cucumber, pepper Hatay Fermented 
19  Tomato Artvin Fermented 
20  Cabbage Erzurum Fermented 

21  Pepper Artvin Fermentation 
started 

22  Pepper Giresun Fermentation 
started 

23  Bean Giresun Fermentation 
started 

24  Bean Artvin Fermentation 
started 

25  Bean Tokat Fresh 
26  Cabbage Gümüşhane Fermented 

27  Cabbage, pepper, tomato Diyarbakır Fermentation 
started 

28  Tomato Samsun Fermented 

29  Armenian cucumber, pepper Adana Fermentation 
started 

30  Red cabbage, tomato, pepper Erzincan Fermented 

31  Cabbage, tomato, pepper Erzincan Fermentation 
started 

32  Pepper Samsun Fermentation 
started 

33  Bean Samsun Fermented 
34  Cabbage, pepper, tomato Tokat Fermented 



Sample 
No  General Composition City of 

Origin 
Fermentation 

Status 

35  Cabbage, pepper Gümüşhane Fermentation 
started 

36  Cucumber Samsun Fermented 
37  Turnip, pepper Istanbul Fermented 
38  Cabbage Istanbul Fermented 
39  Cabbage Erzurum Fermented 
40  Turnip Erzurum Fermented 
41  Cabbage, pepper Ağrı Fermented 

42  Cabbage Iğdır Fermentation 
started 

43  Cabbage Erzurum Fermented 

44  Cabbage Manisa Fermentation 
started 

45  Turnip Erzurum Fermented 
46  Cabbage Bayburt Fermented 
47  Bean Erzurum Fermented 
48  Mixed Mersin Fermented 
49  Cabbage Erzurum Fermented 
50  Bean, red cabbage, gherkin Erzurum Fermented 

51  Cabbage Malatya Fermentation 
started 

52  Turnip Erzurum Fermented 
53  Cabbage, bean, tomato Elazığ Fermented 

 
 
 

 
Figure S1. Map of Türkiye showing the cities where pickle samples were taken 

 



 

 
Figure S2. Agarose gel image of pickle-derived lactic acid bacteria obtained throughout the study. M: marker, bp: base pair, GABA: gamma-aminobutyric acid. 
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